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French Guiana, Exploration of, 149
Freshwater Fishes of India, 150

Friswell (R. J.). Eltoft's Combined Note-book and lecture

Notes for the Use of Chemical Students, 195

Fritz (Prof. H.), the Geographical Distribution of Hail, 17

Fungus Disease of India, by Lewis and Cunningham, 21

Gaffron (Ed.), Collections of Alpine Flowers, 150

Gallaway (Charles), L^ngmynd Rocks, 313
Gallium, Physical Properties of, 362

Galton's Whistles, Dr. Lawson Tait, 294
Galton (F., F.R.S.), Typical Laws of Heredity, 492, 512, 532
Gamgee (Prof. Arthur, F.R.S.), Photo-Chemical Processes in

the Retina, 296, 477
Gardner (H. Dent), Principles of Time-Measuring Appa-

ratus, 9
Gardner (J. S.), Tropica! Forests of Hampshire, 229, 258, 279
Garrod (Prof A. H., F.R.S. ), Lectures on the Human Form, 460
Gas-Synthesis in Plants, M. Merget on, 71

Gas Molecules, M. Boltzmann on, 306
Gases : Specific Heat of, 282 ; Solution of Gases in Iron, Steel,

and Manganese, 362
Gasteropods, Natural Selection in, 168; the Ei&bryology of, 65

Gauss (Carl Friedrich), Statue to, 324, 363 ; Notice of, by R.

Tucker, M.A., 533
Gazelle Expcditon, Collections o'', 283
Geikie (Prof. A., F.R.S.), The Upper Colorado, 337
Geikie (James, F.R.S.), The Movement of the Soil- cap, 397
Gelatine in Relation to Nutrition, 168 ; Manufacture of, 344
Geneva: P'aculty of Medicine at, 51 ; Climate of, 152, 187;

Physical and Nat. Hist. Society, 152, 192, 423, 464, 484, 564
Geographical Curiosities, 233
Geographical Society, See Royal
Geological Society, 130, 151, 192,287, 347.366, 387,443,482,5/13
Geological Survey of Ohio, 485
Geologists' Association, 211

Geology : Indian, 98 ; Geology in Brazil, 149 ; Evolu ion in

Geology, 285 ; Miniature Physical Geology, 410 ; Geology of

the Lake Country, J. C. Ward, 545
Geometrid Moths of the United States, Dr. A. S. Packard, 75
Germ Theory, Dr. Maclagan on the, 446, 5 1

1

German African Society, 522
German Arctic Expedition, 148

German Chemical Society, 211, 327, 367, 422
German Naturalists, Meeting at Ilambu'-g, 149
German Universities, Statistics of, 51

Germany, Science in, 45

1

Gessi (M.), Exploration of the Nile, 68

Giglioli (Prof. Henry J.), the Basking Shark, 273
Gill (Mr.), Expedition to Measure the Paralhx of Mars, 539
Gisard (M.) on Marine Mosses, 15

Glacial Drift in California, A. R. Wallace, 274
Glacial Period, the Existence of Man during, 87
Glaciation of the Shetland Isles, John Home, 139
G'aciers, Prof Bianconi on, 69
{ ilasgow. Proposed Chair of I'nysiology a*^, 326
GIass, Imperviousness of, 523
(jokcha. Fauna of Lake, 438
Gold Mines in Australia, 382
Goldsmiths' Company, Gift to the Chemical Society's Research

Fund, 88
Gordon (Cok), Exploration of the Nile, 68
Gorilli : in the Berlin Aquiriuna, 51, 208 ; the Anatomy of the,

127 ; the Braia of the, G. D. Thane, 142
Giittingen Academy of Sciences, 308
Government Grants in Aid of Scie ice, 369, 398
Graham (Charles), Fermentation, 213, 249
Graham's Chemical and Physical Researches, W. Chandler

Roberts, F.R.S., 153
Gray (Prof. Asa), Sel -Fertilisatioa of P'iowers, 24
Green (Prof. A, IL), the Rocks of Charnwood Forest, 97
Greenland and Spitzbergen, Fossil Plants from, 208
Greenwich as a Meteorological Station, 450, 489, 528
Grenfeld (J. G.), Supersaturated Solutions, 138
" Grimm's Law," T. Le M. Douse, Rev. A. H. Sayce, 309
Groth (P.), " Krystallographie," 372
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Grove (Sir William, F.R.S.), on the Radiometer, 435
Guiana, Dutch, W. G. Palerave, 311
Giinther (Dr. A. F.R.S. ), Gigantic Land Tortoises, 327
Gurnet Bay, Discovery of Celts in, 128

Hanrlem, Gold Medal of the Dutch Society of Sciences, 207
Haggerston Entomological Society, 69
Hail, Prof. 11. Fritz on the Geographical Distribution of, 17
Hailstones in India, 538 ; Hailstones and Raindrops, Forma-

tion of, Prof. Osborne Reynolds, 163
Hair and Eyes, Statistics of the Colour of, 346
Halipbysema, New Forms of, 439
Halo Round Shadow, Amulph Malloch, 375
Hamberg (Dr.), his Meteorological Tour, 17
Hamburg, Meeting of German Naturalises aN 149
Hampshire, the Tropical Forests of, J. Starkie Gardner, 229,

258, 279
Hansen's Lunar Tables, Ncwcomb's Corrections of, 166
Ifpnrken (Max von), "Die Fauna der Clavulina SzaLoi

Schichten," 115
Hardman (E. T.), Deep-sea Manganiferous Muds, 57
Harris (Mr.), Challenge to Mathematician';, 117
Harrison (W. Jerome), Rocks of Charnwood Forest, 97
Harvard University, Science at, 432
Harting's "While's Selborne," 128
Haughton (Prof, F.R.S.), Notes on Physical Geology, 542; the

Tides of the Arctic Seas, 562
ITayden (Dr. F. V.), Survey of the United States, 335
Hfaring, Sense o'^, in Birds arid Insects, G. J. Romanes, 177;

292 ; R. M'Lachlan, 254 ; Prof. A. Leith Adams, 334
Heated Air, 283
Heelis (E. ), Patenas of Ceylon, 548
Heer (Prof.), "The Primeval World of Switzerland," 140
Heiligbrodt (Dr. L.), Coloenis Juli;i in Texas, 399
Ilein (Dr. Isidor), the Sensation of Sound, ro8
Heligoland and Kiel, Proposed Zoological Stations in, 57
Helmholtz (Prof.), Notice of, IjyProf Clc»rk Maxwell, F.R.S., 3S9
Ilelsingfors, Ethnological Museum at, 418
Hennessy (Prof. H.), the Internal Fluidity of the Earth, 78
Henry (Prof.), on Fog-Signnls, 129
Henslo'v (Rev. George), Non-Amphibious l>a!rachians, 548
Heredity Typical Laws of, Francis Gallon, F.R.S., 492, 512, 532
Ileughlin (Theodor von), Death of, 67
Hibernation of Birds, 465, 527
lliggins (II. II.), Squirrels, 1 17; the 6V/(7//c';/^w- Collections, 274
IIif,'gs (Dr. Paget), J-lectro-Capillary Phenomena, 7; Electric

Motor Pendulum, 98
Ilil'er (M.), Pock Lymph, 15
Histology, Dr. Rutherford's Outlines of, 4
Hofmann (A. W., F.R.S.), the Life Work of L'ebig in Experi-

mental and Philosophic Chemistry, 193
Ilofmeister (Prof. Wilhelm, F. B.), Death of, 2S4
Hog WalloM's, or Piairie Mounds, 431, 530
Holdswortli (E. W. I!.), Sei Fisheries, 23, 135, 198
Holly Berries, Scarcity of, 266; and Rare Birdi, Duke of Argyll,

273. 295
Iloncydew in Plants, 324
Hopkins Univerfity, 501
Ilorck (Ilerr v. Horn von der) and the Sioux Indians, 245
Ho-ne (John), Glaciation of the Shetland Isles, 139
Howga*e(Capt.), Method of Attaining the North Pole, 284, 365
Hewitt (A. W.), the Boomerang, 312
Huggins (Wm., F.R.S.), Photographic Spectra oi Stars, 171
Hughes (Prof.), Existence of Man during the Glacial Period, 87
Hull (Prof. E., F.R.S.), Rocks of Charnwood Forest, 78, u5
Hughes (W. R.), Antedon Rosaceus [Comatula rosacea), 7, 158
Humbert (AlVi.), Eyeless Crustaceans, 559
Hummocky Moraine Drift, G. II. Kinahan, 379
Hunterian Lectures at the Royal College of Surgeons, 383
Hurricane in Belgium and Holland, 343
Huxley (Prof. T. II., F.R.S ), on the Study of Biology, 219 ;

Number of Speci'ss of Insects 275
Hydrogen, Absorption of, by Organic Substances under the In-

fluence of the Silent Discharge, 520
Hydrography in France, 284
Hydrography of West Central Africa, 517
Hydrophobia, Wistering Beetles a Cure for, 264
HygioscOj.)ic Seeds, Francis Darwin, 374
Hypobromite, Estimation of Urea by, Dr. A. Dupr^, 399

J;V, the, 69

Ice, Prof. Bianconi's Experiments on, 69
Ilmenium, the Metal, 520
India : Fungus Disease of, 21 ; Freshwater Fishes of, 150 ; the

Northern I3arriers of, 396 ; Proposed Museum for, 459 ; Hail-
stones in, 538 ; Geology of, 98

" Indian jNIiscellany," Munsell's, 265
Indians : N. American, 194
Industrial University, London, 519
Ingleby (Dr. C. M.), Rooks Buildmgat Christmas, 217 ; Meteor,

375
Insects : Our Insect Foes, 84 ; Insecticides and Phylloxera,

200 ; Numbfr of Species of, 275 ; Fertilisation of Flowers by,
Dr. PI. Miillfr, XV. 317, XVI. 473 ; Sense of Hearing in

Insects and Birds, 254, 292, 354 ; on the Relation between
Insects and Flowers, Dr. II. Midler, 178

Institute of Civil Engineers, 131, 151, 327, 348, 484
Intonation, Just, 159, 196, 253, 291, 353, 430
Intra-Mercurial Planet Question, 14, 68, 282, 437, 442, 457, 509
Iron and Steel Institute, Dr. Siemen's Presidential Address, 462
Irtysh and Obi, Exploration of, 207
Italian Meteorological Society, Proposed, 363

Jahrbuch der k. k. geologischen Reichsanstalt zu Wien, 210
Jahresbericht iiber die Fortschritte der Chemie, 247
James (Dr.), Death of, 67
Janson College, Paris, 265
Janssen (M.), Planets between Mercury and the Sun, 171

Jardin des PI antes, Paris, 50
Jelinek (Dr. Carl), Death of, 16 ; Obituary Notice of, <S5, 115

Jellett (Rev. J. H. ), on the Potato Disease, 263
Jena, University of, 344
Jenissei, Nordenskjold's Expedition to the, 123, 265
Jenkins (B. G.), Sea Fisheries, 176
Jordan (D. S., M.D.), Manual of the Vertebrates of the

Northern United States, 216
Joubert (M.) and Pasteur (M.), the Spontaneous Generation

Question, 313
Journal de Physique, 20, 191, 210, 346, 419
Journal of the Russian Chemical and Physical Societies, 542
Judd (Prof. J. W.), "Darwin's Geological Observations," 289
Jupiter : Coloured P»elts of, 282 ; the Brightness of Jupiter's

Satellites, 65 ; Damoiseau's Tables of Jupiter's Satellites, 414
Just Intonation, 159, 196, 253, 291, 353, 430

" Kames," the, near Newport, N.B., 266

Kara Sea, Algse of the, 461
Keane (A. H.), French Accent, 396; Rices and Tribes of the

Chad Basin, 550
Kerner (M.) on the Means of Protection in Flowers against Un-
welcome Visitors, 237

Kiel : New University Buildings, iio ; the New Observatory, 438
R-iel and Heligoland, Proposed Zoological Stations in, 57
Kimberley Diamond Mine, South Africa, 440
Kinahan (G. II.), Towering of Birds, 217; Auroric Lights,

334 ; Hummocky Moraine Drift, 379
Kinj (Dr.), Report of the Royal Botanic Gardens, Calcutta, 71

King (George, M.B.), " Cinchona Cultivation in India," 446
Knol^el's Catalogue of the Literature of Sidereal Astronomy, 48
Konkoly (Dr. N. v.), Observations on the Spectra of the Fixed

Stars, 344
Koorgans, the Ancient, of Russia, 384
Kiihne's Researches on Photo-Chemical Processes in the Retina,

Prof. Arthur Gamgee, 296

Lake Country, Geology of the, J. C. Ward, 54S
Lake-Dwellings on Lake Neuchatel, 188

Lallemand (M.), Fluorescence, 209

Langley (Prof.), Sun-spots, 90
Lanke£ter(E. Ray, F.R.S.), Packard's Life-Histories of Ani-

mals, 271
Lapland, Russian, 382
Lees (William), "Acoustics, Light, and Heat," Dr. \y. H.

Stone, 352
Letters Patent, Goodeve's Abstract of Cases relating to, 22

Lewes (G. II.), " Fe.rier's Functions of the Brain," 73, 93
Lewis and Cunningham's Fungus Disease of India, 21

Ley (Rev. W. Ciemeni), Ocean Currents, 157, 198 ; South

Polar Depression of the Barometer, 253 ; Ocean and Atmo-

spheric Currents, 333 ; Atmospheric Curienls, 450
Libyan Desert, Meteorology of the, 342

Lick (Mr.), Legacy, 383
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Liebig, Monuments to, 147, 325 ; Prof. Hofmann on the Work
of, 193

"Life of a Scottish Naturalist; Thomas Edward, A.L.S.," by
Samuel Smiles, 349

Life-Histories of Animals, A. S. Packard, Jun., 271
Light, the Physiological Action of, Prof. Dewar, 433, 453
Lighting of Rooms and the Human System, 247
Lightning, Protectionof Buildings from, 88 ; Ball Lightning, 539
Lindsay (Lord), List of Double Stars, 381
].innDpan Society, 91, in, 150, 267, 327, 386, 420, 442, 562
Linnseus, Monument to, 147
Littrow (Dr. Ch. de), Carl Jelinek, 115
Lizards, Fossil, in the Royal Cabinet of Natural History, Stutt-

gart, 245
Loan Collection of Scientific Apparatus, 188, 207, 459, 490
Lobster, Sagacity of a, 415
Local MuseuTis, 61

Locusts, Commission on, 539
]>omonosoff, Memorial to, at Moscow, 383
London Industrial University, 5 19
Longmynd Rocks, Charles Gallaway, 313
" Lost Atlantis " and the Challenger Soundings, 553
Lowe (E. J., F.R.S.), Parhelia and Parase-enje seen on March

20, 1877, 508
Lowest Temperature, Rev. R. Abbay, 471
Lubbock (Sir John, F.R S), McLennan's "Primitive Mar-

riage," 133 ; The Southern Tendencies of PeninsuUs, 273 ;

on Ants, 386
Lucas (Louis A.), Death of, 127
Luminous Flame", the Theory of, 521
Lund, the Climate of, 187
Lyra, a. Spectrum of the Star, 307

M'Laclilan (Robert), Sense of Hearing in Birds and Inserts,

254 ; Number of Species of Insects, 275
Maclagan (Dr. T.), "The Germ Theory Applied t> the Ex-

planation of the Phenomena of Disease," 446 511
Maclay (Dr.), Journey through the Malay Peninsula, 169
McLennan (J. F.), Studies in Ancient History, comprising a

Reprint of " Primitive Marriage," .Sir J. Lubbock, F.R. S, 133
MacMunn (Dr. C. A.), Method for Measuring Spectra, 18
McNab (Prof. W. R.), Sexuality in Plants, 5ti
McNeill (Sir John), Hibernation of Birds, 527
Madrid, Free University in, 68
Main (P. T.), Newton on Force, 8 ; on the Word " Force," 96
Malloch (Arnulph), Measurement of the Height of Clouds, 313 ;

Halo round Shadow, 375
Mamma, the Development of the, 66
Manchester Literary and Philosophical Society, 151, 192, 248,

484, 523, 544
Manitoba, the Climate of, 49
Manganiferous Muds, the Deep-sea, E. T. Hardman, 57
Manifoldness of Two Dimensions, the Simplest Continuous, F.
W. Frankland, 515

Mantchuria, Russian, Geography of, 209
Manucodia, the Windpipe in, 127
Manufacturing, British, Industries, 54, 445
Marine Mosses, M. Gisard on, 15
Marine Sounder, New Form of, 383
" Mariotte's Law," Prjf. Mendeleeff's Researches on, 69, 455,
498

Marriage, Primitive, McLennan's, 133
Mars, the Opposition of, 147, 519; Expedition to Measure the

Parallax of, 533
Marseilles, Geographical Society at, 440
Mathematical Science, the Present State of, Prof. H. T. S.

Smith, F.R.S., 79
Mathematical Society : 90, 191, 267, 347, 463, 563 ; Proceedings

of, 527
Mauritius, Meteorology of, 458
Maxwell (Prof, Clerk, F.R.S.), the Protection of Buildings

from Lightning, 88 ; Notice of Prof, Hermann L. F, Helm-
holtz {with Portrait), 389

Meat, Frozen, from Brazil, 128
Medical Microscopical Society, 388
Meehan (Thomas), Self-Fertilisation in Flowers, 13S
Meek (F. B.), Death of, 245, 363
Melbourne Observatory, 244
Melos, the Obsidian Cutlers of. Rev, Gerald S. Davies, 332
Memoria della Societi degli Spettroscopisti Italiani, 171, 419

Mendeleeff (Prof.), Researches on Mariotte's Law, 69, 455, 498
Menton, Swallows and Cuckoo at, Douglas A. Spalding, 488,

528
Mercury Rheostat, a New, 325
Merget (M.), Gas Synthesis in Plants, 71

Merlon Island, the Flora of, ill

Merrifield (C. W., F.R.S.), Cayley's Elliptic Functions, 252
Metalloids, Researches on the Spectra of, 401, 447
Metals, Pitch of Sounds given by, 481 ; Ilmemum anl Neptu-

nium, 520
Meteorites: Structure and Origin of, H. C. Sot^y, F. R. S.

495 ; H. N. Moseley, 547
Meteorology : Meteorological Note=;, 49, 107, 126, 186, 244,

263, 342, 343, 457, 538 ; Continental, 17 ; Fall of Tempera-
ture in October, 1876, 50 ; Prof. Balfoor Stewart on Meteoro-

logical Research, 76 ; Great Storm of Wind at Sydney, 107;
the Sudden Cold in November, 1876, no; Meteorological

Society, III, 210, 287, 421, 504; Observatory on Monte
Cavo, 126; on Pic du Midi, 147; in France, 149; Climate

of Geneva, 152 ; Stations at Hautes-Alpes, 190 ; Report of

Meteorological Commission, 363 ; Proposed Italian Meteoro-

logical Society, 363 ; Report on the Government Meteorolo-

gical Grant, 399, 425, 448 ; Greenwich as a Meteorological

Station, Alex, Buchan, 450 ; Exploring Balloons for Meteoro-

logical Purposes, 458 ; Meteorology of Mauritius 458 ;

Meteorology in France, 460 ; Meteorology of the Bomoay
Presidency, 482 ; Greenwich as a Meteorological Observa-

tory, 489, 528 ; Is Meteorology a Science? 510
Meteors: 59, 79, 178, 207, 275, 375, 399, 451, 460, 471, 549 ;

The November, 48 ; Telescopic, 125; at Blackwater, 170;
of January 7, 1877, 244, 295, 335

Metric Standard of Length, Alloy of Platinum and Iridiasn for,

W. Chandler Roberts, F.R.S., 336
Meyer (C. J. A.), Sense of Hearing In Birds and In-ects, 354
Miansaroff (M. ),

" Bibliographia Caucasica et Transcaucasica," 71

Microscopical Investigation of Sands and Clays, H, C. Sorby,

F.R.S., 356
Microscopical Society. See Royal
Migration of Birds, Palmen on the, 465
Millett (F. W.), "Towering" of Birds, 158
Mimicry, Protective, among Bats, G. E. Dobson, 354
Miniature Physical Geology, C. Lloyd Morgan, 410
Mind and Matter : Wm. S. Duncan, 78, 295 ; J. L. Tapper

217. 374
Mlneralogical Society, 483
Minerals of Canada, Catalogue of, 272
Minimum Thermometers, Thomas Fawcett, 97
Minor Planets, 166, 303, 342
Missouri, Annual Report on the Insects of, 84
Mitchell's " Sidereal Messenger," 49
Mitchell (W. S.), " Lost Atlantis " and the Challenger Sound-

ings, 553
Mock Suns, 384
Mohr (Eduard), Exploration of Africa, 18; Death of, 325
Molecular Volumes of Sulphates and Selenates, 521
Molluccan and Papuan Islands, 69
Mollusca, Development of, 559
Mongolia, Exploration of, 149
Monkeys, Sexual Selection in Relation to, Charles Dar.vin,

F.R.S., 18

Monotreme, New, from New Guinea, 257
Monro (C. J.), Postulates and Axioms, 353
Monte Cavo, Meteorological Observatory on, 126
Moonlight, Tints and Polarisation of. In Eclipse, 398
Moraine Drift, Hummocky, G. H, Kinahan, 379
Morgan (C. Lloyd), Miniature Physical Geology, 410
Morphologisches Jahrbuch, in, 191, 385, 419
Morphology of "Selaglnella," 489, 548
Morren (Prof, E.), "La Digestion Vegetale, 373
Moseley (H. N.), Peripatus N. Zealandur, 96 ; l"lora of Marlon's

Island, III ; Structure and Origin of Meteorites, 547
"Mosses of Europe," Schlmper's, 3
Mosses, Marine, M. Gisard on, 15
Moths, Geometrld, of the United States, Dr, A. S. Packard, 75
Motion of Projectiles, the Resistance of the Air to the, 60
Mott (A. J.), Meteor, 399
Mouillefert (Prof.), Piiylloxera Insecticide, 200
Muds, Deep-Sea, John Murray, 319, 340
Mulrhead (Dr. Henry), Sense of Hearing in Insects and Birds,

294 ; Proposed Gift to Glasgow University, 326
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Muller (Dr. Hermann), On the Relation between Flowers and

Insects, 178 ; Fertilisation of Flowers by Insects, XV., 317 ;

XVI., 473
Munich, Anthropological Society, 89
Murphv (J. J.),

" Are we Drying Up?" 6 ; South Polar De-

pression of the Barometer, 198 ; Polar Cyclones—Etna

Observatory, 312 ; Atmospheric Currents, 374, 510

Murray (Capt. Digby), Ocean and Atmospheric Currents, 76,

294, 333
Murray (John), Deep-Sea Muds, 319, 340
Museum, a Local, 61, 344
Museum Specimens for Teaching Purposes, Prof. Flower,

F.R.S., 144, 184, 204
Museums, 276 ; Prof. Boyd Dawkins on, 129

Mushrooms and Toadstools, Worthington G. Smith, 134
Musical Association, 59
Musical Intonation, Recently Proposed Improvements in, Alex-

ander J. Ellis, 475
Muslin and Tungstate of Soda, 460
Mycenae, Dr. Schliemann's Discoveiies at, 173, 471
Myopia, 366

N-Tchtigal (Dr. Gustav), Exploration of Africa, 417 .

Nansouty (Gen.), Meteorological Observatory on the Pic du Midi,

147
Nares (Sir George), Report of the Arctic Expedition, 24 ; at the

Geographical Society, 147 ; on the Arctic Expedition, 480
Natural History Museum, Kensington, 382
Natural Selection, Unusual Case of, 168

"Natiireen," 326
Naturforscher, Der, 130, 191, 385, 441, 542
Nautical Almanac for 1880, 107

Naval College, Greenwich, 512
Navigation, Sir Wm. Thomson on, 403
Nebulae of Orion, Rev. T. R. Robinson, 292
Nebulae—What are They? 550
Nebulous Star in the Pleiades, Lord Rosse, 397
Negretti's Reversible Thermometers, 116

Nepal, History of, 488
Nephelin and Apatite, 384
Neptune, the Mass of, 107
Neptunium, the Metal, 520
Nepveu (M.), on Diseases Germinated in Hospitals, 15

Nerve and Muscle Current, Influence of Temperature on, 415
Nest-building Fish, 265
Netheilands Zoological Association, 169
Netherlands : Evolution in the, 410 ; Arctic Expeditioi, 522
Neucbatel, Lake, Lake-dwellings on, 188

Neuchatel, the Canton of. Earthquake in, 189
New Guinea: Exploration of, 90. 109; Dr. Maclay's E>p1ora-

tion of, 149 ; D'Albertis's Expedition up the Fly River, 165,

452 ; New Monotreme from, 257 ; Flora of, 438
''New Lands within the Arctic Circle," L'eut Payer, 62, 81

New South Wales, Science in, 150
New Yoik Aquarium, Journal of, 150
Newcomb's Corrections of Hansen's Lunar Tables, 166

Newton on Force, P. T. Main, 8

Newton (Prof. A., F.R.S.), Sea Fisheries, 55, 156
Nichols (Arthur), the Boomerang, 510
Nile, Exploration of the, 68
Nineveh Solar Eclipse of B.C. 763, 65
Nitrite of Amyl, Dr. B. W. Richardson, F.R.S., 24
Nitro-Glycerine, Experiments with, 71
Nordensicjold's Expedition to the Jenissei, 123, 461
North Pole, Capt. Howgate's Method of attaining the, 284
North Sea, Zoological Station in the, 117
North Sea Expedition, the Norwegian, 412, 435
Northampton Naturalists' Society, 481
Northumberland, Carboniferous System of, 189
Norway, Snowstorm in, 284
Norwegian Atlantic Expedition, 49
Norwegian North Sea Expedition of 1876, 41-2, 435
Nossi Be, Volcanic Lakes of, 417
Nova Scotia : Carboniferous Amphibia in, 264 ; the Coal-fields

of, 462, 488
vara. Report on the Austrian, Expedition, 261

br (Fredk. A.), Exploration of the West India Islands, 267
31, Wild Dogs on the, 415
3I and Irtjsb, E plora'ion 0'', 207

Observatories : Paris, 69 ; Cambridge, U.S., 201 ; Melbourne,

244 ; the Vilna, 245 ; Proposed Observatory on Etna, 262 ;

Brussels, 304 ; Dun Echt, 381 ; Kiel, 438 ; Edinburgh, 521 ;

Cordoba, 531 ; Washington U.S. Naval, 549
"Observatory," The, 550
Obsidian Cutlers of Melos, Rev, Gerald S. Davies, 332
Ocean Currents: Capt Digby Murray, 76; Rev. W. Clement

Ley, 157, 198 ; and Temperatures in the South Pacific, 237 ;

and Atmospheric Currents, 333
Octave, the Hindoo Division ot the, 423
Ohio, Geological Survey of, 485
Omotepe, Island of. Antiquities from, 502
Ophite of Pando, 190
Oratorical Utterance, the Rate of, 266

Orchids, some Curious, 357
Orion, Nebula of Rev. T. R. Robinson, 292
Orton (Dr. James), Exploration of the River Beni, 17; 'the

Andes and the Amazon, 154
Osborne (J. A.), Caterpillars, 7
Oscillations of Tides, 343
Osprey in Captivity, 481

*

" Ostriches and Ostrich Farming," 176

Our Insect Foes, 84
Owens College, Manchester, 509
Oxford, Science at, 430, 437
Ozone, Influence of Forests on, 1 88

Packard (Dr. A. S.), Geometrid Moths of the Unitel States,

75; Life Historips of Animals, 271

Page (F. J. M.), on Dwtiosa rmiscipula, 379
Palgrave(W. G.), Dutch Guiana, 311

Palladium and Carbon, 522
Palmen on the Migration of Birds, 465
Pandora, Return of the, 18, 50
Papadakis (Prof. J.), Death of, 325
Papuan and Moluccan Islands, Bir's of, 69 ; Papuan Plants,

264 ; Papuan Skull, Remarkable, 549
Paradise Bird, the Windpipe in, 127

Parhelia and Paraselenae seen on March 20, 1877, E. J. Lowe,
F.R.S., 508

Paris: Academy of Sciences, 20, 52, 72,92, 112, 132, 152, 172,

211, 248, 268, 287, 308, 328, 348, 368, 388, 424, 444, 464,

484, 504, 524, 544, 564; Ventilation i.f the Hall, 169 ; Anni-
versary of, 560. Anthropological Soce'y, 128 ; Geographical

Society, 68 , International Exhibition, 87 ; the Janson C)llege,

265; Medical Conference, 169; Observatory, 69 ; School of

Anthropology, 149
Parker (Prof.), On the Primary Elements of the Skull, 127

Parkinson and Frod.sham, Ship's Chronometers, 470
Parthenogenesis in a Phanerogam, 559
Pascal Hexagram, a Ne-v View of ttie, 463
PaFserine Birds, Mr. Wallace on the D stribudon of, 58
Pasteur (M. L. ),

" il^tudes sur la B:ere," 213, 249 ; andjoubert

(M.), the Spon*^aneous Generation Qaesuon, 313
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THURSDAY, NOVEMBER 2, 1876

THE ARCTIC EXPEDITION

IT is pleasing to be able to begin our fifteenth volume

with congratulations to the officers and men of

a British Arctic Expedition on their safe return. On
another page we give a summary of the results obtained

so far as these can yet be known. It will be seen that

substantial additions have been made to our knowledge

in many directions, and that the expedition must be

pronounced a success. True, the Pole has not been

reached, but this, in the consideration of all but the mere

lovers of sensation, is a small matter ; our explorers have

done the next best thing to reaching it, they have proved

that the Pole was impracticable this year from the

quarter whence success was most to be expected. It

is evident from the few hints which have already

been published, that when all the tale is told, it will

be quite as thrilling, and full of dangers and bravery,

as any previous narrative of Arctic exploration. So

far as the conduct of the expedition is concerned,

it seems to have been all that could be wished ; the

original programme was, on the whole, closely stuck to,

and the desperately hard and dangerous work was done

in the most systematic and economical way at present

possible. Everybody seems to have behaved admirably
;

there seems to have been no fault whatever to find with

anyone ; and so much has Capt. Nares endeared himself

to officers and men, that he earned for himself the common
title of " the father " of the expedition.

It was hardly to be expected that an expedition, on

such an errand, and with such unprecedented dangers to

face as this one has had, would return without casualties
;

they have left four of their comrades behind them. Of
these one only died as the result of frost bite, the three

others succumbing to that most dreaded of all Arctic foes,

scurvy. No similar expedition ever left any country so

well provided with everything that could be thought of

conducive to sustenance and protection. There was an

ample supply of fresh provisions of all kinds, sufficient

medical staff", and all precautions were evidently taken

Vol. XV.—No. 366

throughout the long winter to keep everyone employed,

and cheerful, and duly exercised. Yet, in all the sledge-

parties, scurvy broke out with a virulence and to an

extent not experienced, we believe, in any recent Arctic

expedition. The cause of this outbreak will no doubt give

much food for thought for some time to come, some
thinking that the unusual length and intensity of the dark-

ness may have had something to do with it. The darkness

seems to have been m.uch more intense, and certainly was

longer-continued than ever before experienced, and such

a condition, not to mention its effect on the spirits of the

men, must necessarily, one would think, exercise some
deleterious physical influence on the body. This is a

point deserving of careful consideration ; meantime we
cannot but admire the way in which officers and men of

these sledge-parties did their work in spite of physical

weakness and terrible suffering ; it would, however, have

been surprising had the record been otherwise.

No men could have exerted themselves more to ac-

complish the popular, but really minor, object of their

expedition, and none could have been more honourably

baffled. The ice was met with off" Cape Sabine in

78° 41' N., and from that time till the Aleri was

compelled to take up her quarters in 82* 2/, it was

a constant battle with ice of a thickness never before

met with. The ice was from 100 to 150 and even

200 feet thick, resembhng more a pell-mell assem-

blage of icebergs than the usual floes ; to have been

nipped between the masses of such ice would certainly

have been fatal. Commander Markham in his daring

attempt to carry out the instructions of the expedi-

tion by penetrating as far to the north as possible, found

the ice piled in such rough and hilly hummocks
that progress was only possible at the rate of a

mile a day, and he wisely returned after reaching

83° 20' N., the highest authentic latitude yet attained.

Capt, Parry's long and weary journey, which reminds one

to a certain extent of that of Commander Markham, was

only as far as 82° 45' ; the Austro-Hungarian expedition of

1872-4 reached 82° 5', though they saw as far as 83°;

while Hall with the Polaris sailed without let or hindrance

in 1872 over the same ground as the Alert and Discovery

for 700 miles to 82° 16' N. in the short space of one week.
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Any such frightful ice-barrier as that reported, and, let us

add, admirably photographed, by our expedition was not

seen by Hall and his men ; and indeed it has been stated

that had it not been for the scruples of the second in

command, Buddington, Hall would have pushed still

further northwards, all on board, except Buddington, who
had no heart in the work, agreeing that the undertaking

was perfectly practicable. Meyer, in his evidence before

the U.S. Commission, declared that if 82° 16' could have

been passed, there was nothing to hinder a ship reaching

85° or 86° " or even farther. Had poor Hall not met with

an untimely death, the attempt would certainly have been

made in the following summer. This terrible ice-barrier,

then, before which our expedition has wisely returned,

does not appear to be a constant phenomenon so far south,

for Hall's observations have been generally accepted as

perfectly trustworthy. May there not have been some

cause at work in the high north to push the thick-ribbed

ice south to the northern entrance of Robeson Channel ?

This seems to have been an unusually severe season in

the north ; icebergs were met with in abundance a week

or two ago far south in the Atlantic, and last week we
reported the wreck of a whole fleet of whalers in the

Behring Straits region. If the latter casualty has been

produced by ice, it would seem to show that some cause

has been at work this season to render it unusually

unfavourable for Arctic work. It is perhaps worth

noting here, at least, that 1871 was a maximum, while

1876 is a minimum, sun-spot year. The temperature

was undoubtedly the coldest on record, neither the

Polaris northeAustro-Hungarian expedition experiencing

anything like it, namely, 104° of frost. There was no stint

of animal life in the region in which the Polaris wintered,

and as far north as the expedition penetrated, it was ob-

served, while the Austro-Hungarian expedition found

the cliffs swarming with life at their farthest north

point. The dearth of animal life is a noticeable feature

in the results of our expedition ; it ceased altogether at a

short distance to the north of the Alert's quarters. The pre-

vailing wind during the sojourn oi th^ Polaris wa.s from the

north-east ; this year it is stated scarcely any easterly wind
was noticed, but a strong current and drift set constantly

in from the west along the north coast of America. We
mention these points simply to suggest that the conditions

met with by our gallant expedition can hardly without

further observations be regarded as the normal ones.

Round the Pole doubtless there must be a permanent
barrier of impenetrable floe-bergs, for it would be ridicu-

lous to suppose that 150 feet thick ice of thousands of

square miles in extent is melted and re-formed every year.

But is it possible that usually this barrier lies further

north than our expedition found it ?

As to positive discoveries, an unprecedentedly rich collec-

tion of observations in all departments have been obtained.

It will be seen from our map that positive additions have

been made to Arctic geography. "With the exception of

Hayes Inlet, all the coast from Cape Farewell to the

northern end of Robeson Channel is now laid down, and
considerable advances have been made west along the

American, and east along the North Greenland coast, in the

former case to 86° 30' W,, and in the latter to 48° 33' W.
President Land does not exist, no land having been seen

north of Cape Columbia in 83° 7' N. It was a pity thatPeter-

mann Fjord was blocked up with ice, otherwise it might

have been ascertained whether or not it divides.Green-

land in two, as has been conjectured. There is little

doubt, at any rate, that Greenland is an island, and that

it does not extend right across to Wrangell Land as Peter-

mann conjectured. For the more important scientific

observations we must wait some little time, but we have

reason to believe they are abundant and of the highest

value. The drift of the current along the North American

coast it will be seen, is from the west, and it is possible it

may come right across from Behring Straits. A magnificen

series of tidal observations has been obtained, entirely con-

firmatcry of the conclusions that Bessels came to, viz.,

that the tides in the north of Smith's Sound come from

the Pacific. It would be interesting now to know what

lies between Parry Islands and ths n°wly discovered

coast, and whether currents have an unobstructed passage

from Behring Straits across the Polar Sea. The magnetic

observations entirely endorse the theory on which the

charts have been constructed ; and had it not been for a

change of officers and an accident to the clock, the pen-

dulum observations for determining the figure of the earth

would have been completed and of the greatest interest.

Capt. Feilden, the naturalist, whose exertions are beyond

all praise, obtained admirable results in his depart-

ment.

We may be permitted to say'that we think Capt. Nares

has acted gracefully and generously in his selection of

names for the lands discovered ; the most northern point

discovered now bears the name of Cape Columbia. It

was in keeping with this disposition to recognise Ame-
rica's claims to remembrance that Capt. Nares paid a

deserved tribute to the brave Hall by affixing to his no

longer lonely grave a brass tablet containing a suitable

inscription.

Altogether we have every reason to be satisfied with

the conduct and results of the expedition, and thankful

that these results have been obtained with so little loss.

It might have been otherwise, for the Discovery was

within a minute of being crushed by an iceberg, and had

it not been for an accident to the Alert's screw, she would

certainly have pushed further north and got into a position

from which it would have been impossible to extricate

her. Many lessons with regard to future Arctic work are

to be learned from the experiences of this latest expedi-

tion. We would also remind our readers of the plan

advocated by Weyprecht, and recommended by a German
Government Commission, to establish at suitable points

all round the Polar region a series of permanent stations

from which the Arctic citadel can be slowly but surely

sapped. The recommendations of the German Govern-

ment Commission we consider so important, that although

we published them at the time, we think it appropriate to

reproduce them here in the present connection, and the

admirable scientific spirit in which the subject is ap-

proached is worthy of note.

" I. The exploration of the Arctic regions is of great

importance for all branches of science. The Commission
recommends for such exploration the establishment of

fixed observing stations. From the principal station, and
supported by it, are to be made exploring expeditions by
sea and by land.

"2. The Commission is of opinion that the region



Nov. 2, 1876] NATLRE
which should be explored by organised German Arctic
explorers, is the great inlet to the higher Arctic regions
situated between the eastern shore of Greenland and the
western shore of Spitzbergen.

" Considering the results of the second German Arctic
expedition, a principal station should be established
on the eastern shore of Greenland, and, at least, two
secondary stations, fitted out for ^^/-;«rt«^«/ investiga-

tion of different scientific questions, at Jan Mayen
and on the western shore of Spitzbergen. For certain

scientific researches the principal station should
establish temporary stations.

"3. It appears very desirable, and, so far as scientific

preparations are concerned, possible, to commence these
Arctic explorations in the year 1877.

" 4. The Commission is convinced that an exploration
of the Arctic regions, based on such principles, will furnish
valuable results, even if limited to the region between
Greenland and Spitzbergen ; but it is also of opinion
than an exhaustive solution of the problems to be solved
can only be expected when the exploration is extended
over the whole Arctic zone, and when other countries
lake their share in the undertaking.

" The Commission recommends, therefore, that the
principles adopted for the German undertaking should be
communicated to the Governments of the States which
take interest in Arctic inquiry, in order to establish, if

possible, a complete circle of observing stations in the
Arctic zones."

But to come to any final decision on the subject at

present, as have some of the daily papers, is premature,

more especially as we have only mere hints of the work
of the latest expedition before us. It is evident, how-
ever, that three courses are open to us : we may rest on
our oars and comfort ourselves with the belief that no
more can be done ; we may make another dash, blind to

a certain extent it must be with our present knowledge
;

or, accepting the recommendation of the German Com-
mission, a united and continuous sap may be com-
menced. But in order to come to a wise decision, men
of science must long ponder over the enormous mass of

new facts collected by the expedition, and not until this

has been done can any opinion worth the stating be

possibly arrived at.

Here we would have ended had it not been for the

lamentable tone assumed by our leading newspaper in an
article on the expedition in Tuesday's issue. It will be

remembered that from the first, for some unaccountable

reason, the Times set its face against the expedition, and
prophesied that no good could come of it ; now it utters a

lonely shout of triumph at the supposed success of its

prophecy. For the Times appears to be so ill-informed

as to beheve that the main, if not the sole, object of the

expedition was to reach the Pole ; if it failed in doing

this, then, in the eyes of the Times, it was a complete

failure. But this is sheer ignorance, real or assumed, on
the part of the Times ; for no informed person ever

dreamt that the only object of the well-equipped expedi-

tion was to gratify unintelligent curiosity and craving

after sensation. The printed instructions of the expedi-

tion were essentially :
" Reach the Pole if you can, but

at any rate, in the light of the latest scientific know-
ledge, make all possible observations on the multifarious

phenomena which can be seen to advantage alone

in the Arctic regions." These instructions have been

faithfully carried out and with complete success. Every
effort was made to reach the Pole, and when the

results are published it will be seen that no expedition
ever brought home a richer harvest. Whether these
results are worth the suffering and the sacrifice of life

which the expedition experienced, is a question which
will be answered in accordance with one's idea of what
is worth running the risk of life for. In spite of the
scream of the Times, and although no new market has
been opened, the people of this country will simply feel

proud, and be ennobled by the thought, that the latest

deed of heroism has been done by Englishmen—that
" the ancient spirit is not dead."

The nation desired the expedition, scientific bodies and
scientific men counselled it and worked for it. Government,
only after long consideration, willing and liberally granted
funds ; and out of the volunteers, officers and men,
who, well knowing all the risks that would be run, eagerly
offered themselves for the service, a dozen similar expe-
ditions could have been equipped. Under these circum-
stances the Timei article is simply an impertinence.

SCHIMPEKS "MOSSES OF EUROPE''
Synopsis Muscorum Europaorum. Auctore W. P.

Schimper. Vol. I.— Introductio, pp. 13S. Vol. IT.

—

Specierum descriptio, pp. 886. Edit. 2. Stuttgartias,

1876. (London : Williams and Norgate.)

THIS long expected work has at last made its appear-

ance, and all students of bryology will be grateful

to possess such a vast storehouse of carefully arranged

descriptive matter to help them in the determination of

species ; no easy task at any time, and sometimes one of

difficulty and trouble even to an expert.

The first edition appeared in i860, and we must frankly

admit that we experienced some feelings of disappoint-

ment, on finding that almost the entire nomenclature and
arrangement are identical with those of that edition ; nay,

in some respects we must look upon the classification as

retrograde, for while in his classical work on the Sphag-

naceas. Prof. Schimper strongly insists on the elevation

of this family to the rank of a class equivalent to those of

Mosses and Hepaticas, we here find him placing them
along with Andreaa and Archidium, as an appendage to

the mosses, under the title of BryiN/E anomaly ; surely

a most unphilosophical mode of dealing with them, since

the three genera have nothing else in common but the

large saccate calyplra, which had already led Hampe to

separate them as a section

—

Saccomiiria.

The Cleistocarpous order heads the series, though the

author half apologises for still retaining it " as being con-

venient for beginners, and because the position of some

of them among the Stegocarpi is uncertain." Several of

our best bryologists, however, have long felt that the soli-

tary character of possessing a capsule without a separable

lid, is not sufficient to outweigh all other points of struc-

ture and habit, especially when it also necessitates keep-

ing up two parallel series of forms in widely separated

families, e.g , Phascacece and Pottiacece. We would venture

to differ from our author, and consider that Archidium is

a near ally of Pleuridium, and that the absence of a colu-

mella is not so momentous a character as to require the

separation of these genera to the extreme ends of the

system ; while Andrecea as to its vegetative organs is

essentially Grimmiaceous, but in its fruit standing apart
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and thus representing a most distinct natural family,

imitating as it were the Hepatic^ by its quadrifid

capsule, but not having any real affinity with that group.

About 200 new species are described in the present

edition, many of them only known in a barren state, and

in several instances misgivings are expressed by the

author as to their stability. We may glance at some of

these en passant. Ephemerum has one new species, E.

Rutheanum, and we surmise our Sussex plant {E. inter-

medium, Wils., E. ienuine7've, Lindb.) is also distinct.

The Eibhemeracece really seem to merit the rank of a

natural family rather allied to TricJiostomacea than to

FunariacecB, for which the diminutive size, permanent

protonema, and leaf structure would supply the chief

characters.

In Weissiacea we find Ancsctangium, a genus which

has exercised the minds of most bryologists as to its

systematic position, but which perhaps is as happily

settled here as is possible. Gyroweisia, Hymenostomton,

Oreoweisia, and Rhabdoweisia, standing as sections of

Weisia in the previous edition, are now raised to the

rank of genera. In Dicranacea we have also 'a new
genus

—

Metzleria—which appears to be very close to

Dicranodontitim, and Catnpylopus now includes twelve

species, while those of Fissideus number no less than

nineteen. LeptotricJium, Hampe, is still retained as a

genus, though its author has himself replaced it by the

much older name, Ditriclmm, Timm.
Didymodon and Trichostotnum receive considerable

additions, chiefly, however, only known in a barren state,

as is also the genus Geheebia, established to receive

Tortula gigantea.

We pass next to the great genus 0)'tJiot}-icliwn,\n'^\C\f:^

we find no less than forty-two species ; so uniform are

these in habit and foliage, that they have hitherto

proved a most troublesome group to deal with, nor

do we find that the nine sections into which it is

divided help us readily to determine the species. In no
genus of mosses do we require so full a series of speci-

mens, for we must have the capsule with its calyptra, and
with and without the lid, in order satisfactorily to deter-

mine them, and we fear that more species have been esta-

blished than will eventually prove tenable.

Bryum is another genus receiving a large accession of

species—no less than thirty-four new ones—and Zieria is

still maintained, though used long ago by Sir J. E. Smith
for a genus of RutacecB, and therefore altered by Prof.

Lindberg to Plagiobryum, which must certainly be
adopted. In the Addenda v/e also find a new genus,

Merceya, founded on the Eucalypta ligulata of Spruce,

but strictly we should say that this name must give place

to Scopelophila, Mitten. Another new genus, Anacoha, is

also established for Glypilocarpus Webbii.

Among Pleurocarpous mosses, Myurclla Careyana does
not find a place, although recorded as found in Europe.
Thuidiuin_ decipiens, De Not., the author states ,he has
not seen, yet it was distributed in Rabenhorst's Bryo-
theca under both No. 1,141 and 1,182. It has no relation

to the genus Thuyidiu7n, is erroneously described as
monoicous, and indeed can only be regarded as one of
the many forms of Hypnum commntatum. Of the great
tribe Hypnca thirty-six new species are described.

In the Bryin^ anomaly we find Sphagnum now

numbering twenty species, grouped in six sections ac

ing to Schliephacke's arrangement. These we fancj

have to be somewhat reduced, as it now appears t

certain that in this family at least, a dioicous and m-

cous condition of the inflorescence may occur in

same species.

Neglect of the work of other writers and especial

papers in the various botanical journals of this and i

countries is the principal shortcoming of the work b
us, and probably the author has not had time propei

consult them ; in every other respect the Synopsis r

tains the high character it had already acquired, fc

description of species could be more accurate and p
taking, while the paper and printing are superior tc

ordinary run of foreign books.

It will thus be seen that Schimper's Synopsis

still continue to be the standard work on the moss<

Europe, and fitly comes to us trom an author whose i

has been identified with the study of these intere

plants for the past forty years.

OUR BOOK SHELF
Outlines of Practical Histology. By William Ru

ford, M.D., F.R.S. Second Edition. (J. an(

Churchill, 1876.)

When, a year ago, we reviewed this work upon its

appearance, it consisted of but seventy-two pages,
contained four illustrations ; the second edition (

pies very nearly two hundred pages, and is illust

with sixty- three woodcuts. The enlargement gives

author an opportunity of entering with conside
greater detail into his subject, and he is able to intro

much new matter. Among the most important addi
we may mention a chapter on the optical principles

which the microscope is constructed, including imme
lenses, and an instrument manufactured by Mr. Swi
London, which is apparently as good as those of c

nental celebrity. The histological sections may be
practically, to be re-written, for to almost every 01

added matter of great value, essential to all but the m
commencer. Among these we notice paragraphs
the effects of gases on the blood, the enumeration ol

discs, the " prickle " cells of the epidermis, lymphatic
the diaphragm, coverings of hair, structure of the n
and of the cerebral convolutions. In the fourth pa
the work, which is devoted to general considera
regarding histological methods, the application of vap
and gases to tissues is explained, as are the hot stag
the microscope, with its heating apparatus and the n

chamber of Dallinger and Drysdale. The author's m
tome is figured, as is the apparatus necessary for injec

tissues by the pressure-bottle. All the figures are
cellently drawn, and very lucid, and so greatly has
book increased in value, instructive as it was before,
we feel quite justified in recommending those who poj
the first edition to purchase the second, and those
are studying the first principles of practical histolog
obtain it without fail.

A Study of the Rhcetic Strata of the Val di Ledro in

Southern Tyrol. By T. Nelson Dale, jun., Memb(
the Geological Society of France. Pp. 69, with 1

and Sections. (Paterson, New Jersey, 1876.)

On the western side of the Lago di Garda is situat
tract of Secondary rocks which has been comparati
little explored by geologists. Lying as it does exactly i

the Austro- Italian frontier, this area has neither I

described by Stoppani and the Italian geologists, nor
it received full justice froin the officers of the Vie



W. 2, 1876] NATURE
tolos^ische Reichsanstaltj and under these circumstances

f. Zittel of Munich has pointed it out to the author of
present paper as a promising field of study. Mr.

>ale's work will certainly be of considerable use to future
xplorers of the district, though not carried out in sufficient
»tail to warrant, in his own case, any very important
jeneralisations. Indeed, the memoir consists almost wholly

le »f transcriptions of notes and rough drawings of sections
•elating to a number of different localities which are indi-
ated by reference to a key-map. The author's general

Conclusions, so far as they go, are shown in a very clear
1 useful table, from which it appears that at this point
Jie Alps, the Jurassic and Rhaetic strata (including in

iK former the Tithonian) have a united thickness of from
000 to 7,000 feet. Vast as is the estimate, no one ac-
juainted with this or the surrounding districts will be
r.clined to regard it as excessive.
Mr. Dale has evidently made good use of his oppor-
-ities, so far as they have gone, and has given us in this

ncmoir the results of a piece of well-directed observation.
:

'.\'e hope to have further details from his pen concerning the
^iame interesting region. The list of errata, which is rather

_ long for a memoir of the proportions of the present, does
pot by any means exhaust the whole of the printer's errors.
We are tempted to fear that Mr. Dale is not sufficiently

,j
:areful in keeping so distinct from one another, as behoves

"^ 1 working geologist, his notes relating to various subjects
;

For, by some strange chance a stray page of a sermon seems
:o have fallen into the hands of the compositor and to

irs have been set up by him at the end of the author's gcolo-
iK logical notes.

J. W. J.

tdi

\\ LETTERS TO THE EDITOR
•\The Editor does not hold himselfresponsiblefor opinions expressed

'*jj by his correspondents. Neither can he undertake to return,
or to correspond with the xvriters of rejected manuscripts.
No notice is taken 0/ anonymous communications.']

"Geographical Distribution of Animals"
T FIND that Mr. Wallace in his new work on the " Geogra-

al Distribution of Animals " when stating the limits of his
->lon sub-region (vol. i. p. 327), gives among mammals the

genus Tut>aia and among birds "a species of J/v/«//4^«/<r, whose
nearest ally is in Java " as characteristic of that sub-region.
Further, in the tabular statement (vol. ii. p. 187), Tupaia is

altogether omitted from the Indian sub-region.
It is not my intention to enter here into the general question

njof the divisions of the oriental region which Mr. Wallace has
a adopted. The subject has I know been undertaken by at least
iiifone well-known Indian naturalist. My object at present is

iisimply to record the fact that I have found both Tupaia Elliotli

fo
and Myiophonus Honfieldi ranging together far to the north of

i;

the limits given by Mr. Wallace for his Ceylon sub-region.
Tupaia I first met with at an elevation of about 1,500 feet in

tl.e Sutpuru Hills, near the Pachmari plateau in the Central
Provinces (P.I. A. S.B., April, 1874), lat. 22° 20'. Subsequently
I found it in Sambalpur, which is the most eastern district of
the Central Provinces (lat. 21° 30'). But the former does not
even give its extreme northern limit as it has been found in the
Kurrucpur hills of the Monghyr district (lat. 25°).

Myiophonus I/orsfieldi I first shot in Sirguja—a native state m
I Western Bengal (lat. 23°). Afterwards in the Sutpurus, where
it occurred with Tupaia as above, and finally I obtained it also
in Sambalpur, where it was found at elevations under 1,000 feet

above the sea. Still further north it has been obtained at Mount
Aboo ("Stray Feathers," vol. iii. p. 469), lat. 25".

Myiophonus is, it is true, included in Mr. Wallace's list of
j

Oriental genera in Central India, but its special employment as
a characteristic form of the Ceylon sub-region seems scarcely ^

compatible with a knowledge of its now ascertained wide range
through continental India.

;

During the ensuing field season I expect to be engaged in the
geological examination of one of the wildest and least known
parts of India—the area between the Godaveri and Mahanudi
Rivers. I have great hopes of discovering there further facts ,

regarding the range of species whose limits are now only imper-
fectly known. In the meantime I may state that during the I

present year I have shot Ilurpactes fasciatus in Sambalpur, thus
confirming the late Col. Tukell's statement of its occurrence in
the same general tract of country. The above allusion to Tupaia
leads me on to record here that I have met with two other species
of the genus.

During an ornithological tour which was made in 1873 by a
party of which I was a member—through the islands of the
Andaman and Nicobar grouDS—we obtained a species of Tupaia
on the Island of Preparis. Our specimen appears to be identical
with T. Pegiuensis, which occurs from Pegu to Sikkim. On the
Great Nicobar we shot a specimen of the species described in the
Novara account as Nicobirienm, and considered then to be
worthy of generic distinction.

In Preparis, it may be added, we also shot a small grey
squirrel which is allied to if not identical with S. Assamenns.
These, with a monkey {M. catbonariusf), pigs, and probably rats
and bats, constituted so far as we could ascertain the mammal
fauna of the island.

Preparis I should perhaps explain is the most northern of the
Andaman group lying between Cape Negrais and the Cocos.

Mr. Wallace has I observe included the Nicobar Islands in
the Malayan sub-region and the Andamans in the Indo-Chinese.
This separation of the two groups is, I believe, fully justified by
the facts.

Some years ago when working at the avifauna of these islands

(J.A.S.B., 1872, p. 274), while recognising the fact of a number
of species being common to both groups, I could not resist a
conviction as to the existence of a strong Malayan .stamp upon
the birds which are peculiar to the Nicobars.

In conclusion Mr. Wallace's magnificent work needs no praise
from me ; but as a field worker and observer I may perhaps
venture here to offer my thanks for the valuable mine of infor-

mation which it affords. V. Ball,
Calcutta, September 28 Geological Survey of India

European Polygalas

In view of a monograph of the order Polygalaceas which I

have in preparation, may I make use of your columns to say that
I should be greatly obliged to any correspondents who can send
me specimens of any of the less common European Polygalas,
especially P. exilis, monspeliaca, microphylla, saxatilis, Preslii,

nicceensis, Jlavescens, rosea, sibirica, supina, venulosa, anatolica,

or any well-marked varieties. I shall be glad to offer in exchange
specimens of some of the rarer British plants.

6, Park Village, East, Regent's Alfred W. Bennett
Park, London, October 28

The Solidity of the Earth

In his opening address to the Mathematical and Physical
Section of the British Association, Sir William Thomson
affirmed "with almost perfect certainty, that, whatever may be
the relative densities of rock, solid and melted, or at about the
temperature of liquefaction, it ii, I think, quite certain that cold
solid rock is denser than hot melted rock ; and no possible degree
of rigidity in the crust could prevent it from breaking in pieces

and sinking wholly below the liquid lava," and that " this pro-

cess must go on until the sunk portions of the crust build up
from the bottom a sufficiently close-ribbed skeleton or frame, to

allow fresh incrustations to remain bridging across the now small

areas of lava, pools, or lakes " (Nature, vol. xiv. p. 429).

This would doubtless be the case if the material of the earth

were chemically homogeneous or of equal specific gravity

throughout, and if it were chemically inert in reference to it*

superficial or atmospheric surroundings. But such is not the case.

All we know of the earth shows that it is composed of materials

of varying specific gravities, and that the range of this variation

exceeds that which is due to the difference between the theoreti-

cal internal heat of the earth and its actual surface temperature.

We know by direct experiment that these materials, when
fused together, arrange themselves according to their specific

gravities, with the slight modification due to their mutual diffusi-

bilities. If we take a mixture of the solid elements of which the

earih, so far as we know it, is composed, fuse them, and leave

them exposed to atmospheric action, what will occur ?

The heavy metals will sink, the heaviest to the bottom, the

lighter metals (i.e. those we call the metals of the earths, because

they form the basis of the earth's crust) will rise along with

the silicon, &c., to the surface ; these and the silicon will oxidise

and combine, forming silicates, and with a sufBcient supply of
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carbonic acid, some of them, such as calcium, magnesium, &c.,

will form carbonates when the temperature sinks below that of

the dissociation of such compounds. The scoria thus formed

will float upon the heavy metals below and protect them from

cooling by resisting their radiation ; but if in the course of con-

traction of this crust, some fissures are formed reaching to the

melted metals below, the pressure of the floating solid will inject

the fluid metal upwards into these fissures to a height corre-

sponding to the floatation depth of the solid, and thus form

metallic vems permeating the lower strata of the crust. I need

scarcely add that this would rudely but fairly represent what we
know of the earth.

But it may be objected that I only describe an imaginary ex-

periment. This is true as regards the whole of the materials

united in a single fusion. Nobody has yet produced so com-
plete a model with platinum and gold in the centre, and all the

other metals arranged in theoretical order, and with the oxidised,

silicated, and carbonated crust outside ; but with a limited

number of elements this has been done, is being done daily, on

a scale of sufficient magnitude amply to refute Sir William
Thomson's description of a fused earth solidifying from the

centre outwards.

This refutation is to be seen in our blast furnaces, refining

furnaces, puddling furnaces, Bessemer ladles, steel melting pots,

cupels, foundry crucibles ; in fact, in almost every metallurgical

operation down to the simple fusion of lead or solder in a

plumber's ladle, with its familiar floating crust of dross or oxide.

As an example I will—on account of its simplicity—take the

open hearth finery, and the refining of pig iron. Here a metallic

mixture of iron, silicon, carbon, sulphur, &c., is simply fused

and exposed to the superficial action of atmospheric air. What
is the result ?

Oxidation of the more oxidisable constituents takes place, and
these oxides at once arrange themselves according to their specific

gravities. The oxidised carbon torms atmospheric matter and
rises above all as carbonic acid, then the oxidised silicon being

lighter than the iron floats above that, and combines with any
aluminium or calcium that may have been in the pig, and with
some of the iron ; thus forming a siliceous crust closely resembling

the predominating material of the earth's crust. The cinder of

the blast furnace, which in like manner floats on the top of the

melted pig iron, resembles still more closely the prevailing rock-

matter of the earth, on account of the larger propoition, and the

varied compounds of earih-metals it contains.

When the oxidation in the finery is carried far enough, the

melted material is tapped out into a rectangular basin or mould,
usually about 10 feet long and about 3 feet wide, where it

settles and cools. During this cooling the silica and silicates

—

i.e., the rock-matter—separate from the metallic matter and
solidify on the surface as a thin crust, which behaves in a very

interesting and instructive manner. At first a mere skin is

formed. This gradually thickens, and as it thickens and cools

becomes corrugated into mountain chains and valleys much
higher and deeper, in proportion to the whole mass, than the
mountain chains and valleys of our planet. Aiter this crust has
thickened to a certain extent volcanic action commences. Rifts,

dykes, and faults are formed by the shrinkage of the metal
below and streams of lava are ejected. Here and there these

lava streams accumulate around their vent and form isolated

conical volcanic mountains with decided craters, from which the
eruption continues for some time. These volcanoes are relatively

far higher than Chimborazo. The magnitude of these actions

varies with the quality of the pig-iron.

The open hearth finery is now but little used, but probably
some are to be seen at work occasionally in the neighbourhood
of Glasgow, and I am sure that Sir Wilham Thomson will find

a visit to one of them very interesting. Failing this he may
easily make an experiment by tapping into a good -sized "cinder
bogie," some melted pig-iron from a puddling furnace (taking it

just before the iron '

' comes to nature "), and leaving the melted
mixture to cool slowly and undisturbed.

For the volcanic phenomena alone he need simply watch what
occurs when in the ordinary course of puddling the cinder is run
into a large bogie and the bogie is left to cool standing upright.
I need scarcely add that these phenomena strikingly ilmstrate
and confirm Mr. Mallett's theory of earthquakes, volcanoes,
and mountain formation.

In merely passing through an iron-making district one may
see the results of what 1 have called the volcanic action, by
simply obieiving the form of those oyster-shaped or cubical
blocks of cinder that are heaped in the vicinity of every blast

furnace that has been at work for any time. Radial ridge

consolidated miniature lava streams are visible on the expc

face of nearly, if not quite all, of these. They were ejecte(

squeezed up from below while the mass was cooling, when
outer crust had consolidated but the inner portion still remai

liquid. Many of these are large enough and sufficiently '

marked, to be visible from a railway carriage passing a cii

heap near the road.

I intended to have made a few remarks upon another of

William Thomson's arguments for the earth's solidity, but

pressure of necessary business compels me to postpone them,

W. Mattieu William
Belmont, Twickenham, October 17

Are We Drying Up ?

In Nature, vol. xiv. p. 527, there is an article condei

from one by Prof. Whitney, with the alarming title "Are
Drying Up ? " with a number of facts to prove that we ai

that in the temperate zone at least, the supply of water in

rivers and lakes is failing at a more rapid rate than the dest

tion of forests will account for.

Supposing this to be true, it can have only one of two cau

a decrease in the area of the ocean, from which the rivers

supplied through evaporation and rainfall ; or a diminutio

the supply of heat from the sun, which would of course dimi

evaporation.

It is scarcely necessary to say that any perceptible decreai

the area of the ocean during historical time is theoretically i

improbable, and that practically there is no evidence of it,

A diminution in the radiation of heat from the sun is not

possible : and it is also shown in the concluding paragrap

your article, that a diminution in the obliquity of the ecli

which I believe is now going on, must tend to diminish

supply of solar heat to the higher latitudes, and, conseque

to diminish evaporation and rainfall there.

But were it true the supply of heat to the temperate zone

sensibly diminishing from either of these two causes, the fa

temperature would be quite as noticeable as the diminutic

rainfall ; and we should have proof of this from historical

dence as to the distribution of cultivated and wild plants,

there is no general evidence of the kind. In Iceland

Siberia, it is true, there appears to be some evidence ol

summers having become colder, but in the more temp
regions the range of cultivattd plants seems to have rema

unchanged, or at least not to have receded, from the ea:

periods of which we have any record.

It appears, therefore, most likely that the diminution of

fall, where it really exists, is a merely local phenomenon.
It seems to be forgotten, that while any local dimini

of rainfall is certain to give proof of itself in unfilled w
courses, any corresponding increase of rainfall in another lo<

will not prove itself in any equally visible way.
There appears to be little doubt of the recent desiccatic

the region round the Caspian and Aral Seas, but it admi
being explained by a local cause. The Caspian has, wit hit

last few thousand years, been cut off by a geological change

the Black Sea or the Arctic Ocean, or from both ; since tl

has shrunk in consequence of the excess of evaporation over

fall, and the more its area has diminished, the less is the

fall of the surrounding regions.

Some of the facts quoted, showing that rivers are ceasii

be navigable, do not necessarily prove that the rainfall is less

formerly, but only that the flow of the rivers is less regular

appears certain that the destruction of forests, and the intn

tion of agricultural drainage tend to this result, by throwini

water more rapidly off the land. But there is also a good
of evidence to show that the destruction of forests, and of ve

tion generally, tends to diminish rainfall. The most satisfa

instances, in every sense, are those of the converse kind, \

show that rainfall may be increased by the judicious fosteri

vegetation. I will mention a few of these which occur t(

without being able to remember my authorities.

In Lower Egypt, rain has become much commoner sine

formation of extensive date-tree plantations ; and the flc

water in the Kedron, in the neighbourhood of Jerusalen
become more abundant and regular since the planting of g
of mulberry and other trees about its sources. In the arid vol

Island of Ascension, where trees would not have lived, sh(

of rain have been attracted, by planting such herbaceous
]

as are best able to endure the almost permanent drought.
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[introduction of cultivation in the neighbourhood of the Great

! Salt Lake of North America has increased the rainfall, and

j caused the level of the lake to rise. Joseph John Murphy

Antedon rosaceus (Comatula rosacea)

The communication from Major Fred. H. Lang in Nature,
irol. xiv. p. 527, as to the abundant capture of Comatula rosacea

In Torbay by himself and Mr. Hunt with the dredge during last

lonth, is a valuable contribution to the study of the question of

jthe appearance and disappearance o^ certain marine animals in

certain localities respecting which we know so little. It is

specially interesting to the Birmingham Natural History and
Microscopical Society, and as president of the Society and
reporter during the marine excursion to Teignmouth in 1873,

alluded to by Major Lang, I must i \.y that I read it with very great

surprise and pleasure. My knowledge of the locality has ex-

tended over a period of about thirteen years, and during that

time I have on several occasions dredged the ground which he
mentions, and never once succeeded in taking an adult specimen

of the rosy feather star, much less the more interesting peduncu-

late form of it. I have not, however, dredged there since our

marine excursion. Mr. Gosse, whose experience is very large,

and who resides in the neighbourhood, to whom I showed our

mounted specimens, had never befere seen the animal in that

form, and there is no mention made of the adult animal in any

of his descriptive works except in "A Year at the Shore,"

where at p. 1 82 he states, " We sometimes but very rarely find

on this coast a very lovely form of this class of animals

Comatula rosacea, a fine specimen of which, taken by myself in a

little cove near Torquay, I have delineated." This was written in

1864. In the year previously, I believe. Prof. Allman dredged

the same locality, and communicated to the Royal Society of

Edinburgh a paper " On a pre-brachial stage in the develop-

ment of Comatula" founded on a single specimen which he took

on the occasion. It is a most remarkable circumstance, there-

fore, that in the space of about three years the species should

have become numerous to the extent alluded to by Major Lang,

more than a hundred being taken in one haul of the dredge !

The marine naturalist who year by year finds his favourite speci-

mens disappearing on many parts of the coast, will derive

some consolation from Major Lang's communication as a set-off to

disappointments elsewhere. I notice that Major Lang uses—as I

did in 1873—the nomenclature, Comatula rosacea of Lamarck.

Will he forgive me informing him of what I was then ignorant

—

that Dr. Carpenter, reverting to the previous designation of

Freminville, has adopted Antedon rosaceus—and at the same

time directing his attention to the two wonderful and exhaustive

monographs on the animal in the Philosophical Transactions :
—

(i) " On the Embryogeny of Aittedon rosaceus," by Sir Wyville

Thomson, at page 513, for the year 1865, and (2) " Researches

on the Structure, Physiology, and Development of Antedon

rosaceus," by Dr. Carpenter, at page 671, for the year 1866?

Birmingham, October 20 W. R. Hughes

Caterpillars

If the experiment related below has never been made before,

it appears to rae deserving of notice in reference to instinct and

evolution. The Luccessful result of the experiment in a single

case last year led me to repeat it on a somewhat larger scale

this autumn. On September 25 I placed a number of the cater-

pillars of Fieris brassicce in boxes, and fed them with cabbage

till they began to spin up. As soon as they had attached them-

selves by the tail and spun the suspensory girdle, and therefore

bejore the exclusion of the chrysalis, I cut the girdle and caused

them to hang vertically by the tail in the manner of the Suspensi.

More than half of the caterpillars had been ichneumonized, and

some accidents to the others finally reduced the number in

which the experiment was fairly tried to eight. Of these, three

came out successfully, the chrysalids maintaining their hold of the

caterpillar-skin until they had succeeded in fastening themselves

by their anal hooks to the silk to which the caterpillars were

attached The other five, as might have been expected of all,

fell to the ground for want of the suspensory girdle. Counting

the case last year, here then are no less than four out of nine

. caterpillars of the Succincti, when artificially placed in the con-

ditions of the Suspensi, adapting themselves to circumstances so

greatly changed, and whether by plasticity of instinct or rever-

sion to ancestral habit accomplishing a very difficult operation

no less successfully. J. A. OsBORNE
Milford, Letterkenny, October 14

Electro-Capillary Phenomena

The electro- capillary machine of Lippmann and his capillary

electrometer, besides the capillary electroscope of Werner
Siemens and the electro-chemical relay of Wheatstone are all

illustrations of a phenomenon resulting from application of an
electric current. I am not aware that the converse phenomenon
is so generally known, namely, that the motion of the mercury
in the [.\xht produces an electric current. If we substitute a gal-

vanometer for the battery in a Lippmann capillary machine and
move the lever by hand, the galvanometer needle is deflected.

Similarly, if in any of the electro-capillary electrometers a gal-

vanometer is substituted for the battery and the bubble caused
to move by mechanical action, electrical currents are produced
which deflect the galvanometer needle.

The following small instrument may serve to show this action
for lecture purposes :

—

a a is a glass tube of any convenient bore,
say 15 to 20 millimetres, by 300 mm. length

;

^ is a cork fitting tightly into the middle of

the tube, and perforated in two places

where are inserted—at c a tube of | mm.
bore, slightly longer than' the cork is thick,

and at d z. longer tube, extending half way
{f

into both compartments. The ends of the

tube a a are stopped by the corks e e,

through which pass the platinum -wirtsfg.

vSufficient mercury to quarter fill each com-
partment is introduced into the tube a a,

with a small quantity of diluted sulphuric

acid. The apparatus being now sealed up,

the wires/" and ^ are connected to the ter-

minals of a somewhat delicate galvanometer.

By inverting the tube, as is done with an
hour or egg-glass, a current flows through
the galvanometer so long as any mercury
runs through the tube c (the tube d is an

air-tube simply). Reinverting the tube a
gives a current in an opposite direction, the

platinum wire from that compartment from
which the mercury flows always being the

zincode of the electrical system. The cur-

rent decreases with the mercury in the upper
chamber as it falls, being a maximum with

greatest head of mercury, and falling to

nothing when all the mercury has dropped through. By any
arrangement maintaining a constant head of mercury a constart

current may be maintained.

Such an apparatus is especially useful in an electrical labo-

ratory where weak currents are required for the adjustment oi

delicate galvanometers, or where the heating effect of currents

of greater intensity and quantity are required to be avoided.

The apparatus can be made in glass and hermetically sealed. A
tube like the above placed on a stand which will allow it tc

revolve in a vertical plane, and fitted with a commutator, can be

made to give a constant current in one direction, and is always

ready to hand.

With a filter funnel the tube of which is drawn out to a fin«

point placed above a vessel containing mercury and acidulated

water (wires being led from the funnel and lower vessel to tht

galvanometer) some interesting results are to be noticed whicl

serve to throw considerable light on the action in electro-capil<

lary apparatus. It will be found that when the mercury breaks

away from the funnel at too great height the mercuria

column becomes discontinuous, the circuit is interrupted, and o:

course no current passes through the galvanometer ; and whet
the funnel is brought so close to the lower vessel as to give onlj

a continuous column, the current is on short circuit and the gal

vanometer needle undeflected. There is a point, consequently,

between these two positions giving a maximum current in th(

outer circuit, and this is easily found experimentally.

P. HlGGS

THE CAPERCAILZIE INNORTHUMBERLANL

A SHORT time back an account appeared in a New
castle paper of the occurrence of the C ipercailzi<

at Lilburn, in the north of Northumberland. Of course

it was also stated that the bird had been shot. Th(
account was " descriptive,'' and the writer evidentl}

thought he was noting a fact worth telling, for he hac
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" reason to believe that this is the first specimen of a

wild Capercailzie which has been shot in Northumberland

in the memory of man."
Probably the writer's glee was somewhat chilled by the

appearance in the same paper of an indignant letter from

the F.arl of Ravensworth, stating that the bird was reared

in his park at Eslington from eggs sent from the High-

lands, in the hope of naturalising the species in our

country ; the bird had strayed from its home.
All naturalists—and especially such as know this noble

bird in its northern home—must hope that Lord Ravens-
worth will not be discouraged by this mishap, nor by
others like it, but that he will persevere in his experiment.

Eslington Park is situated in the valley of the Aln,

near the foot of the Cheviots. Perhaps this is not the

best part of the country in which to rear the birds, as,

although not devoid of timber, the woodland there is

scarcely that most suited to the Capercailzie. Pine woods
on rocky ground are probably the best. Not far from
Eslington, and partly on the Ravensworth estates, there

is a suoerb piece of woodland and crag. Thrunton Crags,

and the adjoining crags of Callaly, are very Httle known
except to those who live near them, for they are out of

the usual tourists' routes. But in all the county we do not
know a district better worth a visit, nor one which so

closely resembles the fir-clad mountain sides of southern
Norway. The rocks are craggy sandstones, whilst those

of Norway are mostly bosses of schists, and there is none
of the water which gives such a charm to Norwegian
scenery, but, in spite of these differences, the other resem-
blances point out this as the Capercailzie's fitting home.
A wide area of high sandstone moorland stretches

through Northumberland, attaining a height of over

1,400 feet at Simonside, near Rothbury, and approaching
1,000 feet in other places. This runs to the west of

Alnwick, and thence north-west to Chillingham and away
towards the Tweed. Another similar district branches
from that of Simonside and spreads over a wide area
around Harbottle, and between the Coquet and the Reed.
Of the first-named range the crags of Thrunton and Callaly

form conspicuous features. Only a small part of this range
is wooded. It is much to be wished, for the sake of the

springs and streams, that plantations were more numerous

;

and for many reasons, artistic and others, we could wish
the same. In such parts of these wild hills as fir planta-

tions occur, the Capercailzie should do well ; and, as
plantations increase, we might hope that the birds would
here find a permanent home. Besides the crags of Thrunton
and Callaly we may note, as districts especially well suited

to them, the fir woods of Harbottle; parts of the Duke of
Northumberland's extensive park at Alnwick ; and the
wild forest-like park at Chillingham, the home of the
far-famed " wild cattle." In years to come, when the plan-
tations increase, SirW. Armstrong's grounds at Cragside,
near Rothbury, will afford the birds a shelter. Here,
amidst a profusion of sub-Alpine plants, the Capercailzie
should be quite at home. W. Topley

NEWTON ON FORCE
IV/rANY EngHsh mathematicians are in the habit not
-'''-»- only of using the word " force " in a certain technical
sense—briefly, as cause of change of motion—but of
regarding all other senses as loose and inaccurate. Of
late years there has been an increasing tendency, largely
due to Sir W. Thomson and Prof. Tait, to return to the
methods of expressing dynamical principles used by
Newton ; so that at the present time his statement of the
laws of motion is adopted to the exclusion oi others
which had usurped its place. This return to Newton has
led to a very prevalent notion that for all the statements
of fundamental dynamical principles current in modern
English mathematical literature, we have his authority,
and in particular for the above-mentioned restriction of
the use of the word " force." As the authority of Newton

seems to me to be here claimed without warrant, and as

Newton's conception of force cannot be without interest,

I propose to examine as briefly as possible what this con-

ception was. In doing so I shall assume that the English

word " force " is the equivalent of Newton's Latin word
vis.

Newton commences the Principia with eight defini-

tions, among which are definitions of the intrinsic force

of matter {vis insita or vis ijtertice), impressed force, and
centripetal force ; he then proceeds to state and explain

the laws of motion. From the chapters on the definitions

and the laws of motion, we are able to infer with much
probability the sense in which the word "force" is used,

To show this it will only be necessary to translate a few

extracts.
" Def. III.

—

The intrinsicfo7'ce of matter \s its power oj

resistance, by which every body, as far as depends on itself,

persists in its state either of rest or of uniform rectilineal

motion."
" Def. IV.

—

An intp'essed force is an action exerted on

a body towards changing its state either of rest or of uni-

form rectilinear motion."
" Def. V.

—

A centripetalforce is one by which bodies are

pulled, pushed, or in any way tend from all parts towards

any point as a centre."
" Just as in cases of impact and rebound bodies are

equipollent whose velocities are reciprocally as theii

intrinsic forces ; so in moving mechanical instruments

agents are equipollent, and mutually support each othei

by their contrary efforts, whose velocities, estimated ir

the direction of the forces, are reciprocally as the forces.'

(Scholium to the Laws of Motion.) In the latter part ol

this quotation the word '' forces " is used in the sense oJ

impressed forces as defined by Def. IV.

One more quotation must be made ; it is from Newton's
comment on Def. III. :

"—but a body exerts this force

\yis i)ierticE\ only while a change is being made in its

state by another force impressed on it."

In the quotation from the Scholium, Newton is con-

sidering two cases in which bodies are to be moved ; in

one the power of resisting the motion arises from the

intrinsic force of the body (or its vis inertics), in the othei

from the impressed force ; in each case he seeks a mea-
sure of the effort required to move the bodies. Newtor
argues that, in the first case, this is to be measured bj

the intrinsic force and velocity conjointly, and in the

second by the impressed force and [virtual] velocity con-

jointly ; implying that, in the first case, to give a body a

certain velocity is equivalent to giving a body of twice

its intrinsic force half that velocity ; and in the second
case—to take an example—that to lift a body vertically

at a certain rate is equivalent to lifting a body of twice

its weight at half the rate.

In this Scholium, in the case both of intrinsic force

and of impressed force, the word " force " indicates some
power of resistance to change of state ; a general powei
due to the intrinsic force, and a special power due to the

impressed force. And throughout it will be found thai

Newton's use of the word in its most general sense indi-

cates a power of resistance, which professed metaphysi
cians are not alone in attributing to matter as essential

to the conception of it. This most general sense of the

word does not prevent Newton using it in any one of its

special senses, and in particular very frequently for im-

pressed force, where no confusion is likely to arise ; but his

language is very far from sanctioning the dictum that this

is the sense and the only sense in which the word " force

'

may be used.

It is painful to reflect that Newton, great as he un-

doubtedly was, does not seem to have been sufficientlj

advanced to doubt whether there is such a thing as force,

nor to have had a proper sense of the heinousness of his

conduct in writing of accelerative force, motive force, and
—worst of all— centrifugal force. P. T. Main



Nov. 2, 1876] NATURE

PRINCIPLES OF TIME-MEASURING
PATHS'^

IV.

APPA-

Balance Springs.

THE earliest watches were constructed, so far as the

escapement and balance were concerned, upon ex-

actly the same plan as the clock from Dover Castle, and
in this condition they must have perpetually remained
(useless as time-measurers), but for the invention of the

balance-spring (sometimes called the pendulum-spring,

on account of the uniformity it imparts) by Dr. Hooke.
This spring bears the same relation to the balance

which gravity does to the pendulum. Everybody, I

presume, knows the form it usually takes in watches
;

and in chronometers it is coiled up around an imagi-

nary cylinder. This spring (as in the case of the pen-

dulum) absorbs the energy of the impulse, and when
the balance has reached the limit of its swing, redelivers

to it all it has received. A watch is regulated by shorten-

ing or lengthening the balance-spring, which makes it

more or less rigid.

Watches and chronometers vary their time to a
much greater extent upon any change of temperature
than clocks do. For instance, if we regulate a chro-

nometer without any compensating arrangement, with

Fig. 19.

a balance-spring of steel, to go right at a temperature

of 32 deg., when we raise the temperature to 100 deg. it will

lose 6 minutes 25 seconds a day, whereas a clock with an

ordinary steel rod pendulum would barely lose 20 seconds

for the same change. This great difference is owing to

the alteration in elasticity of the balance-spring (the effect

really being the same as if, with reference to the pendu-

lum, we could reduce the* force of gravity).

Different materials are in this respect differently

affected. Whereas a chronometer with a spring of steel

will lose 6 minutes 25 seconds a day for 68 deg, rise in

temperature, one with a gold spring would lose 8 minutes

4 seconds ; a palladium spring would lose 2 minutes

31 seconds ; a glass ^ spring would lose 40 seconds. On
account of the large amount of compensation required,

quite a different plan has to be employed to that made
use of in clocks.

Suppose I take two thin strips of brass and steel, and
fasten them rigidly together (the best plan is to pour the

melted brass upon the steel), what will happen when there

is any change of temperature ? Imagine the temperature
to rise, both expand, but the brass more than the steel,

and how it manages this, being rigidly fastened to it, is

* I<ectures by Mr. H. Dent Gardner, at the Loan Collection, South
Kensington. Concluded from vol. xiv. p. 575.

^ The glass spring was the invention of the late Fredk. Dent.

by bending round the steel into a curve, of which ii (the

brass) is upon the outside.

Fig. 19 represents the first form of compensation applied
to watches, C A is our compound bar (the steel, shaded
black, being nearest the spiral), the extremity of which
carries two pins applied to the balance-spring as the ordi-

nary regulator.

When the temperature rises the brass expands and
bends round the steel, shortening the balance-spring, and
thus compensating for its loss of elasticity due to the rise

in temperature. The reverse action takes place when the
temperature falls.

The plan adopted now-a-days is the compensation-
balance (see Fig. 20), The rims, RiR2, are formed of two
strips of brass and steel, the brass being upon the out-

side. When the temperature rises, the brass expands
more, and bends in the rims, carrying the weights w
tOiV^ards the axis of motion a sufficient distance to com-
pensate for the loss of time due to the loss of the spring's

elasticity.

As you see, the action of the compensation may be
readily increased by shifting the weights, nearer to the

ends of the rims.

Where a chronometer is exposed to very wide ranges of

temperature, there is another error (called the secondary

Fig. 20.

error) introduced. If, for example, we take a chronometer

with such a balance as just described, and so adjust the

compensation-weights that it shall go right at atemperature

of 66 deg, and 32 deg., we shall find that when we expose

the chronometer to a temperature of 100 deg. it will lose

about four seconds a day ; and we cannot correct it, for

if we advance the compensation-weights along the rims

to increase their action in the heat, we shall also increase

it in the cold, and then the chronometer will lose in that

direction. The best we could do would be so to adjust

the weights as to make the chronometer lose two seconds

a day in the heat, and two seconds a day in the cold.

The cause of this error is that the time of the swing of

a balance depends not directly upon the distance of its

weights from the axis of motion, but upon the square of

that distance ; and it therefore requires a greater amount

of motion inwards to produce the same effect as any given

motion outwards.

The following is one of the plans adopted for the cor-

rection of this error (see Fig, 21) :

—

F B is a flat bar composed of brass and steel fastened

together, the brass being beneath, ll are two loops

also formed of brass and steel, the brass being inside.

The compensation weights, \v w, are mounted upon
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two rods, RR, fastened upright upon the extremrties of the

loops.

When the temperature rises, the flat bar bends upwards,

and tilts in the loops and the weights at their extremities.

But at the same time the loops open a little, and as they

are pointed towards the axis of motion, A A, advance the

compensation weights a little further in upon their own
account. Thus the action of the main bar is increased

in the heat. In the cold, the main bar bends downwards,
and tilts out the weights, but in this case the loops close,

and as they are now pointed away from the axis of

motion, by doing so, drzn^ back the weights a little. Thus
the action of the balance is reduced in the cold. The
secondary error is in this manner corrected.

Balance-springs have this very important property, that

you are able to isochronise them, that is, so adjust them
that the balance shall perform long and short arcs of

vibration in the same time. The rule for doing this is

simple, though exceedingly difficult of execution upon
account of the minuteness of the operation ; if the chro-

nometer gains in the short vibrations, you shorten the

spring, and if it gains in the long vibrations, you lengthen

it. The best plan is to leave it gaining a trifle in the

short vibrations, for the reason I pointed out to you when
discussing the circular error in pendulums. A chrono-
meter gaining 3 or 4 seconds a day in the short vibrations

•will also be compensated against changes in atmospheric
pressure.

The best watches are always timed in positions. There
is of course much more friction when the pivots are roll-

ing upon their sides than when turning upon their ends
;

gaining in the short vibrations tends to correct variation
due to this. In general, timing in positions is a work
of the very greatest difficulty, and perfect accuracy can
only be obtained when the balance-spring weight of the
balance and mainspring are in exact adjustment.
A very curious property sometimes exhibited by chro-

nomoters is to gain upon their rates, that is to say, if the
average daily rate of the chronometer were during the
•first month i second a day fast, during the second it

would be i^ seconds, and during the third month 2
seconds.

This arises from the balance-spring having been left at
too high a temper after hardening. On the other hand,
if the temper were left too low the chronometer would
lose upon its rate. Glass springs exhibit the tendency to
gain upon their rates to a lemaikable degree.

Watch Escapements.

It would never do to have watch balances vibrating so
small an arc as clock pendulums ; the least we can do with
is 200°, that is, 100 times as much. If you will remember
the various clock escapements described, you will see
that not one of them is suitable to fulfil such conditions,
and something quite different had to be devised.
The form most generally employed is Mudge's detached

lever, which is more m favour to-day than it ever was.
P P are the pallets (see Fig. 22) mounted along with a
lever, L L, upon a spindle, s. During the greater part of

the swing of the balance, the lever and pallets are lying
against either of the banking pins,B B. There is a notch,
N, in the lever and a pin, i, to correspond upon the
disc, R, which moves around along with the balance in

the direction shown by the arrow. By-and-by the pin
upon the disc will catch the notch in the lever and
unlock the escape-wheel, a tooth of which is now being
held against the dead face, D, of the pallet ; the tooth will

immediately slide along the slknt, and deliver its im-
pulse, which will be transmitted to the balance through
the connection of the pin and disc R. The lever whilst

resting against either of the banking pins is held in posi-

tion by a little " draw " upon the dead faces of the pallets,

that is, they are slanted back^so that the pressure of

the wheel teeth thrusts them away from it. There is

also a safety disc, O, underneath the unlocking one, and a

safety tongue in the lever, which, in the event of the watch
getting a shake prevents its falling over to the opposite
side of the balance-spindle to that where the unlocking
pin is then situated.

People are continually " improving " this escapement,
generally by making some slight alteration in the pins,

but the broad principle and details always remain the
same, as I have described them to you.

Another form of escapement very much used in foreign

watches is the horizontal, invented by the same Graham

already referred to ; but as it does not possess qualifica-

tions for accurate time measurement, I shall not describe it.

Our last escapement is that universally employed in chro-
nometers (see Fig. 23) ; its original conception is apparently
due to Arnold, though it was modified and greatly improved
by Earnshaw. s S is the escape-wheel, which is now being
held by the detent, D. R^ R2 are two discs, the smaller
being situated in the plane of the detent, and the larger

in the plane of the escape-wheel ; both of them move
upon the same spindle with the balance. The balance is

now turning in the direction of the arrow; by-and-by the
finger, Pg, upon the smaller roller will come round and lift

away the detent, and the wheel will be free. The tooth,

T, will then drop upon the impulse pallet, P^, and deliver

impulse to the balance. Meanwhile, the finger, Pj, gets

clear of the detent, which it allows to fall just in time to

receive the succeeding tooth of the escape-wheel.
The balance now passes on to the limit of its excursion,

and returns ; but in returning the finger does not interfere

with the detent for the detent, D, is actually too short to

reach it. Just now the finger really unlocked the detent by
means of the little spring, yy, which is fastened some dis-

tance down the detent, the little spring being supported
by the horn or extremity of the detent ; but when tfce

finger returns, it merely lifts out the spring, as there is

upon this side no horn or extremity to support it.
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JB To those acquainted with the difficulties in the way of
communicating a uniform impulse to the pendulum
through the medium of a train of wheel-work, it has,
always been a favourite idea directly to maintain the
swing of the pendulum by means of an electric current,
but, unfortunately, the thing has not hitherto proved
feasible ; apparently it must be taken for granted that
the action of an electric current cannot be constantly
maintained.
But although electricity is of little service for keeping

clocks going, it has been very successfully employed in

controlling them. It is, of course, very much more econo-
mical to have inferior clocks than good ones, and what is

done in this case is to use one good clock for the purpose
of controlling a quantity of bad ones. The nature of the
apparatus is in general this : our first good clock and all

the others are placed in the circuit of a galvanic battery,
and what our first good clock does is to close the circuit

and transmit a current at every beat of its pendulum.
The passage of an electric current around a coil of copper
wire (as you no doubt know) converts it for so long as it

passes into a magnet, and this current so transmitted by
the clock is employed for such a purpose, and the magnets
so formed are constructed to operate upon the pendulums
of the controlled clocks and accelerate them if they are

I I

Fig 2^j

lagging, or resist them if tjey should be moving too
quickly.

Electricity is also employed for the purpose of cor-
recting the time of a clock, say once a day. In this case
the clock which is to be corrected is kept at a slight gain-
ing rate. Upon the axis of its escape-wheel is a little

finger which revolves with it. At a few seconds before,
say I o'clock, the controlling clock, by the transmission of
a current, brings down an arm in front of the finger and
stops the controlled clock for just so many seconds as it

is in advance of the controlling clock ; at i o'clock the
arm is raised again, and the controlled and controlling
clock start off approximately together.
Such a controlling clock as is used to transmit a cur-

rent, say once a day, is also employed for the purpose of
dropping time-balls and discharging guns. The time-
ball itself is generally composed of wicker-work covered
with canvas, and is wound up by hand to its position a few
minutes before the transmission of the current, and held
by a hook or detent. Upon the arrival of the current the
detent (by what arrangement it is unnecessary to describe)
is withdrawn, and the time-ball falls.

To discharge a time-gun, the current usually passes
through a very fine platmum wire, which it makes red-
hot. Both with time-balls and guns, and wherever it has
heavy work to perform, the current from the clock is

employed to close another and much more power-

ful circuit, the latter being that which operates upon the
mechanism.

Instruments employed for the purpose of registering
the passage of short intervals of time are called chrono-
graphs. These in the main consist of a cylinder covered
around with paper revolving at a uniform rate. The
rotation of those employed in observatories is generally
controlled by what is called a conical pendulum, that is, a
pendulum swinging round in the surface of a cone. Such
pendulums are much more sensitive to any slight change in
the pressureof the clock-train than ordinary oscillating pen-
dulums, and require to be controlled by special apparatus.
The pendulum used at Greenwich is so contrived, that
when it endeavours to move faster (in doing so, of course
swinging out further) it dips little spades into an annular
trough of glycerine, and its velocity by this means is

checked.
The operation of the apparatus is the following :—

A

pin upon the pendulum of the normal sidereal clock
presses two weak springs together at every vibration, and
so transmits a current. This current, by making an
electro-magnet, brings down a striker upon the paper of
the revolving cylinder. By an arrangement similar to a
screw-cutting lathe, the frame carrying this striker just
as the cylinder rotates, travels alongside of it, and the
clock-beats are consequently indicated upon the cylinder
in the form of a spiral of successive pricks. The mecha-
nism attached to the clock is arranged so as to pass no
current at the termination of each minute (the sixtieth

second), and consequently a blank is left upon the cylin-
der, by which anybody can tell when the minute hap-
pened. Upon the same frame alongside the first striker
is a second, which can be brought down by the observer
at anyone of the instruments, by touching a button at his
side. His observation is consequently registered upon
the barrel alongside the clock-beat, and you have no diffi-

culty in determining its precise time of occurrence to the
tenth or one-hundredth of a second.

Similar instruments are employed for determining the
velocity of projectiles, but in these the cylinder travels

at a much higher velocity, and other means of controlling
it are made use of.

THE ARCTIC EXPEDITION
T T will of course be some time ere all the results ob-
-* tained by the Expedition which has just returned
from its year's sojourn on the edge of the ice-blocked
Polar Sea can be presented to the public. Enough, how-
ever, is known to lead us to believe that abundant addi-
tions of the highest importance to our knowledge of the
physics and natural history of the Arctic Regions have
been made ; and meantime we are able to exhibit in a
map the main additions which have been made to Arctic
geography.
The Alert and Discovery^ under Captains Nares and

Stephenson, left England in May, 1875. Godhavn was
left on July 15, and all seems to have gone well till July
30, when, after leaving Port Foulke, the ice was met off

Cape Sabine, 78° 41' N., from which point the ships had
a constant struggle with the pack to the north end of
Robeson Channel. So close was the ice that on every
occasion the water channel by which the ships advanced
very soon closed behind them, rendering it as difficult to

return as to proceed north. On August 25, after many
hairbreadth escapes, a well-sheltered harbour was reached
on the west side of Hall's Basin, north of Lady Franklin
Sound, in lat. 81° 44' N. Here the Discovery was se-

cured for the winter, a few miles north of Polaris Bay,
which was in sight on the opposite side of the channel.
The Alert, pushing onward, rounded the north-east

point of " Grant Land," but instead of finding a con-
tinuous coast-line leading 100 miles further towards the
north, as everyone had expected, found herself on the
border of what was evidently a very extensive sea, with



12 NATURE [Nov. 2, 1876

y^--.>



^OV. 2^ 1876] NATURE 13

npcnetrable ice on every side. No harbour being ob-

linable, the ship was secured as far north as possible,

iside a sheltering barrier of grounded ice, close to the

nd, and there she passed the winter ; during her stay of

even months no navigable channel of water permitting
irther advance to the northward ever presented itself.

/e believe that had an accident not happened to the
lew of the Alert she would have endeavoured to push
ill further north; but the current round the corner of

le land was so great she could not make headway. It

fortunate that the accident happened, for had
Kone much further she would probably have got

mmed in the frightful ice-masses that it would have
impossible to get her out again. In lieu of finding

, ' open Polar sea," the ice was of most unusual age
nd thickness, resembling in a marked degree, both in

) -arance and formation, low floating icebergs rather

ordinary salt-water ice. It has now been termed
"Sea of Ancient Ice"— the Palaeocrystic Sea

j

ui a stranded mass of ice broken away from an
c tloe has been named a floe-berg. Whereas ordinary

- usually from 2 feet to 10 feet in thickness, that in

1 'olar Sea, in consequence of having so few outlets

, hich to escape to the southward in any appreciable
it'ty, gradually increases in age and thickness until it

casures from 80 feet to 120 feet, floating with its surface

. th.e lowest part 15 feet above the water-line. In some
Iiccs the ice is spoken of as reaching a thickness of from
iO to 200 feet, and the general impression among the

licers of the expedition seems to have been that the ice

f this " Palffocrystic Sea " is the accumulation of many
J us, if not of centuries, that the sea is never free of it

!il never open, and that piogress to the Pole through it

r over it is impossible with our present resources. It is

tcresting to note that the Aurora Borealis was not dis-

nct in these latitudes, the latitude being supposed to be
>T high ; this is consistent with the observations of the

'o/aris expedition. Dr. Bessels rarely finding the colours

riliiant enough to give a spectrum.
When it was seen that further advance with the ships

as impossible, all the energies of officers and men
ere directed to sledge- work. Sledge -parties were
nt out northward, eastward, and westward, depots
wing been established at intervals in the two former
icctions last autumn ready for the parties to be sent

It during the spring of this year.

Although the two ships were only seventy miles from
ich other, it was impossible for any communication to pass
tween them till last March, whtn a party from the Alert
icceeded in reaching the Discovery and relieving those

1 board the latter of any doubt as to the fate of their

Hows. Otving to the high latitude of both ships the

inter was unusually long and dark, the sun having been
sent 142 days, and the cold was more intense than had
'er been experienced by any previous expedition. All

le old and a few new expedients were resoited to to

lieve the unimaginable monotony of such a position,

id apparently with great success. The lowest tempera-
re observed was 104"^ below freezing, Fahr., at least
)° below the minimum observed by the Polaris expedi-

3n, and the mean temperature for thirteen consecutive

lys was 91° of frost ; the mercury was frozen forty-seven
lys during the winter.

As soon as the sun appeared in the spring of this year
;tive preparations were made for sledge-exploratton, and
f the beginning of April each ship was left with only

If-a-dozen officers and men whose duties kept them on
lard. After that date sledges were continually arriving

id departing, carrying forward provisions to be placed
depot, ready for the return of the advanced parties.

Capt. Stephenson, besides looking after his own divi-

on, visited the Alert, and also made t>vo trips across
all's Basin to Greenland, and Capt. Nares started off

se the rest, with Capt. Feilden, naturalist to the Expedi-

tion, immediately all the provision depots were complete
along the line of route, and the safety of the travellers

insured. When at Polaris Bay Capt. Stephenson hoisted
the American ensign and fired a salute as a brass tablet,

which he and Capt. Nares had prepared in England, was
fixed on Hall's grave. The plate bore the following
inscription :—" Sacred to the memory of Captain C. F.
Hall, of the US. ship Polaris, who sacrificed his life in
the advancement of science on November 8, 1871. This
tablet has been erected by the British Polar Expedition
of 1875, who, following in his footsteps, have profited by
his experience."

A party, headed by Commander Markham and Lieut.
Parr, made a most gallant and determined attempt to push
northwards by means of sledges. They were absent 72 days
from the ship ; and on May 12 succeeded in planting the
British flag in lat. 83'' 20' 26" N., within about 400 miles
of the Pole. From this position there was no appearanre
of land to the northward, but, curiously enough, the depth
of water was found to be only 70 fathoms. Owing to the
extraordinary nature of the pressed-up ice, a roadway had
to be formed by pickaxes for nearly half the distance
travelled before any advance could be safely made, even
with light loads ; this rendered it always necessary to
drag the sledge loads forward by instalments, and there-
fore to journey over the same road several times. The
advance was consequently very slow, and only averaged
about \\ mile daily—in fact, much the same rate attained
by Sir Edward Parry in his somewhat similar attempt
during the summer of 1827. Although the distance made
good was only seventy-three miles from the ship, 276
miles were travelled over to accomplish it. It is quite
impossible for any body of men ever to excel the praise-
worthy perseverance displayed by this gallant party in

their arduous struggle over the roughest and most mono-
tonous road imagmable. Their journey, considering the
ever-recurring difficulties, has eclipsed all former ones.

The result of their severe labour is held to prove the
impracticability of travelling over the Polar Sea to
any great distance from land, and also that Baron von
Wrangell was perfectly correct in his expressed opinion
that before the North Pole can be reached it is first

necessary to discover a continuous coast line leading
towards it.

In addition to the despatch of the northern travellers,

the coast line to the westward of the Alert's position was
traced for a distance of 220 miles by a party under the
command of Lieut. Aldrich ; the extreme position reached
was in lat. 82° 10' N., long. 86° 30' W., the coast line

being continuous from the Alert's winter quarters. The
most northern land. Cape Columbia, is in lat. 83° 7' N.,
long. 70° 30' W. The coast of Greenland was explored
by travelling parties from the Discovery, under the com-
mand of Lieutenants Beaumont and Rawson ; they suc-

ceeded in reaching a position in lat. 82° 18' N., long.
50° 40' W., seventy miles north-east of Repulse Harbour.
The land extended as far as lat. 82° 54' N., long. 48° 33' W.,
but very misty weather prevented its character being
determined with exactness. The coast is much cut up
into fjords and land was seen to the north east, pro-

bably reaching to 83°. Lieut. Archer, with a party
from the Discovery, explored Lady Franklin Sound,
proving that it terminates at a distance of sixty-five miles
from the mouth, with loity mountains and glacier-filled

valleys to tne westward. Lieut. Fuliordand Dr. Coppinger
explored Petermann Fjord, finding it blocked up with a
low glacier, which extends across from shore to shore.

With the exception ot Hayes Sound the coast line of
Smith Sound has now been explored from north to south.

President Land, marked in recent maps in about 84° N.,

is proved to have no existence, though Lieut. Aldrich,

when engaged in pioneering the way for the main P'<rty,

which was led by Commander Markham, advanced three
miles beyond Sir Edward Parry's most northern position,
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and, from a mountain 2,000 feet high, sighted land

towards the west-north-west, extending to lat. 83° 7'.

Ancient Es^^imo remains were traced on the west side

of Smith Sound up to lat. 81° 52' N, From that position

the wanderers had evidently crossed the channel at its

narrowest part to Greenland. The most diligent search

was made further north, but no trace of them discovered.

Six musk oxen were shot at thQAlerfs winter quarters,

and three half way between her position and that of the

Discovery, while hfty-four were shot near Discovery Bay.

The ermine was seen, and owls were found on the Green-

land shore opposite the Discovery's quarters, the young
ones on their appearance being mostly devoured by wolves.

The remaining items in the Alert's game list at her

northern station show seven hares and ninety birds of

different kinds, the latter shot only in July. The birds

certainly do not migrate beyond Cape Joseph Henry, lat.

82° 50' N. Very few besides those accounted for by the

sportsmen passed the Alert. Very few seals were seen

north of Cape Union, and no bears, dovekies, or looms,

it is stated, ever reach the Polar Sea. Water animals

were notably absent, and it is surmised that those that do
visit the Arctic Sea come from the south. Among other

birds visiting the country, but not advancing beyond the

point mentioned, are the knots. Although no nests or

eggs were found, the young in all stages of growth were
obtained. Amongst the flora described by the parties

from the Alert, were the saxifrage, sorrel, and dwarf oak,

and late in the summer a few poppies were met with.

In the neighbourhood of the Discovery's winter quar-

ters a seam of coal of good quality and readily worked,

was discovered by Mr. Hart, naturalist ; but, unfortu-

nately, not before the present summer, otherwise it might
have been of service during the winter, when the allow-

ance of that article on board was necessarily kept as low

as possible. Capt. Feilden obtained some fine fossil

corals at the extreme northern hills. Very large collec-

tions of natural history subjects have been made by the

naturalists, assisted by one and all of the officers and
crew. The dredge and trawl were used on several occa-

sions with great success. The observations on the physics

and meteorology of the Arctic Regions aie likely to prove

of the greatest value when published. It will be remem-
bered that during the stay of the Polaris in the north, the

prevailing wind was from the north-east ; during the pre-

sent expedition scarcely any easterly wind was noticed at

all, the prevailing wind, like the prevailing current, coming
from the west.

All the Polaris's cairns were visited. At the boat

depot in Newman's Bay a box chronometer by Negus,
New York, was found to be in perfect order after an ex-

posure of four winters ; it has since been keeping excel-

lent time on board of the Discovery. Some wheat sent

out in the Polaris in order to ascertain whether it would
deteriorate when exposed to extreme cold, has been grown
successfully under a glass shade by Dr. Belgrave Ninnis.

A magnificent series of photographs has been brought

home, a selection of which will no doubt be published,

and afford some idea of the strange scenery to be seen in

these inhospitable regions.

Such is a brief summary of the results obtained by this

latest Arctic expedition, but at what expense of hard
work and suffering it is difficult for those who read the

narrative to realise. The labour which had to be under-
gone would have been trying enough to perfectly healthy

men, but unfortunately the dreaded scourge of Arctic

explorers, scurvy, broke out among them. No expe-

dition could have been better provisioned, but in spite of

every precaution all the sleage parties suffered most
severely. Notwithstanding this, every one worked deter-

minedly and cheerfully. Only three seamen, however,
died of scurvy, and only one death was the result of frost-

bite, that of Niels Christian Petersen, the interpreter of
the expedition.

The ice in the Polar Sea remained firm until Ji

20, when there was a movement, increasing with ea

tide. On the 31st the Alert succeeded in leaving 1

winter quarters, and, after many struggles with the ii

joined company with the Discovery on August 12. La
Franklin Bay remained closed until the 20th, when,
chance occurring, both ships were pushed into the i

and succeeded in crossing. After this date the same ki

of battle and slow progress took place daily between t

ships and the ice, as during the passage north every in

gained being of importance as the ice closed in the re

As the season advanced, or rather slipped away, ma
were the fluctuations in the social barometers as hoj

and fears rose and fell, for it was not until September
the very last of the season, that the mouth of Ha]
Sound was crossed, and the expedition again rejoiced
" open water."

The Alert reached Valentia on the 27th ult., and bi

ships arrived at Queenstown on the 29th. On Monc
they left for Portsmouth, where they arrived on Wedn
day morning. "It goes without saying" that eve

where officers and men have had the heartiest welcor

though no heartier than they deserve.

OUR ASTRONOMICAL COLUMN
II DoRADUS.—This star, which was called a fifth magnit

by Lacaille at the end of 1 751, and a sixth by Brisbane,

observed by Moesta from February, i860, to January, 1861

8'9m. or 9m. only. Perhaps one of our southern readers ^

put upon record the actual magnitude of this star, the perioc

which, as Moesta remarked, would appear to be one of c

siderable length. Position for 1877 'O in R.A. 5h. 5m. 5

N.P.D., 151^58'.

Southern Double-Stars.—(i) a Centauri.—Measures

the angle of position and distance of this star, taken in

course of the ensuing year or two, will materially contril

towards defining within narrow limits the elements of the or

Even in Powell's last orbit, which was founded upon measi

to January, 1870, the peri-astron passage (i874'2) is certa

too early, though each successive calculation of elements f]

Jacob's first has assigned a later date ; it^probably occurrec

1875.

{2) J> Eridani also deserves close attention from the astrom

in the other hemisphere. There must be a great change

angle since the epoch of the last-pubhshed measures,

position (i877*o) is in R.A. ih. 35m. 7s., N.P.D. 146° 49'.

The Intra-Mercurial Planet Question.—If in

general formula obtained by M. Leverrier, and given in

week's Nature, we put k = — i, the solution, which gives

the sidereal period as referred to the node 27 '964 days semi-

major o'iSo, and synodical period 30'282 days, accords \

Stark's observation on October 9, 1819, one of the most defi

upon record, besides representing, as well as the solution 1

k ~ o, the five data upon which M. Leverrier has reliec

deducing the formula. In this case we have

—

V - 285076 + 12° •873724/- io°-8 cos V.

Stark's observation was published in his
'

' Meteorologisc

Jahrbuch," 1820. Under date, October 9, 1819, he says

"At the same time there appeared, at a distance of 12'

from the southern limb of the sun, and 4' 58" from the eas

limb, a black, well-defined nuclear spot, which was perfe

round and of the size of Mercury. At 4h. 37m. this nuc

spot was no longer present, and I found also later on the 9th

well as on the 12th, when the sun next came out, no trace of

spot." The observation was probably made about noor

Augsburg, which was one of Stark's usual hours for examii

the sun's disk—corresponding to October 8, at 23h. i6m. Gn
wich time. For this time the above formula gives v = it
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id the earth's heliocentric longitude being I5°'3, the inferior

injunction of the assumed intra- Mercurial body with the sun

rould have occurred on the morning of Stark's observation.

The Fourth Comet of 1857.—The best determined period

revolution of a comet, exceeding in length the period of the

*Comet which appears to be associated with the August stream

of meteors, is that of the fourth comet of 1857, discovered by
Prof. C. H. F. Peters at Albany, U.S., on July 18, by Dien,

at Paris, on the 27th, and by Habicht at Gotha, and Donati at

Florence on the 30th of the same month. It was observed with

the great refractor at the observatory of Harvard College till

October 21. These dates include an interval of from about one

month before to two months after the perihelion passage, or an

arc on the orbit of 145°. A very complete discussion of the

observations was made by Dr. Axel Moller, whose masterly

investigations relating to the motitn of Faye's comet have led

to such accurate prediction of its apparent track in the heavens

at recent returns ; the period he assigns is 2347 years. A
similarly rigorous calculation led Dr. Hans Lind to a revolution

of 243-05 years, and there are ellipses of nearly the same length

of period by other computers.

If we examine the path of this comet through the planetary

system we soon discover that it passes near to the orbit of Venus.

Employing the elements of Axel Moller, a strict calculation

shows that in heliocentric ecliptical longitude 24° 54', the dis-

tance between the two orbits is less than 0*023 of the earth's

mean distance from the sun. I: may therefore be reasonably

concluded that it is to an actual near approach of the comet to

Venus about this point that the present form of orbit is due.

The comet's perihelion distance is 0747, the aphelion distance

75 -SS-

BIOLOGICAL NOTES
Pock-Lymph.—The efficacy ofpock-lymph has been attributed

by several observers to the presence of small organisms of the

nature of Micococcus. M. Hiller has recently studied this subject

(Ccntralblatt fur d. Med. Wiss. ), and from 6,840 separate inocula-

tions, he finds that the degree of activity of the lymph and the

proportion of micrococci present do not correspond ; on the

one hand, the development of the organisms was often at its

greatest when the action of the lymph was falling off, and on the

other, lymph was often active, though no bacteria were per-

ceptible in it. Fresh diluted lymph having been put in vertical

tubes in a freezing mixture, and slowly thawed after freezing, the

upper half gave on inoculation, 41-4 per cent, positive results,

the lower half, 63-8 per cent. It appears from this that the

poison is associated with the solid? constituents more than with
the liquid. Boiled lymph was, without exception, inoperative.

The addition of i to 4I per cent, carbolic acid merely weakened
the contagiousness of pock-lymph, while addition of glycerine

left it unaltered. Strong dilutions weakened the action, while

condensations exalted it ; with evaporation, the percentage of

favourable cases was increased about a half. In coagulated parts

produced in the lymph, the active element was present in great

quantity. Perfectly dried lymph is [also active in high degree ;

hence we may infer that the communication of pox may occur
by means of the crust and scurf of pustules which are rubbed
off and float in the air. Inoculation with the blood of persons
that were successfully inoculated proved inoperative ; so also

were the fresh contents of the bladders, seven days after inocu-

lation. It is inferred that the cow-pox ferment is not contained
in the blood, or not in the active state ; and that very probably,
also, the blood is not itself the seat of fermentation and repro-

duction of the poison.

Algoid Swarm-Spores.—If vessels of water containing alg£e

are placed in a room where they are lighted only on one

side, swarm-spores are generally found to collect at the

side turned towards the window, more rarely on the oppo-

site side. If they are present in considerable number, they

often become arranged in peculiar cloudy forms ; network,

rays, tree-like branched figures, &c. The phenomenon has

been frequently studied, and has been always regarded as an
action of light, causing the living swarm-spores to move towards

it or withdraw from it. After a long investigation of the pheno-

mena, M. Sachs has come to a different conclusion. He con-

siders that these groupings of zoospores are not phenomena of

life, inasmuch as quite a similar process is found to occur with

emulsions of oil in alcohol diluted with water ; also that the light

either does not at all participate in the action, or does so only

indirectly, for all the phenomena may be reproduced in dark-

ness. The accumulation of spores and the cloud-like figures are

rather due to currents produced by differences of temperature in

the water. M. Sachs's experiments are described in Flora,

1876, No. 16.

Diseases Germinated in Hospitals. -Several observers

have remarked on the presence of globules of pus and micro-

scopic algse in the air and on the walls of hospitals. Some
interesting facts of this order have recently been communi-

cated to the French Societe de Biologic, by M. Nepveu of

the laboratory of La Pitic. A square metre of the wall of a

surgery-ward, having been washed, after two years without

washing, the liquid pressed from the sponge (about 30 gr. ) was

examined immediately after. It was Somewhat dark throughout

and contained micrococcus in very great quantity (fifty to sixty in

the field of the microscope), some micro-bacteria, a small number
of epithelial cells, a few globules of pus, some red globules,

and lastly a few irregular dark masses and ovoid bodies of

unknown nature. The experiment was made with all necessary

precautions ; the sponge employed was new, and carefully

washed in water that was newly distilled. Facts like those

referred to make it easy to comprehend how the germs of a large

number of diseases occur in the air of hospitals, and how the

latter may readily become centres of infection. The same con-

ditions, though in less degree, may sometimes be met with in

private life.

Marine Mosses.—M, Gisard lately showed to an audience at

the Congress of learned societies at the Sorbonne, specimens of

marine mosses growing on a madrepore placed in an aquarium,

since January, 1872. They produce every year, in spring, phe-

nomena of fructification, consisting of urns of a superb nacreous

colour, growing at the ends of beautiful green filaments, then be-

coming detached and rising to the surface of the water. He cited

the following fact as showingthevitality of certain marine plants.

On May 13, 1875, a parcel of alga; which had been taken from

an aquarium and dried several months in the sun, was placed in

sea-water, and developed a magnificent green plant of ribbon

form. In February and March, 1876, there were formed on the

border of the ribbon sparse filaments carrying rounded urns of

variegated colour, which became detached, and rose to the sur-

face, giving rise to green plants.

Notes from St. Petersburg.—At the last meeting, Oc-

tober 18, of the Zoological Section of the St. Petersburg Society

of Naturalists, Prof. Wagner gave some information as to his

recent researches made in the Solovetsky Bay of the White Sea.

The special aim of them was to throw some light on the causes

which determine the use in certain organisms, as for instance the

hydroids, of two different modes of reproduction, sometimes by
gemmation, and sometimes with the help of special organs.

Without coming to any decided conclusions (the researches

having to be continued) M. Wagner pointed out, as one possible

cause of this difference, the influence of different nutrition which

generally so greatly influences the reproductive functions. M.
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Cherniaffsky, who has been many years engaged in the study of

the fauna of the Black Sea, and now studies especially the in.

fluence of the media on organic forms, reported upon his nume-

rous collections of animals from various depths, and traced in

them the slow variations which animals of the same species

undergo at different depths, and the appearance of new species

with the increase of depth ; the labours of M. Cherniaffsky

promise to be of great interest when published in full.

Colours of Animals.—At the last meeting of the St.

Petersburg Entomologists' Society, October 16, M. Porchin-

sky reported upon some results on the exploration of a scientific

party engaged last summer upon the exploration of the Caucasus.

The southern limit of the region explored was the Steppe of

Erivan, a plain covered with sand, with some patches of vari-

ously coloured clays appearing in the low hills. A remarkable

feature of the animal inhabitants of the Steppe, insects and

reptiles, and especially of the lizards, is the most perfect coinci-

dence of their colouring with the colouring of the Steppe. The
same thing was observed also in the Steppe of Elizabethpol.

Interesting collections of the fauna made by the party were

produced at the meeting.

NOTES
Dr. Carl Jelinek, the eminent and accomplished meteo-

rologist, died at Vienna on October 19, after a protracted

illness.

The death is announced, on the i6th ult., of Dr. von

Waltershausen, Professsor of Mineralogy and Geology at

Gbttingen, where he was born in 1809. While young he tra-

velled much, especially in Sicily and Iceland, making large

mineralogical collections, which he presented to the university.

He is specially known for his researches in connection with

volcanic phenomena. During his later years he was engaged in

a large work on the topography and orography of Etna.

Prof. H. J. S. Smith's valedictory address to the London
Mathematical Society, on the 9th inst., will touch upon various

points affecting the present state and prospects of pure mathe-

matics.

The popular German poet and mineralogist. Prof von
Kobell, has just celebrated, in Munich, the fiftieth anniversary

of the day on which he was appointed extraordinary professor

of mineralogy in that city.

Dr. Rontgen has been appointed extraordinary Professor of

Physics in Strasburg University.

Dr. Carpenter, F.R.S., Secretary to the Gilchrist trust, has,

for the special benefit of the Primary Teachers of the Metro-

polis, arranged for a course of lectures to be given by Dr.

Richardson, F.R.S., at St. Thomas Charterhouse Schools, on
Human Physiology, and its application to daily life. The course

will be opened on Friday, November 3, by Dr. Carpenter,

delivering an address on a Sound Mind in a Sound Body.

William Clarke Miller, B.A. Lond., vice-principal of

Huddersfield College, has been elected Registrar of the General
Medical Council of Education in the place of Dr. Erasmus
Hawkins, resigned. The new Registrar has been long known
as an able mathematician.

It is stated by the Medical Press and Circular that the Gold-
smith's Company has voted a sum of 1,000/. to the Chemical
Society to aid in the formation of the fund to be devoted to the

promotion of original research in the science of chemistry.

M. Waddington, the mtelHgent Minister of Public Instruc-

tion in France, has come to a most liberal decision on behalf of

the Paris Observatory. According to the standing financial rules

used in France, no adjudicator of works executed in the public

interest is entitled to be paid except when his task has been

completed and received. As an exception, M. Leverrier is

authorised to pay in advance to the opticians and philosophical

instrument makers a sum amounting to one-third of the total

value.

The Bischofsheim transit instrument, which has been so long

delayed by the red-tapeism of the Finance Department, is almost

finished, and observations will very shortly be inaugurated in the

new pavillion which has been built on an improved scheme for

its reception.

M. Feil, the glass-worker of Paris, has just finished the cast-

ing of the crown-glass lens for the great Vienna refractor. The
diameter is 28 inches and the weight 112 pounds. It will be

sent immediately to Mr. Howard Grubb, of Dublin, who already

possesses the flint lens.

The course of lectures at the Sorbonne for candidates for the

licence and pupils of the Normal Schools was opened a few days

since. In former years the lecturers were confined to merely

elementary subjects relating to mechanics, classics, astronomy,

differential and integral calculus. But this year M. Bonnet lec-

tures on the recent discoveries in high geometry, and M. Puiseux

on a subject which has been largely discussed by men of science

in England, the figure that the earth must have taken wing to

its fluidity.

With exception of the schools of Paris, which rank among
the first in the world, most of the faculties of sciences and lettres

in France (says M. Grad in La Nattire) have only five pro-

fessors. Now there were a hundred and thirty-five at the

University of Berlin, seventy at the University of Konigsberg,

against three hundred and forty-eight in all the faculties of the

fifteen academical divisions of France in 1870. The faculty of

sciences and that of lettres of Strasburg, more favoured than

others, had then thirteen professors, against thirty-six in the

faculty of philosophy and sciences of the present University.

The University at present has a total of eighty professors distri-

buted among the five faculties of theology, law, medicine, {)hilo-

sophy, and natural and mathematical sciences. This year

Prussia devotes to the maintenance of its nine universities

6,577,397 marks, of which 4,820,841 marks are furnished from
the State Treasury. With regard to population, the expenditure

per head of inhabitants is 070 fr. in Alsace-Lorraine, o'i2 fr,

in France, 0*33 fr. in Prussia.

A committee appointed by the Russian Government at the

St. Petersburg Medical Academy to investigate various proposed

antiseptics and disinfectants, have arrived at the following con-

clusions :— I. Carbolic acid is the most efficient means against

the development of ammoniacal gas, putrescence, and develop-

ment of lower organisms in organic matter under decoaiposition,

and it is therefore the best antiseptic, 2. Vitriol, salts of zinc,

and charcoal, are the best nieans for deodorising matter under

putrefaction. 3. The powders of Prof. Kittary, besides the pro-

perties they share in common with other carbolic disinfectants,

deserve attention because of the isolated state of phenol in them
and their contents of quick-lime, which absorbs moisture— the

principal condition of each kind of putrefaction—as also some
part of the gases. 6. Chloride of lime and permanganate of pot-

ash quickly destroys the lower organisms in putrid liquids. 7.

The disinfectants certainly retard the putrid processes in organic

bodies, but their influence is only temporary, as a means of puri-

fying air in dwellings their influence is very small if not totally

nil, because of the very small degree of concentration of their

ingredients that can be used without injuring the health of in-

habitants . 9. For uninhabited buildings the best disinfectants

are nitrous acid and chlorine.
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Refirring to our recent correspondence on "Antedated

Books," a correspondent calls attention to another evil practice

that has of late years crept into the publishing trade, namely,

that of publishing books without any date at all. Our corre-

spondent mentions two firms that sin extensively in this respect

;

j)ut there are several others, especially in what is known as the

'number trade," who of vialice prepense publish undated books,

^uch books are generally of small literary or scien'.ific value,

it circulate among a class who are generally unable to test

their value. Of course the purpose of issuing undated books is

evident ; works half a century old may be palmed off on the

unknowing as the genuine product of the current year.

We understand that Dr. A. Wojeikoff, of St. Petersbui-g, has

arrived at Singapore from Batavia on his way to Japan, on what

may be truly characterised as a meteorological tour, at his own
expense, over the whole civilised world. The tour was begun

upwards of seven years ago, when the greater part of Europe

was visited, and after a return to and brief residence in Russia,

was again resumed through the United States, extending as far

as Manitoba, and thence southwards through South America,

and onwards to the East India Islands. Those who have had

the pleasure of meeting him know that this tour means a large

amount of meteorological work, in the prosecution of which he

has made prolonged sojourns in different regions with the view

of familiarising himself practically with their meteorology and

with the steps which have been taken towards its investigation.

The training which this able meteorologist is giving himself well

deservei our warmest commendation.

As being somewhat analogous to the above, it may be notified

that Dr. Hamberg, meteorological assistant to Prof. H. Hilde-

brandsson, of Upsal University, is at present engaged on a year's

tour through Europe for the purpose of familiarising himself

with the systems of meteorological research pursued in different

countries, funds for the purpose having been provided by the

Upsal University. This is real professional education, and

deserves to be carried out more extensively and in a more

Catholic spirit than has yet been done by our British Uni-

versities.

We have received from Prof. Dove the Monatliche Mittd fiir

Druck, Temperatur, Feuckligkeii, undNiederschldgeundfilnjtdgige
Warmemittel for 1875. In addition to the usual meteoro-

logical results, this admirable annual serial gives the five-day

means of temperature for the year and their departure from

the means of the twenty years ending 1867, and the same for ten

Austrian, thirteen Swiss, and twenty-four Italian stations, thus

presenting in a clear manner the temperature conditions of Ger-

many, and their relations to those of immediately surrounding

regions during 1875. The results of the observations made at

the Forest-stations of Bavaria and additional rain returns are

also given, together with a most valuable rhumS of the monthly

amounts of rainfall observed at all stations in Germany during

the past five years, and monthly and annual averages of rainfall

calculated from all the past observations at each place as are

available. The latitude, longitude, and height of the Austrian,

Swiss, and Italian stations are stated, and we very earnestly hope

that, with next issue. Prof. Dove will be able to give the data

for his stations in Germany, the want of which is felt to be a

serious omission in nearly all discussions of German meteo-

rology.

In a paper in this month's Petermann's Mittheilu/tqen Prof.

H. Fritz treats of the Geographical Distribution of Hail. He
refers to our comparative ignorance of the origin and peculiarities

of the appearance of hail, of the want of [long series of observa-

tions on the subject, and in those that do exist of the frequent

confounding of hail and graupel—the balls of true hail having

an icy structure, whereas the balls of graupel are only small

pellets of snow. The latter he shows falls in all latitudes

and at all heights ; while hail is mainly confined to middle

latitudes. In high latitudes and in tropical valleys, hail is

a rare phenomenon. Prof. Fritz brings 'together for com-

parison observations on the subject made in various quarters of

the globe, the statistics being, as might be expected, fullest in

the case of Europe. The following are some of his conclusions

from these data :—He infers that hail occurs whenever the

moisture of the atmosphere is precipitated in very great quantity

as rain or snow, and that hail phenomena correspond to the

amount of this excess of precipitation. With increase in latitude

and in height the fall of graupel increases and that of hail decreases,

while hailstones of large size are most frequent towards the

equator. But since in the low lands of the tropics hail is little

known, the regions of the most frequent and especially most

destructive hailstorms belong to the middle latitudes, while in

high and low latitudes hail-falls of large stones are exceptional

It appears then that no region in which an excessive rainfall

occurs is secure against hailstorms, if only the height of fall is

sufficient to allow of the formation of hail. In high latitudes

and in high table-lands the vertical distances to the atmospheric

strata with temperature below zero are small, and therefore

more snow and graupel will fall than hail, while in middle and low

latitudes this distance, especially in summer, is great enough to

allow of the formation of large hailstones. North and south of

the zone of calms the hail-fall becomes more frequent and

reaches its maximum between 40° and 60° of latitude. The
currents of the atmosphere and the formation of the land-masses

have also an influence on the distribution of hail. A satisfactory

solution of the hail question can, however, only be obtained by

complete series of observations, the details for each station being

given separately, and the distinction between true hail and

graupel being attended to.

The German Society for Arctic Exploration (Bremen) has

just heard from Drs. Finsch and Brehm. They speak of the most

difficult part of their journey from the Ob to the Kara Sea

through a hitherto quite unknown region, which they performed

partly in boat, partly by reindeer, and partly on foot, over the

Tundras. The knowledge obtained by the expedition in this

region is an important contribution to the geography of West.

Siberia. The collections with reference to the ethnology of the

Samoyeds and Ostiaks are especially valuable, as also the

specimens of birds and fishes. The travellers expected to be

home by the beginning of this month.

Prof. James Orton, of Vassar College, U.S., has nearly

completed his preparations for the exploration of the river Beni,

a little known tributary of the Madeira River, the largest affluent

of the Amazon. Prof. Orton sums up the special objects of the

survey as follows : i. To solve some of the most interesting and

important geographical problems of the day. 2. To search for

the traces of the ancient military roads, probably built by the

Inca Yupanqui when he invaded that region. 3. To open up

the trade of the eastern slope of the Andes with the United

States. In Prof. Orton's opinion, the search for the source of

the Nile, while of not greater interest than that of the Beni, is of

very much less commercial value.

In a paper on " The Climate Controversy," published in the

two last numbers of the Geological Magazine, Mr. Searles V.

Wood, jun., discusses the possible cause of the latest changes of

climate experienced by the earth. The aim of Mr. Wood is

less to advocate some special solution of the question than to

insist on the difficulties which beset all the theories hitherto

offered as a solution, and which are (i) a decrease in the original

heat of our planet
; (2) changes in the obliquity of the ecliptic ;

(3) the combined effect of the precession of the equinoxes and of

the excentricity of the earth's orbit ; (4) changes in distribution
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of land and water
; (5) changes in the position of the earth's

axis ; (6) a variation in the amount of heat radiated by the sun

;

and (7) various temperatures of those regions of space through

which the solar system has moved. Discussing each of them,

Mr. Wood deals at greater length with the theory advocated by

Mr. CroII, arriving at the conclusion that, although the influence

of geographical conditions and currents is a powerful agent in

modifying climate, nevertheless the cause of the Glacial period

must have been a cosmical one ; that the cold of this period

seems to have fallen upon the earth while its axis was in its

present position ; and that nothing has yet been found to raise a

doubt as to the glaciation of the northern and southern hemi-

spheres having been synchronous. Mr. Wood inclines to admit

that it is to the sixth suggested cause, a diminution in the heat

emitted by the sun, that the probabilities incline. The discus-

sion of the geological facts connected with the latest changes of

climate is the main attraction of the paper of Mr. Wood.

Capt. Allen Young's Arctic ship Pandora is back again,

all well. It will be remembered Capt, Young went out to

endeavour to communicate with the Arctic expedition, which he

met on its road home.

Two shocks of earthquake were felt at Irkutsk and its neigh-

bourhood, on August 31 at 10 p.m., and on September 4 at

1.30 A.M. Both extended over a large region, and the last was

rather strong at Irkutsk.

Two earthquakes are reported as having occurred in Germany

on October 14, the one near Kehl at 11 a.m., and the other at

Schopfheim between 8.30 and 9 P.M. The former extended over

Strasburg, Kehl, Kork, Auerheim, Zierolshofen, Leutesheim,

Linz, Diersheim, Rhein-Bischofsheim ; the direction was appa-

rently in a south-west-north-east direction. There were ihrte or

four shocks lasting about four seconds. The other earthquake

was to the north of Schopfheim, at Neuenweg and Gresgen, and

was of shorter duration than the former ; the direction was

apparently north-south.

The African explorer, Eduard Mohr, writes to Dr. Nach-

tigal, under data August 28, of his arrival at St. Paul de Loanda.

Within eight days he was to proceed to Malange, on the eastern

limit of Angola, which he was to make his base of operations for

an exploring journey to the northern interior.

In the Geological Section of the Helve'.ic Society of Sciences,

besides many interesting smaller communications, the following

larger contributions to geological science were made :—The
results of a thorough exploration of the earlier geological his-

tory of the Black Forest and of the Vosges, by Prof. Sand-

berger ; the results of explorations in the Argovian Jura, by

Prof. Muhlberg ; the results of explorations by M. Moesch in

the Bernese Alps, accompanied by a map of the mass of the

Faulhorn and of its neighbourhood ; a map on the scale of

1:250,000 of the glacial deposits of Switzerland, with full par-

ticulars as to the former extension of glaciers, their depths,

slopes, &c. , made by Prof. Favre ; and a very detailed map, on

a scale of 1:5,000, of the glacier of the Rhone, with all its

moraines, moulins, crevices, &c., constructed by M. Gosset, at

the charge of the Swiss Alpine Club.

At the same meeting Prof. Sandberger presented his work
" Land- und Susswasser-Conchy lien der Vorwelt." The terres-

trial and fresh-water molluscs are described here in these geolo-

gical succession, beginning from the oldest formations. Being
very abundant in the Tertiary deposits, they have, as is known,
much contributed to settle the classification of these deposits.

At the conversazione of the Chester Society of Natural

Science held last month, Mr. Cioss exhibited some specimens of

Drosera rotundifoUa which had been grown in Mr. Siddall's

fern case, and which presented characters differing greatly from

those of the typical plant. The axis had elongated considerably

and bore a number of alternate leaves, quite green, with aborted

tentacles, and several of them showing buds produced on the

mid-rib. Some of the old leaves of the original plants placed

in the case for preservation also exhibited the phenomenon last

named.

We have received from Dr. C. A. MacMunn an account of

the method he proposes for measuring and] comparing different

spectra with the spectrum microscope. In order to overcome

the difficulties due to the difference in the dispersion of different

prisms, he proposes to look upon the distance between the

Fraunhofer lines b and E as equal to 100, and to express the

position of all bands in relation to this scale. We, however,

think that it is very desirable not to multiply the already too

numerous arbitrary scales of this kind, and would strongly

advise him and all others who are studying this subject, to ex-

press their results in terms of wave lengths, since, as Mr. Sorby

has argued, that system alone has a true physical basis.

The Bethnal Green Museum is becoming just now a great

centre of attraction to the multitudes from the numerous'interest-

ing collections illustrative of art and science now deposited

together. The former speak to the eye for themselves, although

the Secretary of the Department has taken care to provide admir-

able historical and descriptive cheap catalogues. But the scientific

and industrial collections require more carefully prepared aids for

study, and these are now being furnished by the Department in

illustrated manuals, published at a cheap price, written by
eminent authors, and on these no expense has been spared to

make them thoroughly practical and useful treatises upon the

subjects on which they treat. Messrs. Chapman and Hall, we
are informed will publish immediately for the Council of Edu-
cation and Department of Science, three of these works—
"Food, its Chemical Constituents and Uses," by Mr. A. W.
Chunt, F.C.S., Professor at the Royal Agricultural CoUci^r,

Cirencester; " Economic Entomology," by Mr. Andrew Mur-
ray, F.L. S., and "Animal Products, their Preparation, Com-
merce, and Uses," by Mr. P. L. Simmonds.

The additions to the Zoological Society's Gardens during the

past week include a Cape Hyrax {Hyrax capensis) from South

Africa, presented by Mr. J. M. Thornton; an Ocelot {FelisJ>at'

dalis) from Honduras, presented by Mr. H. Fielding ; two
Norwegian Lemmings {Lemmus norvegicus) from Norway, pre-

sented by Mr. W. Duppa Crotch ; a Common Hangnest {Icterus

vulgaris) from South America, prestnied by Mr. J, T, Levett

;

an Alrican Cobra [Naia haje) from South Africa, presented by
the Rev. G. H. R. Fisk ; a Vervet Monkey

(
Cercopithecus lalandii)

from South Africa, deposited ; two Indian Cobras [Naia tripti-

dians) from India, received in exchange ; a Merlin {Hypotriorchu

ccsalon), European, purchased.

SEXUAL SELECTION IN RELATION TO
MONKEYS

TN the discussion on Sexual Selection in my "Descent ot
* Man," no case interested and perplexed me so much as the
brightly- coloured hinder ends and adjoming parts ot certain moc-
keys. As these parts are more brightly coloured in one sex than
the other, and as they become more brilliant during the season of

love, I concluded that the colours had been gained as a sexual

attraction. I was well aware that I thus laid myselt open to

ridicule ; though in fact it is not more surprising that a monkey
should display his bright-red hinder end than that a peacock
should display his magnificent tail. I had, however, at that

time no evidence of monkeys exhib.ting this part of their bodies

during their courtship ; and such display in the case ot birds

affords the best evidence that the ornaments of the males are of
service to them by attracting or exciting the females. I have lately
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read an article by Job. von Fischer, of Gotha, published in Der
Zoolos;ische Garten, April, 1876, on the expression of monkeys
under various emotions, which is well worthy of study by any
one interested in the subject, and which shows that the author is

a careful and acute observer. In this article there is an account

of the behaviour of a young male mandrill when he first beheld

himself in a looking-glass, and it is added, that after a time he
turned round and T>resented his red hinder end to the glass.

Accordin<;ly I wrote to Herr J. von Fischer to ask what he sup-

posed was the meaning of this strange action, and he has sent

me two long letters full of new and curious detail?, which will,

I hope, be hereafter published. He says that he was himself at

first perplexed by the above action, and was thus led carefully

to observe several individuals of various other species of mon-
keys , which he has long kept in his house. He finds that not

only the mandrill (Cynccephahts Diormov) but the drill (C letico-

fhaus) ard three other kinds of baboons (C haniadryas, sphinx,

and bahoiiin), also Cynopithecns nign; and Afacacus rhesus and
nevustrinus, turn this part of their bodies, which in all these

species is more or less brightly coloured, to him when they are

pleased, and to other persons as a sort of greeting. He took

^ pains to cure a Macacus rhesus, which he had kept for five years,

of this indecorous habit, and at last succeeded. These monkeys
are particularly apt to act in this manner, grinning at the same
time, when first introduced to a new monkey, but often also to

their old monkey friends ; and after this mutual display they

begin to play together. The young mandrill ceased spon-

taneously after a time to act in this manner towards his master,

von Fischer, but continued to do so towards persons who were
strangers and to new monkeys. A young Cynopithecns niger

never acted, excepting on one occasion, in this way towards his

master, but frequently towards strangers, and continues to do so

up to the present time. From these facts von Fischer concludes

that the monkeys which behaved in this manner before a look-

ing-glass (viz., the mandrill, drill, Cynopithecns niger, Macacus
rhesus, and nemestrmus) acted as if their reflection were anew ac-

quaintance. The mandrill and drill, which have their hinder ends
especially ornamented, display it even whilst quite young, more
frequently and more ostentatiously than do the other kinds.

Next in order comes Cynocephalus hamadryas, whilst the other

species act in this manner seldomer. The individuals, however,
of the same species, vary in this respect, and some which were
very shy never displayed their hinder ends. It deserves especial

attention that von Fischer has never seen any species purposely

exhibit the hinder part of its body, if not at all coloured.

This remark applies to many individuals of Macacus cynomolgus
and Cercocebus radiatits (which is closely allied to M. rhesus), to

three species of Cercopithecus and several American monkeys.
The habit of turning the hinder ends as a greeting to an old

friend or new acquaintance, which seems to us so odd, is not

really more so than the habits of many savages, for instance that

of rubbing their bellies with their hands, or rubbing noses to-

gether. The habit with the mandrill and drill seems to be
instinctive or inherited, as it was followed by very young
animals ; but it is modified or guided, like so many other

instincts, by observation, for von Fischer says that they take

pains to make their display fully, and if made before !wo
observers, they turn to him who seems to pay the most atten-

tion.

With respect to the origin of the habit, von Fischer remarks
that his monkeys like to have their naked hinder ends patted or

stroked, and that they then grunt with pleasure. They often

ftlso turn this part of their bodies to other monkeys to have bits

of dirt picked off, and so no doubt it would be with respect to

thorns. But the habit with adult animals is connected to a
•-•ertain extent with sexual feelings, for von Fischer watched
through a glass door a female Cynopithecus niger, and she
during several days, " umdrehte und dem Mannchen mit gur-

gelnden Tonen die stark gerothete Sitzflache zeigte, was ich

friiher nie an diesem Thier bemerkt hatte. Beim Anblick dieses

Gegenstandes erregte sich das Mannchen sichtlich, denn es

polterte heftig an den St'aben, ebenfalls gurgelnde Laute aus-

stossend." As all the monkeys which have the hinder parts

of their bodies more or less bright coloured live, accord-

ing to von Fischer, in open rocky places, he thinks that these

colours serve to render one sex conspicuous at a distance

to the other ; but as monkeys are such gregarious animals, I

should have thought that there was no need for the sexes to
recognise each other at a distance. It seems to me more pro-
bable that the bright colours, whether on the face or hinder end,
or, as in the mandrill, on both, serve as a sexual ornament and

attraction. Anyhow, as we now know that monkeys have the
habit of turning their hinder ends towards other monkeys, it

ceases to be at all surprising that it should liavebeen this part of

their bodies which has been more or less decorated. The fact

that it is only the monkeys thus characterised which, as far a?

at present known, act in this manner as a greeting towards other
monkeys, renders it doubtful whether the habit was first acquired
from some independent cause, and that afterwards the parts in

question were coloured as a sexual ornament ; or whether the
colouring and the habit of turning round were first acquired

through variation and sexual selection, and that afterwards the
habit was retained as a sign of pleasure or as a greeting, through
the principle of inherited association. This principle apparently
comes into play on many occasions : thus it is generally admitted
that the songs of birds serve mainly as an attraction during the
season of love, and that the leks, or great congregations of the
black grouse, are connected with their courtship ; but the liabit

of singing has been retained by some birds when they feel happy,
for instance by the common robin, and the habit of congregating
has been retained by the black grouse, during other seasons of
the year.

I beg leave to refer to one other point in relation to sexual
selection. It has been objected that this form of selection, as

far as the ornaments of the males are concerned, implies that all

the females within the same district must possess and exercise

exactly the same taste. It should, however, be observed in the

first place, that although the range of variation of a species may
be very large, it is by no means indefinite. I have elsewhere
given a good instance of this fact in the pigeon, of which there

are at least a hundred varieties differing widely in their colours,

and at least a score of varieties of the fowl diflering in the same
manner ; but the range of colour in these two species is

extremely distinct. Therefore the females of natural species

cannot have an unlimited scope for their taste. In the second
place, I presume that no supporter of the principle of sexual

selection believes that the females select particular points of

beauty in the males ; they are merely excited or attracted in a
greater degree by one male than by another, and this seems often

to depend, especially with birds, on brilliant colouring. Even
man, excepting perhaps an artist, does not analyse the slight

differences in the features of the woman whom he may admire,

on which her beauty depends. The male mandrill has not only

the hinder end of his body, but his face gorgeously coloured

and marked with oblique ridges, a yellow beard, and other orna-

ments. We may infer from what we see of the variation of

animals under domestication, that the above several ornaments
of the mandrill were gradually acquired by one individual vary-

ing a little in one way, and another individual in another way.
The males which were the handsomest or the most attractive in

any manner to the females would pair oftenest, and would leave

rather more offspring than other males. The offspring of the

former, although variously intercrossed, would either inherit the

peculiarities of their fathers, or transmit an increased tendency

to vary in the same manner. Consequently the whole body of

males inhabiting the sam.e country, would tend from the effects

of constant intercrossing to become modified almost uniformly,

but sometimes a little more in one character and sometimes in

another, though at an extremely slow rate ; all ultimately being

thus rendered more attractive to the females. The process is

like that which I have called unconscious selection by man, and
of which I have given several instances. In one country the

inhabitants value a fleet or light dog or horse, and in another

country a heavier and more powerful one ; in neither country is

there any selection of the individual animals with lighter or

stronger bodies and limbs ; nevertheless after a considerable lapse

of time the individuals are found to have been modified in the

desired manner almost uniformly, though differently in each

country. In two absolutely distinct countries inhabited by the

same species, the individuals of which can never during long

ages have intermigrated and intercrossed, and where, moreover,

the variations will probably not have been identically the same,

sexual selection might cause the males to differ. Nor does the

belief appear to me altogether fanciful that two sets of females,

surrounded by a very different environment, would be apt to

acquire somewhat different tastes with respect to form, sound,

or colour. However this may be, I have given in my " Descent

of Man" instances of closely-allied birds inhabiting distinct

countries, of which the young and the females cannot be distin-

guished, whilst the adult males differ considerably, and this may
be attributed with much probability to the action of sexual selec-

tion. Charles Darwin
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SCIENTIFIC SERIALS
Thk Bulletin deVAcademic Inipinale des Sciences de St. Piters-

hoursr, t. xxii., No. I, contains the following papers of scientific

interest :—On the absorption of carbonic acid by sulphuric acid
and its mixtures with water, by J. Setschenow.—On tartronamic
acid, by N. Menschutkin.—On ethyl- and methylsuccinimid,
by the same.—On the geologicil age of the North-Caucasian
Jura coal sandstones, and on natural saltpetre occurring in the
same in the valley of Kuban, by H. Abich.—On diethyl-methyl-
acetic acid, a new isomeric variety of oenanthylic acid, by M.
E. Idanow.—On the formation of budi in Equisetum, by Prof.

A. Famintzin.—Observations made at the astronomical observa-
tory of the Academie des Sciences de St. Petersbourg, by A.
Sawitch.

Jotirnal de Physique, September.—M. Andre here investigates

the subject of diffraction in optical instruments and its influence

on astronomical observations. He shows that the diameter of
Venus and Mercury during transit must always be less than in

ordinary conditions of observation, and less by day than by night,

with an instrument of the same aperture ; also that it is less, the
smaller the aperture of the instrument, the variation being equal
to the difference of constants of instrumental diffraction of the
instruments employed.—It is known that sulphur affects two
incompatible crystalline forms, the right octahedron with rectan-

gular base, and the symmetrical oblique prism. M. Gernez
specifies the circumstances in which they are produced without
intervention of any solvent.—M. Egoroff gives a description, with
figure, of his differential electro-actinometer, an instrument for

determining the co-efficients of absorption of ultra-violet rays by
different substances.—M. Lecoq de Boisbaudran describes the
physical properties of gallium. Inter alia, even a few degrees
under its point of fusion + 29°'5, it is hard and remarkably tena-
cious for a metal so fusible ; it can be cut, however, with a knife.

It crystallises with great facility. The spectrum got by passing
the spark in a saline solution, has two violet lines, the brighter with
wave length 417-0, the other 403"i. In gas flame the former
is hardly observable. The density is 47 ; the equivalent, not yet
quite fixed, seems to be near the number deduced from the posi-
tion of gallium between iodium and aluminium.

Sitzungsberichte der naturwissensch. Gesellsch, Isis in Dresden,
July to December, 1875.—In this number will be found an
interesting account of the Auckland Islands, by M. Hermann
Krone, of the German Transit Expedition. The copper-bearing
strata of Lake Superior, a potato exhibition at Altenburg, in

October, Dr. Dohrn's zoological station at Naples, and an in-

stance of lightning with a clear sky, are among other subjects
treated ; there are also a few archaeological papers.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, October 23.—Vice-Admiral Paris in
the chair.—The following papers were read :—Theorems relating

to systems of three segments forming a constant length, by M.
Chasles.—Remarks on a critique of Dr. Boue on the theory of
trombes, by M. Faye. The gyration of the base of a trorabe is

generally too rapid to be perceived ; but on reaching the ground
or the sea, a quantity of dust or of water-droplets is raised by
the escaping air, and passes obliquely before the trombe, with a
perceptible slow movement. The spectator may by mistake
attribute this motion to the trombe itself, and conclude that the
tronibe pumps the water {e.g.) up to the clouds. The trombe's
motion is really a descending gyratory one.—On the order of
appearance of the first vessels in the aerial organs of Anagallis
arvensis, by M. Trecul.—Report to the Academy on the works
of M. Francis Gamier, naval lieutenant. M. Gamier died
about three years ago. His travels in China have had
important results. The Minister of Public Instruction, on the
recommendation of the Academy, has appointed an annual
pension of 1,200 francs to be given to his widow.—Note on
electric effluves, by M. Boillot. To obtain the dark effliives

the conducting tubes for the electricity should be sufficiently

apart to prevent any phosphorescent glow in the darkness. M.
Boillot describes some modifications of his apparatus.—On
determination of the depth of the sea by means of the batho-
meter, and without use of a sounding line, by Dr. C. W.
Siemens.—On the industrial applications of phosphuret of
copper and phosphorised bronze, by MM. de Ruolz, Montchal,
and De Fontenay. Of two bells presented to the Academy,
one made with phosphuret of copper in proportion of ^^ gave
sounds much superior in acuteness, intensity, and timbre, to those

of the other bell, which was of an ordinary bronze (78 copper, 2

tin). Its composition was also more homogeneous. By reducin
the proportion ofphosphorus to a few thousandths, red coppi
may be cast in sand without its physical properties being sei

sibly altered as regards industrial use. A bronze alloy wit

the proportion of xxrVij- of phosphorus, sustains friction wel
and can be indefinitely recast without appreciable loss indu
trially.—On .the cure of hypertrophic elongation of the neck (

the uterus by igneous utero-vaginal myotomy, by M. Abeille.-

On the industrial preparation of nitro-glycerine, by MM. Boutn
and Faucher. (This note was in a sealed packet, deposited :

August, 1872. ) In the ordinary manufacture the reaction liberati

much heat, which tends to decompose the nitro-glycerine formei

The authors first make sulpho-glyceric acid treating glycerine j

30° with three times its weight of sulphuric acid at 66°; an
sulpho-nitric acid by mixing equal weights of sulphuric acid ;

66° and nitric acid at 48°. Then these two acids are unitec

giving a mixture like this : glycerine, lOO ; nitric acid, 280 ; su

phuric acid, 600. The rise of temperature is then limited to ic

or 15°. iThe reaction is finished in about twenty-four hour
The nitro-glycerine forms in a distinct layer above the acid
from which it can be separated by decantation.—Report on e;

periments made, in several communes of Charente, with a vie

to destruction of phylloxera, by M. Boutin. To succeed we
with sulpho-carbonate of potassium, alone or with water, or wit
coal-tarred sulphur carbonate, the operations should be done i

October, November, or even December (if not too cold), the
again from March till the end of May.—On a general propos
tion of the theory of conies, by M. Halphen.—On the effects <

eddies observed in water-courses, by M. Bouquet de la Gry(
If there be poured into a glass vessel first a dense liquid lil

aniline, then water, then oil, and the upper liquids be pi

in rotation with paddles, a central depression forms at th

surface of the oil ; a cone of the liquid descends in the centr
while a protuberance of niline rises from the bottom,
similar action of the eddies in rivers accounts for the raising an
removal of sand, and the form assumed by the river's bee
And the movement of liquid threads in a river-bend may be con
pared to that in the vessel, taking as centre the successive poin
of the convex bank, and as border the concave part. There ai

vortices with horizontal axes also. The author thinks that b
suitable dams, &c. , the vis viva of the water might be utilise

for deepening the channel.—On the laws of vibratory motion (

tuning-forks, byM. Mercadier. The duration of the period of vibn
tory motion increases or diminishes with the amplitude. This vari;

tion, even for considerable amplitudes of i cm., is very small, an
extends only to the fourth figure. If a certain limit, which ma
be fixed at 4 mm., be not exciseded, the duration of the perio
may be regarded as constant.—On the electrical apparatus of th

torpedo, by M. Rouget. A histological description
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FUNGUS DISEASE OF INDIA

Functus Disease of India : a Report of Observations..

F. R. Lewis, M.B., and D. D. Cunningham, M.B.

Icutta : Government Printing Office, 1875.)

W questions are more perplexing than the relations

of fungi to different diseases to which the animal

jrld is subject. On the one hand the most exaggerated

id ill-founded theories have been put forth, which have

nded to cause the most senseless alarm, while on the

her hand their agency has been altogether denied, or if

all allowed, restricted to subjects already in a depressed

ate of health, and therefore as merely availing themselves

a fitting nidus for their development. The truth pro-

ibly lies between the two extremes, and if the analogy of

le vegetable kingdom be allowed to have any weight, it is

ifficult, after what we know of the propagation of the

otato-murrain by means of zoospores in perfectly

ealthy individuals, to deny the possibility of infec-

ion without a previous morbid state. The advocates,

ideed, of these views, at once cut off all argument

the assertion that the potato-plant, by reason of

ong propagation by means of tubers, has become

ssentially unhealthy, but the same might be asserted

if members of the animal kingdom subject to disease,

s indeed is the case with that to which silkworms

all victims, by reason of inoculation with the spores of

3otrytis bassiana. The real point, however, is whether even

n unhealthy subjects, fungi merely find a proper nidus for

heir growth, or whether they may induce disease in these

subjects, and no question in pathology can be conceived

)f greater importance. It at least seems quite certain

that a gangrenous state of wounds may arise from the

iccess of fungoid germs from the air, and that proper

Means to prevent their access, or to destroy their vitality,

ire effectual.

The work, therefore, which bears the title given above,

is of unusual interest, relating as it does to one of the

most formidable maladies to which the human frame is

subject, and it demands very patient observation, as the

authors have not only paid the greatest attention to

questions of the kind, having had a special preparation

for such investigations before entering upon their study,

but, what is unfortunately of too great rarity amongst

persons who have written on such subjects, are tho-

roughly acquainted with the nature of that part of the

vegetable kingdom which is called in question.

It is not necessary here to describe the peculiar features

of the disease, which would take us far beyond our limits,

farther than to state that it appears under three different

forms, in one of which black sclerotioid bodies of various

sizes, from a grain of sand to a small walnut, excavate

hollows in the bones, or are ejected with various sanious

matters from the wounds, and it is to this form that the

observations have a special relation. In the article in

the hitellectual Observer, Nov. 1862, by the writer of this

notice, which was founded on observations communicated
by Dr. H. J. Carter, it is stated that the figure d, p. 256,

represents the natural state of the red fungus, Chionyphe

Carteri, springing from particles of the black fungus

Vol. XV.—No. 367

scattered over rice paste. It should seem, however, that

there is some doubt about this as our authois deny that the

Chionyphe * has ever been raised from the black fungus.

It is at least certain that all attempts of our authors to raise

it from the Sclerotioid mass have failed, and it is supposed

that the Chionyphe was an accidental growth from mace-

rated specimens of fragments of either the black or pink

form of the disease. It is doubtful whether any great

weight can be laid on the pink colour. Nothing is more

common in this country than for pink spots to occur on

paste or decaying fungi, and these pink gelatinous specks

are capable of propagation, as is also the case with the

bright blue specks which occur in similar situations, as I

have myself proved, and of which I preserve specimens.

The so-called blood-rain belongs to the same category. Un-

fortunately it has not yet been proved that these bodies arc

capable of development into higher forms. The real

point is whether these sclerotioid bodies are really of a

fungoid nature at all, a point which is worthy of mature

consideration.

And here our authors very properly call attention to

the fungoid forms which appear in the myeline of Virchow.

The observations are so important that it is well to give

them textually :—A development of myeline is especially

prone to occur where portions of the fatty matter, roe-

like masses, &c., freshly removed from an alcoholic prepa-

ration, are subjected to the action of liquor potassse. The

multifarious and highly complex forms of tubes, filaments,

globules, and cysts, which may frequently be observed to

become developed, shooting out and, as it were, growing

from the globules and aggregations of fatty matter, are

wonderful, and such that they could hardly be believed

to owe their origin to any such process or material, were

not their development distinctly traceable through all its

stages.

" From the extremely organised nature of their appear-

ance they are, as the accompanying figure will show,

peculiarly liable to be mistaken for fungal growths, espe-

cially by those who are unused to the practical study of

such bodies and to the various appearances presented by

complex oily bodies, and it is necessary that very great

caution should be exercised in the interpretations of such

phenomena."

This is clearly of the utmost importance, and cannot

be too thoughtfully considered. The calcospherites of

Prof. Harting, the concretions of Mr. Raines, and the

curious specimens of dentine exhibited at Norwich, in

1868, so similar to cellular tissue as to deceive the most

instructed who were not acquainted with their orgin,

belong to the same class of bodies.

We are not surprised, then, after these considerations,

the futile attempts to raise the Chionyphe from the

Sclerotioid bodies, and the mode of origin of the fungus

in other cases, that our authors have arrived at the conclu-

sion that the Fungus-foot of India is not due to any

fungus growth.

The roe-like bodies which occur in the pale variety of

the disease are shown to be fat in various modified forms

;

the pink particles were determined to be pigmented con-

cretions, while the black masses consist of degenerated

tissues mixed to a greater or less extent with black pig-

I The genus Chionyphe, it should be observed, does not grow on snow,

but on wheat, or other vegetables that have been buried under snow.
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ment and fungoid filaments. These fungoid filaments

would not be coaxed by any treatment into the develop-

ment of fruit, and their nature, therefore, must still remain

doubtful.

Our authors conclude that it is more reasonable to

infer that localised spots in the tissues undergo a de-

generative change into a substance peculiarly adapted

to the development of filamentous growths, the origin of

which, in situations where no spore could penetrate, must

remain matter of perplexity.

M. J. Berkeley

THE ADMINISTRATION OF PATENT LAWS
IN ENGLAND

Abstract of Reported Cases relating to Letters Patentfor
Inventions. By T. M. Goodeve, M.A. Barrister-at-

Law, and Lecturer on Applied Mechanics at the Royal

School of Mines. (London: Henry Sweet, 1876.)

THE subject of the Patent Laws of this country which

is now upon its trial, is one which largely affects

the interests of scientific men in almost every branch of

research, for in a great majority of cases a patent is the

only channel through which the inventor of a good thing,

which may confer inestimable benefits upon mankind, has

any chance of being remunerated.

There is, at the present time, great diversity of opinion

upon the question whether the Patent Laws should exist at

all or be abolished, and there is also a diversity of opinion

among men of science whether a scientific invention

designed for scientific purposes ought to be patented, or

freely given to the world. It is universally admitted,

however, that some mode of rewarding the individual

whose ingenuity and perseverance have enabled him to

discover a new invention ought to be in existence ; but,

until some better system than that of patents is esta-

blished the laws must be dealt with as they are. With
regard to purely scientific inventions it is impossible to

draw a hard and fast line between those useful alone to

science and others upon which large commercial indus-

tries may be built. It often happens in the course of

scientific research that an idea is struck upon, which,

while aiding the immediate inquiry, is at the same time

the solution of some great commercial problem, out of

which fortunes may be made. The history of the science

of Chemistry alone abounds with innumerable instances

of the truth of this, and assuredly the original inventor

ought to share in benefits derived from what could not

have existed apart from, his discovery.

The principle of patents is in itself good, because it pro-

vides that the reward of the inventor is regulated by and
is proportionate to the utility of the thing invented, and to

the amount of benefit derived from it by the community
;

and, at the same time, that reward is at the expense of

that portion of the public who use the invention, and not,

as in alternative schemes, at the cost of the public at

large. The carrying of that principle into practice, how-
ever, is beset with so many difficulties, and the adminis-

tration of the laws relating to it is so very defective, that

a patent which is worth anything, can only be maintained
at the cost of endless litigation, which often swamps all

possible profits, and with a few exceptions lands the

inventor in a large sum out of pocket.

Much of this would be saved if inventors had a mc
accurate knowledge of the Patent Laws, and knew son

thing of the principles upon which they are administer

in the tribunals of the land. Many a patent is taken c

for an invention which is legally disqualified from bei

the subject-matter of a patent, and every day letters

patent are being granted for things which have be

invented and patented over and over again. They i

never refused on this ground, and the mischief is r

discovered until the expenses of an action at law ha

been incurred.

Prof. Goodeve's work, though not a treatise on t

Law of Patents, gives to the reader a remarkably clc

insight into that law and its administration, by enabli

him to understand the reasons which must guide a coi

or jury in their decisions upon patent cases.

From the vast medley of reported cases scatter

throughout the archives of the Courts, the author h

made a selection of abstracts chosen with great jud

ment on account of the characteristic nature of the pri

ciples involved, and, by the omission of all mati

extraneous to those principles, has put forward the re

points at issue in a very prominent and instruct!

manner. In each case the essential pleadings are giv<

and the inventions are described as nearly as possible

the language of the specification. The claims are stat(

with the evidence adduced in their support at the tri

and both the direction of the judge and the finding

the jury are given in a clear and condensed form.

Many of the cases quoted in Prof Goodeve's bo

involve points of high scientific interest ; and, apart fro

its obvious value as a work of legal reference, it will

found to be a useful handbook to the inventor, and n

without some considerable interest to the general scie

tific reader. C. W. C

LETTERS TO THE EDITOR
\Thc Editor does not hold himselfresponsible for opinions expres.

by his correspondents. Neither can he undertake to retm
or to correspond with the writers of, rejected manuscrip
No notice is taken of anonymous conmiunications^

Sumner's Method at Sea

In Nature for August 24 you were good enough
review, in very favourable terms, Sir William Tliomso
recently published book of tables for facilitating Sumner's A
thod of navigation. Since then you republished an attack
that method by the Astronomer Royal, which he made in 1

form of a letter to Prof. Stokes, after Sir William Thomson \.

communicated to the Royal Society the plan upon which his tab

are based. Will you allow me, as one who took an active p
in preparing Sir W. Thomson's book for publication, and w
has had a good deal of practical experience of his method,
endeavour to reply shortly to the criticisms of the Astronon
Royal ?

In publishing Sir G. B. Airy's letter, Prof. Stokes appendec
note which was really a complete answer to the objecti<

brought forward, and this was further enforced by remarks me
by Sir W. Thomson in a second communication to the Ro
Society (/Vi'f., June, 1871). As, however, the subject was 1

briefly treated in these communications, and the Astronon
Royal's letter has been republished at his own request, it n
not perhaps be useless to go into the question in somewl
greater detail.

After stating the geometrical conditions under which the Su
ner line, or locus of the ship's position is obtained from a sini

observation of altitude and time, the Astronomer Royal poi:

out the very obvious truth that the accuracy of the position of t

line depends on the accuracy with which Greenwich time can
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reckoned from the ship's chronometers ; that the Sumner line

will have been drav\'n east or west of its true position according

as the chronometer is slow or fast. He then adds :

—

"And the question now presents itself, which uncertainty is the

greater—the uncertainty of latitude, which it is the real object

of this problem to remedy ? or the uncertainty of the chrono-
metric longitude, which must be used in attempting to find the

remedy ? I do not doubt the reply of every practical navigator,

that the chronometric longitude is far more uncertain than the

latitude ; and if it be so, the whole method falls to the ground."
Now this passage can only mean that Sumner's Method, while

correcting one uncertainty which exists in the ordinary plan of

working out rights, introduces another and a greater uncertainty,

and so does more harm than good. Unless it means this, the

question which uncertainty is the greater is completely beside

the point. The statement, however, is wrong in both particu-

lai's. Sumner's Method does not remove uncertainty as to lati-

tude, it only limits and defines that uncertainty to the extent

which the data allow, and it introduces no new uncertainty

whatever. Every other method ot working out an observation

of altitude and chronometer time gives results which are uncer-

tain as to longitude for just the same reason and to just the

same extent as are those given by Sumner.
The ordinary usage, for which Sir W. Thomson desires to sub-

stitute Sumner's Method, and with which he contrasts it in

showing the superiority of the latter, is to estimate, by dead-
reckoning or otherwise, the latitude, and then to compound this

information with that derivable from the observation so as to

obtain a knowledge of the longitude, and thus be able to say
that the ship is at such and such a point. Now this operation is

mathematically equivalent to drawing separately the Sumner line

for the observation, and an east and west line through the esti-

mated latitude, and then taking as the position of the ship the

point in which these two lines meet. The result obtained is

precisely the same in both cases, but the second plan has the

great advantage that each piece of information is exhibited on
the chart independently of the other, so that either may be made
use of before the other is acquired. As Prof Stokes says, " it is

hard to suppose that the mere substitution of a graphical for a
purely numerical process could lead a navigator to forget that he
is dependent upon his chronometer."
That Sumner's Method supplies a means of exhibiting

for each observation ^'•precisely what that observation gives,

neither more nor less " (to use Prof. Stokes' words), is its chief

though not its only claim to adoption. The ordinary practice of

navigators produces, indeed, results which have a greater show
of precision, but the show is fallacious, for the data are not there

to warrant it ; in Prof. Huxley's forcible phrase, it is a grinding

of wheat-flour from peascods. The question in a word is this :

Shall we prefer the ordinary usage, which quietly ignores two
causes of uncertainty, to a method which, while it necessarily

leaves one of these still untouched, keeps the other constantly in

view, and limits it as far as the case admits? J. A. Ewing

Sea Fisheries and the British Association

Prof. Newton has kindly sent me a copy of his address to

the Biological Section of the British Association at their recent

meeting at Glasgow. It contains much interesting matter, and
like the addresses delivered by others to the same body informer
years, was no doubt listened to with the respect aue to the

scientific attainments of the author.

It is with very great regret, therefore, that I feel it necessary

to dispute the accuracy of some of Prof. Newton's ideas, and to

point out that my friend made a very important mistake when,
towards the close of his address, he spoke of "the falling off in

our sea fisheries," and of the Royal Commission of 1863, to which
I was secretary, having been appointed "to seek a remedy for

it." It wa^ not ascertained then that there was any falling off

in our sea fisheries, nor is such known to be the case at the

present time. I say this advisedly, because Prof. Newton was
evidently not speaking of unsuccessful fishing in any one year

owing to that frequent cause of failure—bad weather—but of a
general decrease in the supply of sea fish. The Royal Sea
Fisheries Commission to wliich he refers, was appointed in

1863, in consequence of the clamour of the line fishermen of

Sunderland and of the adjacent coasts against the North Sea
trawlers, who, it was alleged, were doing their best to ruin the

fisheries by the wholesale destruction of spawn and young fish :

but who, it appeared, after full inquiry had been made by the

Commission, had committed the great crime' of landino; large

quantities of fish in the local markets, and of underselling the

local fishermen. The object of the gentleman who represented

the coaiplaints of the Sunderland fishermen toParliament was spe-

cially to inquire into the effects of beam-trawling, and the Commis-
sion when at work was popularly known as the " 'I'rawling Com-
mission ;

" but the Government, finding a great deal of interest

taken in the fisheries generally, thought it desirable to extend

the inquiry into the state of all the sea fisheries around the

United Kingdom, and it consequently became the most com-
prehensive investigation of the subject that had ever been made.
The following were the points the Commissioners were in

structed to inquire into, as stated in the Commission :

—

" I. Whether the supply of fish from the sea fisheries is in-

creasing, stationary, or diminishing.
" 2. Whether any of the methods of catching fish in use involves

a wasteful destruction of fish or spawn, and, if so, whether it is

probable that any legislative restriction upon such method ol

fishing would result in an increase in the supply of fish.

"3. Whether any existing legislative restrictions operate in-

juriously upon any of such fisheries."

The conclusion arrived at on the first point by the Commis-
sioners—and I would call Prof. Newton's special attention to it

—is thus stated in their report :

—

" The total supply of fish obtained upon the coasts of the

United Kingdom has not diminished of late years, but has in-

creased ; and it admits of further augmentation to an extent the

limits of which are not indicated by any evidence we have been

able to obtain."

It is desirable to call attention to the important fact that the

abcve conclusion arrived at by the Commissioners was not based

on newspaper reports—the coamon foundation of the frequent

alarms about the sea fisheries—but on careful and laborious exa-

mination of the fishermen in their own towns and villages, ol

fishmongers, fishing boat builders, market and railway returns,

and every kind of evidence that could be obtained which bore or

the question of the supply of sea fish, and the condition of those

persons who were dependent on it for their livelihood.

On the second point of the inquiry the conclusion was thai

any legislative restrictions on the methods of fishing would result

in a decrease in the supply of fish.

And on the third point, the Commissioners stated that they

found the existing regulations complicated, confused, and un-

satisfactory ; many regulations, even of late date, were nevei

enforced ; many would be extremely injurious to the interests oi

the fishermen and of the community if they were enforced ; and

with respect to these and others, the highest legal authorities

were unable to decide where, and in what precise sense, thej

were operative.

As Prof Newton started under the false impression that the

Commissioners were appointed in order to seek some remedy foi

a falling off in our sea fisheries, it is not, perhaps, surprising thai

he did not clearly apprehend the meaning of their conclusions,

although I should have thought that anyone reading them with

ordinary care could havdiy fail to do so. He says :
" That

Commission reported in effect that there was nothing to be done

with our sea fisheries but to leave them alone." There is a

despairing tone about this which would be very depressing if ar

examination of the Report did not result in showing that the

Commissioners deprecated any interference with our sea fisheries

for the simple reason that their produce was not falling off, bul

was increasing. They recommended, however, the removal ol

all vexatious and useless restrictions, and they advised a strict

enforcement of such regulations as would prevent the interference

in particular cases of one kind of fishing with another kind, and

as would conduce generally to the maintenance of order on the

fishing grounds.

Such are the facts of the case ; and I cannot help thinking

that if Prof. Newton had given a little more attention to the

subject before he delivered his address to the British Association,

he would scarcely have expressed himself in the terms in which

he did on that occasion. Such statem<ints and opinions from s

person in his position, and addressed to a body like the British

Association, can hardly fail to have considerable weight with

those who heard or read about them ; but more practical mis-

chief is likely to result when they are repeated to the fishermer

themselves, by keeping them in a continual state of apprehen-

sion lest the Government should interfere with their work. Such

was the very general fear around the coast when the last Commis-

sion began its work, and one of my most difficult and constant

duties in connection with the Commission was to satisfy the fisher

men that the desire of the Government was to promote the succes
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of the fisheries by every mei.ns in their power, and to impose no
restrictions or regulations upon them which were not clearly con-

sistent with that obiect. I have neither time nor inclination

again to deal with all the old arguments which year after year
have been brought forward to show that our sea fisheries are
being ruined. It is not quite two years since I entered at some
length into the subject in my work on " Deep-sea Fishing and
Fishing-boat?," and the question is not one that can be discussed

in a few lines, or even pages. But I may ask Prof. Newton
how he reconciles his belief in a falling-off in the supply of sea
fish with the recent considerable enlargement of Billingsgate

Market, the continued ir^mense fish traffic on the railways, and
the large additions which have been made, and are now being
made, to the capital invested in fishing-boats and gear ? Brix-

ham alone has added twelve new large trawlers, costing nearly

1,200/. each, to her fleet in the present year ; and the ship-

wrights there were hard at work on several more for other sta-

tions when I visited the place last month. Prof. Newton rightly

calls science to the aid of the sea fisheries, for there is still an
immense deal to be learnt about the economy of fishes which
may help the fishermen in their work. He makes no reference,

however, to the important discoveries which have already been
made by Professors Sars and Malm on the coast of Norway.
The investigations of the former naturalist especially, carried on
for several years, have resulted in showing that there need be
little fear of disturbing the "spawning beds" of most of our
edible sea fishes, as the spawn of almost all those in chief re-

quest is rot deposited on the bottom, but floats during the whole
process of development.

I will not enter into the question of destroying the balance of
nature, on which Prof. Newton laid so much stress in his obser-
vations at Glasgow, because I believe we are all too ignorant of
the conditions affecting it to be able to do more than theorise on
the subject ; but I would ask my friend, assuming he is correct
in his belief that our sea fisheries are falling off, whether he has
considered the probable effect on them and on the balance of
nature, of the tens of thousands of additional gulls, guillemots,

&c., which I hope will result from our sea birds being undis-
turbed during the breeding season, under the Sea Birds' Protec-
tion Act, of which he was such an earnest advocate ?

I do not know on what evidence he grounds his belief in the
decline of our sea fisheries ; but I have no hesitation in saying,

as the result of my inquiries during the last few years, that the
average annual produce of those fisheries has considerably in-

creased since the Royal Commissioners were engaged in inquir-

ing into their general condition. Bad weather has had an
important effect in some years in interrupting the fishermen's
work ; but fluctuations from such causes have continually oc-

curred, and they will undoubtedly happen again.

E. W. H. HOLDSVVORTH

Mr. Wallace and his Reviewers

X DID not intend to take any public notice of reviews or

criticisms of my book on "Geographical Distribution"; Mr.
Gill's letter, however, calls for a few remarks. I have first to

thank him for pointing out the errors of a previous critic, and
also for a list of errata in the account of North American fresh-

water fishes. He very truly remarks, that had I been acquainted
with ichthyology and its literature these errors might have been
avoided ; but he has overlooked the fact that I have twice stated

(vol. i.,p. loi, and vol. ii., p. i68) that the part of my work
relating' to fishes is, practically, a summary of Dr. Giinther's

Catalogue. The labour of going through such an extensive
work for the purpose of extracting and tabulating summaries of
the geographical materials it contains, was very great, and no
doubt I have made some errors. Most of those indicated by
Mr. Gill depend, however, either on diflferences of classification

and nomenclature, or on additions to North American ichthy-
ology since the date of Dr. Giinther's work, and are therefore

due to the plan of this part of my book, and not to oversight.

Although possessing a tolerable acquaintance with the lite-

rature of ornithology, I had found the task of collating and com-
bining the latest information into a uniform system of classi-

fication and nomenclature to be one which severely taxed
whatever knowledge and literary ability I possessed. To have
attempted to do the same thing in a class of animals which I had
never studied would, I felt sure, have resulted in great confusion,
and have been far less satisfactory and reliable than the course
I have adopted. Had I been able to find any work giving a
general account of the fishes of temperate North America, I

should gladly have availed myself of it, but I do not gather from
Mr. Gill's letter that any such work exists ; and notwithstanding
the great imperfection of the results (in the eyes of a specialist)

as regards the fishes of the United States, I still think I exer-

cised a wise discretion in confining myself to the vast mass of

materials, classified on a uniform system, which Dr. Giinther's

Catalogue affords.

I may here add, that the " 24 peculiar genera" mentioned by
me are in addition to the "

5 peculiar family types"— making
together the " 29 peculiar genera " referred to in the succeeding
paragraph— so that the contradiction alluded to by Mr. Gill is

only apparent. ALFRED R. WALLACE
Dorking, October 30

Self- fertilisation of Plants

In Nature, vol. xiv. p. 475, I find an abstract of Mr.
Meehan's paper on the " self-fertilisation " of Browallia data.

When I first saw this paper in i}a.& Proceedings o{\}[i'& Philadelphia

Academy of Natural Sciences, I suspected that the observation

was incomplete and the inference hasty. It is therein stated

that the densely bearded connectives of the upper anthers com-
pletely close the tube of the corolla with a bearded mass ; that

"no insect can thrust its proboscis into the tube except through
this mass ; and if it has foreign pollen adherent to it, it will be
cleaned off by the beard ; furthermore, the very act of penetra-

tion will thrust the anthers forward on to the pistil [meaning
stigma], and aid in rupturing the pollen-sacs [opening the anther

C:lls?], and securing self-fertilisation." My inspection of the

flower showed that the orifice of the tube was clearly pervious on
the (morphologically) anterior side by a chink, which is nearly

divided by a crust of the tuba into two orifices, one exactly

before each anther-cell ; a hog's bristle, slightly moistened, on
being thrust down these passages in a freshly open flower, and
then withdrawn, was found to have the inserted part well sup-

plied with adherent pollen, so that it was not " cleaned off by
the beard," nor was it cleaned off by introduction into the orifice

of a second flower.

As to self-fertilisation being brought about by the thrusting of

the overhanging anthers down upon the stigma, this seems to be
effectually prevented by the lodgment of these anthers in a pair

of cup-like concavities at the back of the stigma, so as to keep
them quite away from the actual stigmatic surface. It is obvious
that if insects ever self-fertilise Browallia it is by carrying down
upon their tongue or proboscis some pollen from the upper
anthers ; but in this operation, passing from flower to flower,

they are quite as likely to cross-fertilise them. The blossoms
are freely visited by Hymenot'tera and Lepidoptei'a of various

sorts. It is quite probable that the other cases of " self-fertilisa-

tion " brought forward by Mr. Meehan may equally bear a dif-

ferent interpretation from his own. Asa Gray
Cambridge, Mass., U.S.A.

Nitrite of Amy!
Mr. George Aryarch, of Cincinnati, asks of me through

the columns of Nature two questions concerning the nitrite of
amy], which I may briefly answer as follows:—(i) Nitrite of
amyl has been used, and with considerable success, in the treat-

ment of epilepsy, but its application can only be entrusted to a
regular practitioner of medicine who understands its mode of

action. (2) It has not as yet been proved to be of service in the
treatment of paralysis. B. W. Richardson

CAPT. NARES'S REPORT^
H.M.S. Alert, at Valentia,

October 27, 1876.

SIR,—I have the honour to report in detail the proceed-

ings of the Expedition since leaving Upemivik on
July 22, 1875, as follows :

—

The Alert and Discove7y, one ship in tow of the other,

left Upernivik, from which port I last had the honour of

addressing you, on July 22, 1875.

A dense fog prevailing at sea I steamed to the north-

ward, between the islands and the main land, experiencing

clear and calm weather until arriving near Kangitok
I Communicated by the Lords Commissioners of the Admiralty.
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Island, when the fog, stealing in from the sea, gradually
obtained the mastery, and completely enveloped us.

The numerous picturesque rocky islands and reefs in this

sheltered labyrinthine passage are so incorrectly repre-

sented in the public charts that a pilot is at present a
necessity. The one who accompanied us, an Esquimaux,
informed me that many of the likely-looking channels are
bridged across with sunken reefs, and from the many
rocks we saw lying just awash directly in our passage, I

have reason to believe his statement.

The large discharging Upernivik Glacier having only

one outlet leading direct to the sea, its numerous icebergs

of all sizes are collected in great numbers by the eddy
tides and currents among the islets situated to the south-

ward, and tend to keep the channels completely closed

until late in the season ; but when once open in July by
some of the bergs grounding on rocks, and others, by
their height above the flotation line, affording certain evi-

dence of deep water, they assist rather than impede navi-

gation during calm weather. On the morning of the
23rd, after an anxious night, passed with a dense fog and
a strong tidal current in a narrow channel, in which we
could obtain no bottom wuh 100 fathoms of line at a
cable's length of the shore, and with the Discovery in

tow, during a momentary clearance of the atmosphere,
two Esquimaux in their kyacks were observed close to us.

After consulting with them through Christian Petersen,
Danish and Esquimaux interpreter, they volunteered to

conduct us to an anchorage. On following them to the
position they denoted, and obtaining no bottom with the
hand-lead line at the main chains, I felt the bow of the
ship glide sloA-ly up on the ground. Through the fog we
could then see that the land was within fifty yards of us.

The Esquimaux had evidently not considered that our
ships required a greater depth of water to float in than
their own frail canoes. As it was nearly low water, and
the tide still falling, I allowed the ship to remain quiet

where she was, the Discovery still hanging to us by her
towing hawser, and took advantage of the enforced delay
by landing the ships' companies to wash their clothes.

The fog lifted slightly as the day advanced, and as the tide

rose the ship floated without having incurred any strain or

damage whatever. I then proceeded to sea, discharging
the pilot, who was not to blame for our mishap, off the

north shore of Kangitok, the outlying island of the

group, after passing which the channel presents no diffi-

culties.

Thinking that probably a distorted account of our
getting on shore might reach Europe, at the last moment
I wrote a hasty pencil letter to Capt. Evans, hydrographer,
merely to point out how very unimportant the slight

detention had been.

By 4 P.M. we had passed the Brown Islands with a sea

perfectly clear of ice before and around us. Having
given much study and consideration to the question, and
a high and very steady barometer following a south-east

wind, denoting that the calm settled weather we had
lately enjoyed was likely to continue, I decided to force

my way through the middle ice of Baffin's Bay instead

of proceeding by the ordinary route round Melville Bay.
Accordingly both ships proceeded at full speed to the

westward, racing in company for Cape York, with only
about a dozen icebergs in sight ahead, floating quietly on
a calmly mirrored sea to dispute our passage. As we
passed out from the land the fog gradually dissolved and
revealed a magnificent and unique panorama of the ice-

capped mountains of Greenland which give birth to the
Upernivik Glacier, fronted by innumerable icebergs,
and, at a long distance in advance, by the group of scat-

tered black islets among which we had passed the pre-
vious night, and of which Kangitok is the northernmost.
At 1.30 A.M. of the 24th we ran into the pack at a dis-

tance of seventy miles from Kangitok. It consisted of
open-sailing ice rom one to three feet, and occasionally

four feet in thickness. The floes were at first not larger
than 250 yards in diameter, and very rotten, dividing
readily, and opening a channel when accidentally struck
by the ship. The reflection in the sky near the horizon
denoted that while the ice was very open to the southward
of us, it was apparently closer packed to the northward.
About 6 A.M., when we had run thirty miles through the
ice, it gradually became closer, and the floes larger, esti-

mated as measuring one mile in diameter, and necessi-
tated a discriminating choice to be made of the best
channels. For fourteen hours, during which time we ran
sixty miles, the ice continued in much the same state,

never close enough to suggest the probability of a barrier
occurring, and yet keeping the look-out in the " Crow's
Nest " fully employed. After 8 P.M. the channels of water
became decidedly broader and more numerous, so I gradu-
ally altered course to the northward, steering directly for

Cape York, the ice becoming more and more open as we
advanced.
At 9.30 A.M. of July 25 we sighted the high land north

of Cape York, and at 1 1 o'clock, much to the astonish-
ment of the ice quartermasters, who continually declared,
" It will ne'er be credited in Peterhead," we were fairly in

the " north water," and able again to think about econo-
mising coal, having come through the middle ice in thirty-

four hours without a check ; but it is my duty to add,
with not a few scratches along the water-line.

In consequence of our having made a successful voyage
through the middle it should not be too hastily concluded
that a similar passage can always be commanded. The
middle pack is justly dreaded by the most experienced
ice navigators. Large icebergs and surface-ice, floating in

water at various depths, when affected either by wind or

an ocean current, move at different rates ; hence, when in

motion, as one passes the other, the lighter surface-ice,

incapable of controlling its course, is readily torn in pieces

by the heavy massive iceberg ; therefore, a ship once
entrapped in pack ice among icebergs, unless she has water
space to allow her to move out of the way, is constantly in

danger of being carried forcibly a^^ainst a berg. On such
occasions man is powerless, for he can take no possible

means to save his vessel. Before steam-vessels were used
for ice navigation the masters of sailing ships, being
unable to take full advantage of a favourable calm, very

wisely seldom ventured to force their way through the

middle ice, and chose, in preference, the chance of delay

in making the safer passage through Melville Bay, where,

by securing their vessel in dock in the fixed land ice, they

ran less danger of being nipped whilst forcibly detained

by the channels through the ice remaining closed.

At the latter end of July with an open season, indicated

by the main pack not being met with nearer than fifty

miles from the land, in about latitude 73° 20' and a con-

tinuous calm, to allow the northerly running current on
the Greenland shore and the southerly running one on

the western side of Baffin's Bay to open up the ice, I

believe a passage can always be made by a steam-vessel ;

but, unless this favourable combination of circumstances

is met with, so far as the scanty knowledge we at present

possess enables us to judge, the passage must still be said

to be doubtful.

Soon after sighting land and getting clear of the

drift ice, the Discovery parted company to communicate
with the natives at Cape York, while the Alert proceeded

towards the Carey Islands. A vast collection of icebergs,

many of them aground, were thickly crowded together off

the Cape, and in lines parallel with the coast trending

towards Conical Rock and Cape AthoU. In the offing

they were less numerous, which I attribute to the south-

erly current which we experienced the following day on

our passage to the Carey Islands, catching up and carrying

with it to the southward those that drift out from the main

body to the westward beyond the influence of the north-

running current on the Greenland coast.

C2
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During the stay of the Discovery at Cape York the

natives were communicated with through Christian

Petersen, interpreter, and Hans the Esquimaux, but as

the brother of the latter was absent on a hunting excur-

sion for an uncertain period, Capt. Stephenson wisely

gave up the hope of obtaining his services for the benefit

of the expedition, and pushed on for the Carey Islands,

where he joined company with the Alertj the two ships

arriving there at midnight on July 26,

A depot of 3,600 rations and a boat were landed on the

south-east point of the south-east island, and a record
deposited in a conspicuous cairn on the summit. The " Ex-
pedition" then proceeded, steaming with as much economy
of coal as possible, northward through a calm sea, with
bright clear weather. With the exception of the many
scattered icebergs there was no ice in sight from the

summit of Carey Islands. Passing between Hakluyt and
Northumberland Islandr, the ships were abeam of Cape
Robertson, by 8 P.M. of July 27. Ice apparently fast to the
shore, completely closed I nglefield Gulf, east ofCape Acland,
but both entrances to the gulf were clear. At 8 A.M of

July 28, five days and a half from leaving the anchorage
of Upernivik, I had the satisfaction of seeing the " Expe-
dition " at anchor near Port Foulke, with the entrance of

Smith's Sound perfectly clear of ice, and none coming to

the southward with a fresh northerly wind.
While Capt. Stephenson explored the head of Foulke

Fiord to ascertain its suitability as a station for winter
quarters for any relief vessel coming to our assistance,

Commander Markham and myself proceeded in a boat to

Littleton Island and Life Boat Cove, tne scene of the
wreck of the Polaris. The cache mentioned by Dr.
Emil Bessels and Mr. Bryant of the " United States
North Pole Expedition " as the depository of certain in-

struments and boxes of books was very readily discovered,
but contained nothing. Articles of clothing and nume-
rous small caches containing seal and walrus meat were
scattered about all over the small peninsulas in the neigh-
bourhood of the late winter quarters, and near the ruins
of the house, but apart from each other and without any
protection, were found four or five boxes, each covered
with heavy stones to prev^ent the winds moving them, and
having the lids secured on by a rope. Besides one thermo-
meter, unfortunately not a self-registering one, they con-
tained scraps of skin clothing, old mitts, carpenter's tools,
files, needles, and many small articles of the greatest use
to the Esquimaux, but apparently they had not been dis-

turbed since the abandonment of the station. A few
books were found in the ditilerent boxes, and a copy of
the log, or the actual log itself, from the departure of the
vessel Irom the United States up to May 20 the following
year. No pendulum, transit instrument, or chronometer
was found. Three skin boats left on the shore, weighted
down with stones, were in fair order. The smallest one
was taken for conveyance to Cape Sabine.
On returning to the Alert we landed at Littleton Island,

and on the south-west brow erected a cairn, and deposited
a notice containing a short account of the movements and
prospects of the expedition up to that time. There was
no ice in sight from a high station on Littleton Island

;

but the sportsmen roaming over the higher grounds on
the mainland reported oa their return that they had dis-
tinguished an '• ice-blink " to the northward.

Port Foulke is at present the best known station for
winter quarters in the Arctic regions. A warm ocean
current, combined with the prevailing northerly winds,
acting at the narrow entran^.e of Smitn's Sound, keeps
the ice constantly breaking away during the winter, causes
an early spring and a prolific seal and walrus fishery.
The moisture and warmth imparted to the atmosphere by
the uncovered water moderates the seasons to such an
extent that the land is more richly vegetated, and there-
fore attracts to the neighbourhood and supports Arctic
life in greater abundance than other less favoured locali-

ties. In addition to this great advantage—of obtaining

an ample supply of fresh meat— connected as its waters

are with the " north water" off Cape York, it can readily

be communicated with every summer without more than

the usual risks attending Arctic navigation.

On the morning of the 29th the two ships sailed

across the strait for Cape Isabella, with fine weather
;

but as we approached the western shore a snow
storm worked its way over the land from the in-

terior, and reached us just as we arrived at the Cape.

As the weather was so thick that no one on board
the ships, except those employed in establishing the

cairn and small di'pot of provisions, could see its posi-

tion, and there being therefore no reason for delaying the

Discovery, Capt. Stephenson proceeded. The cairn was
built on the summit of the outer easternmost spur of the

Cape, at an elevation of about 700 feet from the water.

On the boat returning on board at 5 P.M., I steamed to

the northward for Cape Sabine, the wind having died

away, but the weather continuing misty with snow. By
8 P.M., when we were fifteen miles north of Cape Isabella,

ice was sighted between us and the shore, and necessitated

our keeping well out from the land.

Early in the morning of July 30, having run our distance

for Cape Sabme I stopped steaming, and at 5 A.M., the mist

clearing off, I observed the Discovery near the land appa-
rently beset with a close pack five or six miles broad ; no
ice in sight to seaward. As I did not wish the two ships

to separate, and the calm weather being favourable, I

bored through the pack, which, although apparently clv'>se,

opened sufficiently to admit of the slow progress of the

ship until we gained the land in company with the Dis-

covery, and secured the ships in a convenient harbour,

named after Lieut. Payer, the successful and energetic

Arctic traveller, two miles to the southward of Cape
Sabine. A depot of 240 rations was established on the

southernmost of the islets in a convenient position for

travelling parties, a cairn being built on the summit of the

highest and outer one, and a notice of our movements
deposited there.

The pack in the offing consisted of floes from 5 to d

feet thick, with occasionally much older and heavier floes

10 to 12 feet thick intermixed with it, but all was verj

much decayed and honeycombed ; still it could not be

treated with the same impunity as the ice in the middle
passage through Baffin's Bay.

I may here draw attention to the deceptive impressions
inexperienced people naturally receive when from a lofty

look-out station they observe a sea unbordered by ice

The distance from Littleton Island to Cape Sabine is

only twenty-five miles. On a clear evening, from ar

altitude of 700 feet, with the land and horizon distinctly

visible, no ice was in sight from the first-named place, and
the prospects of the expedition as to attaining a highei

latitude without trouble appeared to be precisely the

same as when I looked over a boundless sea from the

summit of one of the Carey Islands lOO miles to the

southward, and yet the ships were twenty-four hours after-

wards locked up by ice in a harbour near Cape Sabine,

From Littleton Island the inexperienced observer would
conclude that there was an open Polar Sea ; from out

present position he would as certainly conclude that hi;

farther progress was for ever stayed, and that the soonei

he looked for winter quarters the better.

The ships were detained at Payer Harbour for three

days watching for an opening in the ice, getting undei
weigh whenever there appeared the slightest chance ol

proceeding onwards, but on each occasion being unable

to pass Cape Sabine, were forced to return. Their resting-

place proved to be an excellent station, well protected

against the entrance of heavy floes, possessing a lofty

look-out, and deep navigable channels to the north and
south through which to proceed to sea immediately the

ice opened with a favourable westerly wind. Being ad-
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itageously situated near a prominent Cape, where the

1 currents run with increased velocity, it is however
>ject to squally winds ; but in icy seas during; the

mer, when awaiting the opening of the ice, they are

er an advantage than otherwise, striving as they do
the sea currents, which is to be the chief worker in

oving the impediments to a vessel's advance,
arly in the morning of August 4, after several hours
ght south-westerly winds, the main pack, while re-

ining perfectly close and impenetrable to the north-

d, moved off from the land to a sufficient distance to

ble the ships to pass to the westward round Cape
ine. In the hope of finding a passage on the western
of the island, of which Capes Victoria and Albert

the prominent eastern points, sail was immediately
de, and we succeeded, with only one short detention,

dvancing twenty miles along the southern shores of
yes Sound, and securing the ships in a snug harbour,
the neighbourhood the sportsmen discovered a richly

egetated valley with numerous traces of musk-oxen and
other game. Two glaciers coming from nearly opposite
directions, which, instead of uniting in their downward
direction, abut the one against the other, and maintain a
constant warfare for the mastery, a never-ending grapple
For victory, suggested the name of Twin Glacier Valley
for the locality.

The ice in the sound was one season old, and decaying
so swiftly that if not drifted away it would in a week's
time present no impediment to the advance of a steam
vessel. On August 5 the strong tides and a south-westerly
wind opened a channel to the north-west, and we gained
a few miles in advance ; but not wishing to expend much
coal, were finally stopped in the light pack. After re-

maining sufficiently long to determine that the flood tide

still came from the eastward, although the ebb or east

running tide was apparently the stronger of the two, I

pushed the ship through the pack towards the shore, and
with Capt. Stephenson ascended a hill 1,500 feet high.

From this station, the appearance of the land giving no
prospect of a channel to the northward, and, moreover,
the westerly wind having set in in strength, which we
expected would open a passage to the eastward of Cape
Albert, we decided to bear up and return to the entrance
of the Sound; accordingly the ships made a quick run
under sail to Cape Albert, arriving off which the wind
died away leaving the ice loosely packed. A clear space
of water being visible along the shore of the mainland to

the northward, and the coast between Cape Victoria and
Cape Albert affording no protection, I ran the two ships

into the pack under steam, with the hope of forcing our
way through, but before midnight they were hopelessly
beset ; and the floe, to which the ships were secured at a
distance of ico yards apart, drifting rapidly towards an
iceberg. Both ships were at once prepared for a severe
nip, the rudders and screws being unshipped. At first

the Discovery was apparently in the most dangerous
position, but the floe in which we were sealed up by
wheeling round, while it relieved Capt. Stephenson from
any immediate apprehension, brought the Alert directly

in the path of the advancing mass, which was steadily
tearing its way through the intermediate surface ice.

When only 100 yards distant the iceberg, by turning
slightly, presented a broader front to the approaching ice,

which then accumulated in advance of it to such an
extent as to fill up the angle, and form, as it were, a point
or bow of pressed-up ice, sufficiently strong to itself divide
and split up the floe, and act as a buffer in advance of
the berg ; and this it did in our case most successfully,
our floe breaking up into numerous pieces. The ship
herself escaped with a very light nip, and, sliding past
the side without accident, was finally secured in the water
space left m the wake of the iceberg by the faster drift of
the surface ice.

The next twenty-four hours were spent in a constant

struggle towards the shore through the pack, which for-

tunately consisted of ice seldom more than 4 feet in
thickness, with occasional pieces up to 12 feet thick,
formed by the over-riding and piling up of ordinary floes,

and then cemented together by a winter's frost ; the worn
down round-topped ice hummocks on these were from
6 to 8 feet above the water-line. The icebergs, evidently
derived from inferior glaciers, were from 20 to 40 feet in

height above water, and 100 yards in diameter.
Owing to the unsteady wind and the variable tidal

currents we were unable to remain for long in any one
pool of water—either the iceberg turned round and carried
us with it to the exposed side, before we could change the
position of the hawsers by which we were secured ; or the
pack ice, which was readily acted upon by the wind,
drifting back the opposite way with any change, closed
up the water space. Securing the ships in a dock in

rotten ice in the presence of so many icebergs, was not
advisable, and also would have carried the ships deeper
into the pack to the southward. There was, therefore, no
alternative before me but to get up full steam and dodge
about as best we could, taking instant advantage of every
change in our favour. The ships were seldom separated
for long, and now as on all other occasions, they mutually
assisted each other. The Discovery was handled by
Capt. Stephenson and her officers in the most masterly
and daring manner, combined with great judgment, quali-

ties essential in arctic navigation. She, as well as the
Alert^ ran not a few hairbreadth escapes. Once in par-
ticular when in following us through a closing channel
between an iceberg and heavy floe-piece, before getting

quite past the danger she was caught and nipped against
the berg, and had it not been for a fortunate tongue of

projecting ice would certainly have had all her boats on
the exposed side ground away from her. Fortunately,
the moving ice pushed her clear, much in the same
manner as it had done the Alert the previous day.

Having less beam than the Alert, and a finer bow, with
the very great advantage of an overhanging stem, the
Discovery is better adapted for forcing her way through
a pack. It will be difficult ever to efface from my mind
the determined manner in which, when the bluff- bowed
leading ship had become imbedded in the ice, which by
her impetus against it had accumulated round and sunk
under her bows, and a great quantity by floating to the
surface again in her wake, had helplessly inclosed her
abaft, the Discovery was handled, when advancing to our
rescue ; having backed some distance astern, for the

double purpose of allowing the debris ice from a former
blow to float away and for the vessel to attain distance

sufficient for the accumulation of momentum with which
to strike a second, coming ahead at her utmost speed she
would force her way into the ice burying her bows in it as

far aft as the foremast, the commanding officer on the

bowsprit, carefully conning the ship to an inch, for had
the ice not been struck fairly it would have caused her to

cannon off it against ourselves with much havoc to the

two. From the moment of the first impact the overhang-
ing stem necessarily caused the ship's bow to rise 3 or 4
feet as she advanced from 12 to 20 feet into the solid floe

and imbedded herself before the force of the blow was
expended, and as the ship's way was stopped, the over-

hanging weight, by settling down, crushed the ice down
still further ahead. Frequently on these occasions her

jib-boom was within touching distance of the Alerfs
boats ! But after a little experience had been gained,

such confidence had we in each other that there was not

the slightest swerving in any one. Floes up to 4 feet in

thickness, and in a soft state, that is melting, not freezing,

may be charged with advantage, thicker or harder ice

had better be left alone. It speaks well for our chrono-

meters, and the manner in which they are secured, that

their rates were little effected by the frequent concussions

on this and on many after occasions.
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By 8 A.M. on the morning of the 8th we had succeeded

in reaching the land water off Cape Victoria, having sus-

tained no more serious damage during this severe trial

than sprung rudder heads, consequent on the frequent

necessity of going full speed astern ; all heartily glad to

be out of the pack ice, The two islands marked on the

chart, on the authority of Dr. Hayes, as existing in the

entrance of Hayes Sound are, as originally represented

by the present Admiral Inglefield, in reality joined ; the

three capes named by the latter, north of Cape Sabine,

are very prominent headlands, and readily sighted from a
sh'p's deck from any position north of Littleton Island.

There is no sign of an inlet along the very slightly in-

dented coast line between his Cape Camperdown and
Cape Albert. His Princess Marie Bay is the inlet north
of the land in the middle of the sound, but whether that

be an island or a peninsula remains to be determined
;

and his Cape Victoria is evidently one of the headlands
on the present Grinnell Land.

It is necessarily an unthankful office to find fault with
our predecessors ; but navigators cannot be too careful

how they remove from the chart names given by the

original discoverers, merely because during a gale of wind
a bearing or an estimated distance is a trifle wrong ; and
when the corrector or improver is also himself consider-

ably wrong, and in fact produces a more unreliable chart

than the first one, he deserves blame. The names given

to the headlands undoubtedly discovered by Admiral
Inglefield should not have been altered by Doctors Kane
and Hayes, each of whom published very misleading
delineations of the same coast.

It is as yet uncertain whether Hayes Sound is a channel
or not. The flood tide coming from the eastward, the

apparent continuity of the western hills, and the absence
of berg pieces or heavy ice high up the sound, would lead
to the supposition that it was closed ; but considering the

general configuration of the neighbouring land and the

fact that the ebb or east running tidal current was stronger

than that during the flood—but this the westerly wind
might have occasioned—and the numerous Esquimaux
remains which are usually found in channels, there seems
no reason why we may not reasonably expect the exist-

ence of a narrow opening leading to a western sea. The
very decayed state of the ice would be the natural result

either from strong tidal currents in a long fiord or the

increased strength of the ebb tide occasioned by an
easterly set from the Polar Sea.

On passing what is called on the chart Cape Victoria,

Commander Markham landed to ascertain the state of
the ice, but a very thick fog and snowstorm coming on
he was obliged to return. The ships were secured to the
floe in Prmcess Marie opening which consisted of the last

season's ice which had not cleared out : it was very much
decayed but sufficiently strong to prevent our forcing our
way through it—and in fact when pressing in with the
flood time it became so coiiipact that at one time the ship
was in danger of being driven on shore. At high water
it opened and we succeeded in crossing the bay and
securing the ships to the land ice in Franklin Pierce Bay
on the southern shore of Grinnell Land.
On the morning of August 9, after depositing a record

in a small cairn erected on a spur of the limestone hills,

200 feet above the sea, on the west side of the bay, one
and a half miles east from Cape Harrison, we gained
three miles of easting ; but, being unable to round Cape
Prescott, were compelled to make the ships fast to an ex-

tensive floe extending from that cape to Norman Lockyer
Island, which stopped all further progress. Franklin
Pierce Bay, which is about three miles broad and two and
a half deep, and in which we found an unbroken smooth
floe of one season's ice, is protected from any heavy pres-
sure by Norman Lockyer Ibland and the "Walrus Shoal,
situated one mile further to the eastward ; it is therefore
a fit position for winter quarters. But, as far as we could

judge during our short stay, there is veiy little game
)

curable in the neighbourhood. The shoal was so nai

in consequence of the numerous ancient remains
Esquimaux found on the island, who, by the numbei
bones found lying about, had evidently subsisted pri

pally on these animals. At present this neighbourh
may be considered as the northern limit of their m\\

tion, only a very few having been seen farther to the no
The comparatively sluggish tidal motion at the entra

denotes that the coast lies out of the main run of

stream, and if so, Princess Marie opening will probe

prove to be merely a deep inlet. In the extended b<

of Smith's Sound the southerly current and the t

streams run in a direct line between Cape Frazer

Cape Isabella, producing eddies and accumulating
ice in any open water space on either side of that cou
August being proverbially a calm month in the Ar

seas, and the western mountains protecting the c(

from winds blowing off the shore, the ice is inclinec

hug the land, and, except during strong westerly wind
large amount of patience must be exercised by any
striving to advance to the northward. The pack in

offing in the main channel consisted principally of

floes which did not clear out of the sound during
previous season, mixed with light one-season ice, fori

in Kennedy Channel and its numerous bays, and in Hi

Basin. Amorns;st these were scattered numerous icebt

discharged from the Humboldt Glacier, and the

smaller ones on the eastern shores, and here and thei

heavy blue-topped hummocky floe of ancient ice fi

the Arctic basin, but of unknown thickness. By
scarcity of these the main drift of the northern ic(

apparently in some other direction.

During the fortnight we were delayed in this nei

bourhood, in the middle of August and the height

the Arctic summer, a constant watch was kept on
pack, and as oftt n as possible from high elevations, fi

which we were able to distinguish even the eastern shi

with its glacier and heavy barrier of fringing icebe

Although small openings were seen occasionally, I

satisfied that north of Cape Sabine it was at no t

navigable to the smallest extent, and that any ve;

which endeavoured to force a passage through the mic
ice here, where it is drifting steadily to>vards an c
narrowing opening, as many have succeeded in doing

the more open sea of Baffin's Bay, would decidedly
beset in the pack and be carried with it to the soi

ward.
We were delayed near Walrus Shoal for three di

unable to move more than a mile in any direction, u

August 12, when, during a calm, the ice set off sh

with the ebb tide, and allowed us without much troi

to steam past Cape Hawks, and between it and Washi
ton Irving (or Sphinx) Island—a very conspicuous la

mark—but here the ice prevented any further movemi
the flood tide closing in the channel by which we ':

advanced. A large depot of 3,600 rations of provisi

was landed on the northern side of Cape Schott, an
notice of our progress deposited in a cairn on the sum
of Washington Irving Island. Two cairns were foi

there, but they contained no documents, and were m
too old to have been built by Dr. Hayes in 1866, the c

time any traveller has journeyed past the position.

On the western shore of Dobbin Bay there is no she

obtainable, and the tides run with much greater rapi<

than off the coast farther to the westward. During
next ebb tide, August 13, after blasting a passage throi

a neck of ice, I succeeded in conducting the ships to

eastern shore, and docking them in an extensive floe f

miles north-west of Cape Hilgard. A mile north of

position was an island, having a channel half a r

broad between it and the eastern shore of the t

named Prince Imperial Island. The land ice which ]

not broken out this season extended from the island i
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isterly direction across the bay. Several small icebergs

;re frozen in at the head of the bay, where there are

ime large discharging glaciers named after the Empress
;ijgenie. The land, as far as our explorations went, was
iry bare of game, and not well vegetated. A floe of

It season's ice was observed in the bay, between Cape
[ilgard and Cape Louis Napoleon, but off each of those
dlands the piled-up ice foot denoted very heavy recent

issure from the eastward.
'On the evening of August 15, after considerable labour,

succeeded in blasting and clearing away a barrier

lich separated the ships from a water channel leading

syond Cape Louis Napoleon, but so narrow was the

lannel that, notwithstanding the extreme care of Capt.

Stephenson, the Discovery took the ground for a few

minutes whilst steaming between the ice and the shallow

shore. By 8 a.m. of the 16th Ave had advanced to within

five miles of Cape Frazer, but here we again met with a

block. Calm weather and spring tides caused much and
constant movement in the ice, the main tendency being

to drift to the southward at the rate of about five miles a
day.
The character of the pack had changed considerably,

few icebergs were seen that were not aground, and the

floes consisted principally of old hummocky pieces pressed

together, of from 12 to 20 feet in thickness, the surface

being studded over with worn-down hummocks of a blue

bottle-glass colour, which denotes great age. In such ice

it was impossible to cut into dock on account of the time
it would occupy, even had we been provided with saws
of sufficient length. Our only possible safety lay in keep-

ing close in shore of grounded icebergs, but in doing so

the two ships were obliged to separate. The Alert secur-

ing to one, and the Discovery forcing herself in between
three smaller ones farther in shore.

On the two following days, during which the ice con-

tinued to drift to the southward and westward, the con-

stant movement of the heavy floes, nipping together with

great force, like the closing of a gigantic pair of scissors,

between which, if once caught, the ships would have been
instantaneously crushed, caused much anxiety, and neces-

sitated constant watchfulness and much labour on the

part of the officers and crew ; and all were much dis-

tressed at losing three or four miles of the ground pre-

viously gained. The rudders and screws were constantly

being shipped and unshipped, the midship boats were
obliged to be turned inboard, on account of the ice

touching their keels, and steam, when not in use, was
always kept ready at twenty minutes' notice. Beyond
wrenching the rudder-head, no serious damage occurred.

On the igth, the highest spring tide, the ice near us
became more open ; and from a high station on Mount
Joy I saw that we could at least regain our lost station,

and might get further north. Knowmg that this was our
last chance during the present tides, and until the strong
westerly winds set in, and the pack having opened for

the first time, I risked boring my way into the pack for

two miles, and by doing so entered a channel round Cape
Frazer which had long been considered as one of the
most difficult milestones to pass on our passage north.
By 9 P.M., after a few hours' delay during the flood tide

which brought the ice inshore again, we were fairly in

Kennedy Channel, secured to a floe off Cape John Barrow

;

only two days later in the year than when the Resolute
was blown out of winter-quarters at Melville Island, in

1S53, and with a fortnight of the navi>;able season still

before us. Between Scoresby Bay and Dobbin Bay there
is no protection obtainable except inside grounded ice-

bergs ; none of the shallow bays are deep enough to
shelter a ship from the pressure of heavy ice.

Soon after midnight the ice moved off shore, opening
a ^passage, and again allowed us to proceed, the water
spaces becoming more frequent and larger as we ad-
vanced northward. Passing the mouth of a large bay

about ten miles deep, after making a very tortuous
course through the ice and many narrow escapes of being
driven to the southward again in the pack, we reached
what we supposed to be Cape Collinson, the second of
two capes to the north of the large bay, which must be
intended to be represented on the chart as Scoresby Bay.
But as Cape Frazer is placed eight miles and Scoresby
Bay twenty miles too far north, and the re it of the
western land very incorrectly delineated on the charts, it

is difficult to say where we arrived, and yet for the pre-
sent it is necessary for me to describe the advance of the
expedition by reference to the published charts. I shall
therefore continue to do so with an occasional necessary
reference to our correct latitude.

Between Cape Collinson and Cape McClintock, the
north point of Scoresby Bay, is a slight indentation in

the coast from half to three-quarters of a mile in depth,
but affording no protection. North of Cape Collinson
the land trends slightly to the westward, and about three
miles north of the Cape turns sharp to the west, forming
Richardson Bay, which is much deeper than represented,
probably four miles broad and six deep. A heavy ice-

berg firmly aground two miles from the land in the shal-

low bay north of Cape Collinson, which had evidently
never moved this season, prevented a compact floe from
floating off shore. The same iceberg caught all the ice

that streamed down the west coast and round Richardson
Bay, guiding it out towards the south-east, away from
Cape Collinson, off which, and between it and the iceberg,

was navigable water. In this pool the two ships were
secured, watching for an opportunity to get north, and
during the forced delay employing our energies in trying,

by blasting, to unlock the land ice from the berg, and
let it drift south, with the hope of releasing the ice to

the northward ; but perhaps it is fortunate we did not
succeed, as by doing so, if the ice in the offing had not
opened at the same time, our principal protection might
have been lost, the iceberg itself being too small to form
a pool under its lee sufficiently large for both ships, even
had it been for one. A depot of provisions was landed at

Cape Collinson for our future travellers bound to the
southward along the coast. The current was observed to

run with greater rapidity to the southward than in the
broader part of Smith's Sound. During each flood-tide

about five miles of ice drifted past us ; for four hours of

the ebb it remained stationary ; thus about ten miles of

ice drifted south daily, adding to the accumulation in the

basin of Smith's Sound, unless, as is probable, it is

carried as quickly into Baffin's Bay through the southern
entrance. On the north side of each point on this shore
the ice had piled up a wall-like barrier from 20 to 30 feet

high, but elsewhere there was not much display of pressure.

On the morning of August 21, the water channels in

the middle of the straits looking very inviting, we made a
start at the top of high water, but were led by the ice so

much out from the land that I returned to our friendly

protecting floe and iceberg until the next tide, first en-

deavouring to clear the nip of one against the other by
ramming ; but finding that it would cost too much in coal

and shake of the ship to clear it completely, and too much
powder to blast it away, I gave up the attempt, after con-

sultation with Capt. Stephenson, and considering that the

constant open channels in the offing denoted more water

farther off. The two ships started again at 9 P.M., just

before low water, and after a troublesome passage through
about three miles of close heavy floe pieces, we passed
into open leads of water, extending to the north-east up
the straits. A bitter northerly wind, accompanied with

mist and snow, freshening at the same time, carried the

ice with great rapidity to the southward, and obliged us

to beat to windward under steam and fore and aft sails,

tacking frequently to avoid the heaviest streams of ice.

After this snowstorm the land remained covered with

snow for the season.
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By noon of the 22nd, after buffeting against a strong

breeze, we succeeded in weathering the northern head-

land of the largest bay on the west coast, named on the

latest charts Carl Ritter Bay, but agreeing by latitude and
relative position with the neighbouring land on the north

part of Richardson Bay, In this part of the channel

there was very little ice, but three or four miles further

north a heavy pack extended across towards Crozier

Island, and obliged us to proceed in that direction. In

the evening, the wind lulling, I took in the fore and aft

sails, and steered through the most open channels to the

northward, passing to the westward of Franklin Island,

and at midnight we were abeam of Hans Island, with per-

fectly clear water between us and the eastern land ; but
streams of ice prevented our approaching the western
shore. No deep inlet answering to the Carl Ritter Bay of
the charts exists in its given latitude. Steaming to the

northward, I endeavoured to close the western shore

south of Cape Cracroft, but the ice prevented our doing
so, and forced me to bear up to the eastward for Cape
Bryant, passing which I found the pack extending across
from Cape Morton and Joe Island to Cape Lieber, with a
south-westerly wind constantly adding to it by driving
more ice to the northward through Kennedy Ciiannel.

The Discovery then landed a depot of 240 rations at

Cape Morton for use of any travelling party exploring
Petermann Fiord, and the ships beat back to Bessels Bay,
in the entrance of which we obtained a sheltered anchorage
to the north of Hannah Island.

On the 24th, the south-west wind still continuing, which
I knew would open the ice on the western shore of Hall's

Basin, I ascended Cape Morton. At an altitude of 2,000
feet it was perfectly calm, with a clear sky. The prominent
capes of the channel were clearly visible—Cape Union
seventy miles distant, and Cape Sumner fifty miles, the
one locking in beyond the other to within five degrees.
All the west coast of Kennedy Channel, up to Cape
Lieber and Lady Franklin Sound, was clear of ice, with
navigable water through the ice streams in the middle of
the channel far to the northward. From Joe Island to

the north, and east to Polaris Bay, the ice was clearly

packed, but between Cape Lupton and Beechey was more
open. Hurrying to the boat the ships were signalled to

get under way, and we ran quickly to the northward
across the channel under sail. Five miles north of Cape
Lieber the pack obliged me to enter Lady FrankHn Sound,
on the northern shore of which an indentation in the land
gave promise of protection. On a nearer approach we
discovered a large and well-protected harbour inside an
island immediately west of Cape BelJot, against which the
pack ice of the channel rested. Here the ships were
secured close to the shore on the morning of August 25.

On entering the harbour we had the satisfaction of
sighting a herd of nine musk-oxen, all of which were
killed ; our joy at the good luck of the sportsmen and
ourselves being greatly increased by the news that the
vegetation was considerably richer than that of any part
of the coast visited by us north of Port Foulke, the
Elysium of the Arctic regions. Finding that the harbour
was suitable in every way for winter quarters, and the
abundance of the spare Arctic vegetation in the neigh-
bourhood giving every promise of game being procurable
I here decided to leave the Disi.overy, and to push forward
with the Alert alone.

Owing to our high northern position, although the sun
was still above the horizon at midnight, its altitude at
noon was too low to affect the temperature much, conse-
quently, after August 20 the temperature of the air re-

mained steadily below freezing point for the winter, and
the young ice was forming at midday much earlier than
it does in more southern latitudes. Notwithstanding this,

Arctic navigation depends so much upon the wind, that I

considered that the transient Arctic season of twenty days'
duration was still at its height. The ice in Robeson

Channel was well broken up, moving up and down
strait with the change of tide, and only waiting for a v

to open a passage along shore.

Having strengthened my crew by embarking Li

Wyatt Rawson and seven men belonging to the Discoz
forming one travelling sledge party, on the morninj
August 26 the two ships forming the expedition,

officers and crews of which had worked so harmonio
and successfully together, separated ; those embarkin
one, if the published charts and the statements of

predecessors proved correct, having the cheering feeli

of in all human probability successfully completing
chief task assigned us, but the others, although elatei

the prospects of their comrades and partaking gener

in the inspiriting feelings, having a desperate figh

conquer the sensation of being left behind to play v

they could not but consider a secondary part in

general programme.
On arriving at the entrance of the harbour the n

pack was found to have closed in against the shore

completely filled up Lady Franklin Sound, some si

floes streaming rapidly into Discovery Bay. In em
vouring to keep the ship clear of these, she touc

the ground at the top of high water and hung there

half an hour, when, fortunately, by lowering the bi

and hghtening the ship a little, she floated again witl

damage. During the afternoon, at lovv water, the p;

which, apparently uninfluenced by wind, had been mo)
to the southward the whole day, but fastest during
flood tide, drifted slightly off ttie land. Immediate
vantage was taken of the welcome opening which enat

us to proceed north, but on reaching Point Murchi:
the pack extending completely across the strait, prever

all farther progress ; there was therefore nothing fo

but to return to " Discovery Harbour," where the ;

was again secured at the entrance ready to advance
the first opportunity.

On the 27th we experienced very light north-east wii

The ice in the channel continued to move to the soi

ward, except during the height of the ebb tide, whe
was either stationary or set slowly northward, but
sufficiently so to open a navigable passage, although
before high water it appeared so ready to move thz

was induced to recall the skating parties to the ship

keep the steam up. On the 28th the ice was decide

more open, and we were just about to move at 11 7\

the commencement of the north running tide, whe
thick fog enveloped us, and, hiding everything at n
than twenty yards distance, effectually prevented
moving. Later in the afternoon it cleared off, but it

now low water, and on trying to move the ship I fo:

that, although afloat, she was within a basin, surroun
on all sides by a raised embankment of mud, so, with
tantalising prospect of an open channel before us, we v

forced to remain until the rising water enabled
lightened ship to pass over the obstacle. Hoisting up
boats and signalling a final "good-bye " to the Discov.
we succeeded in advancing to within a mile of C
Beechey, fifteen miles north-east of Discovery Bay, wl
in a tussle with a he ivy floe- piece, the rudder-hea
which had been badly sprung some days before—becc
so injured that the rudder was nearly useless ; at the si

time the pack was sighted pressing tight in against the c

on the northern side ; I therefore secured the ship in;

some grounded ice and shifted the rudder. While wail

at this part of the coast the sportsmen were fortur

enough to capture three more musk-oxen, a very welcc
addition to our supply of fresh meat.
On the 29th the pack remained closed in to the noi

ward of Cape Beechey until noon, when, at about the t

of high water, from the suaimit of the cape, I observe
opening. The ship was immediately signalled to advai
and, picking up my boat on the way, we succeeded
reaching Lincoln Bay, but not without having to run
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Ifexciting and rather anxious neck-and-neck race with a
Iheavy floe, which setting in towards the beetling pre-

Jcipitous chffs of Cape Frederick VII., forming the south

point of the bay, threatened to prevent our progress. At

I
the entrance of Lincoln Bay, which otherwise is much
exposed, some very heavy floe-bergs were aground on a
mk, and they must to a great extent keep heavy ice from
»rcing its way into the bay during a south-easterly wind,
which direction the bay is perfectly open. The head
the bay, which appeared from the distance to be well

Egetated, was filled with pack ice consisting of numerous
lall floe pieces less than a quarter of a mile in diameter,

"intermixed with "rubble," or "boulder" ice, now all

cemented so firmly together with this season's frost that

we had great difficulty in clearing away a dock for the

ship.

On the 30th a depot of provisions of 1,000 rations, for

the use of travelling parties, was landed on the north
shore of the bay. Soon after high water, the ice having
opened out considerably, we proceeded to the northward

;

but, in doing so, some large floe pieces of unusually heavy
ice obliged me, much to my regret, to stand out some
three miles from the lard, thereby risking the ship being
beset in the pack which I was most anxious and careful to

avoid happening. On all occasions of viewing the ice in

'lobeson Channel, since it was first seen from Cape
Morton, I had invariably noticed lanes of water stretching

south-east and north-west across the channel from about
Cape Lupton on the Greenland shore, to Cape Frederick
VII. on the west side, due probably to this being the
narrowest part or neck of the channel, and the ice jamming
across the narrowing space north and south of it, accord-
tig to the direction of pressure. Consequently, when at

3 r.M. the ice prevented any farther advance, observing
many pools of water near us, and having two hours of the

north-running tide favoured by a light air still due, instead

of returning to the safety of Lincoln Bay, I waited at the

edge of the pack, in the hope of its opening. But in this

I was disappointed, for at 4 P.M., having just sufficient

warning to enable me to pick cut the safest-looking place
near us, that is, to get as far away as possible from the
heavy ice, it completely encircled the ship, and she was
hopelessly beset in a very heavy pack, consisting of old

floes of 80 feet in thickness, and from one to four miles

in diameter, the intervals between them filled with broken-

up ice of all sizes, from the blue-ice rounded hummocks
which were sufficiently high above the water-line to lift

the quarter boats bodily as they passed underneath, whilst

;;rirding their way along the ship's side, down to the
rmailer pieces which the previous nipping together of the

heavy floes had rounded and polished like the boulders
and pebbles in a rapid river. Intermixed with the pack,
fortunately for us, was a vast collection of soft pats of

sludge-ice formed during the last snowfall : this, if

squeezed together before it is properly hardened into ice,

orms into plate-like masses with raised edges, each piece,

whenever moved, assisting to round its neighbour.
Since meeting the ice off Cape Sabine I had noticed a

gradual tut considerable change taking place in the
appearance and formation of the floes. The heaviest
that we first encountered were not more than eight or ten
feet in thickness. Off Cape Frazer were a Jew more
ancient pieces, estimated at the time as being twenty feet

thick, but we now know that that was far short of the
correct measure. But up to the present time, when the
main pack consisted of heavy ice, I had failed to realize

that, instead of approaching a region favoured with open
water and a warm climate, we were gradually nearing a
sea where the ice was of a totally different formation to
what we had ever before experienced, and that few Arctic
navigators had me', and only one battled with success-
fully

; that in reality we must be approaching the same
sea which gives birth to the ice met with on the coast of
America by Collinson and McClure, and which the latter

in 1 85 1, succeeded in navigating through in a sailing
vessel for upwards of 100 miles, during his memorable
and perilous passage along the north-west coast of Banks
Land, from Prince Alfred Cape to the Bay of Mercy, but
there sealed up his ship for ever ; which Sir Edward
Parry iiiet with in the same channel in 1820, but with the
more difficult task before him of navigating against stream
and prevailing wind, was forced to own conquered even
him and his experienced companions ; which, passing on-
wards to the eastward down McClintock Channel, beset,
and never afterwards released, the ErcbusTiwA Terror under
Sir John Franklin and Captain Crozier ; and which, inter-
mixed with light Spitzbergen ice, is constantly streaming
to the southward along the eastern shore of Greenland,
and there destroyed the Hansa cf the German Arctic
Expedition.
As our only hope of pushing north against the general

set of the current, to say nothing of the extreme hazard
of remaining in such a pack, consisted in regaining the
shore, both boilers were lighted and full steam kept
ready, in order to take immediate advantage of any
opportunity that might occur. During the night, at the
top of high water, the pack, which previously had been
drifting in a compact body to the southward, eased a
little near the edge of the large and deep floating floes,

in consequence of a difference in the force of the surface
and under-current ; but before we were able to clrar away
a space of water at the stern sufficiently large to enable
the rudder to be shipped, the ice closed, and obliged us to

dismantle again. At the full height of the ebb current
the pack again tried its best to open, but with th? same
result.

Fully expecting a change at low water, with much
labour a working space was cleared under the stern, but
owing to the spare rudder being very badly balanced we
nearly lost our opportunity. At last, with the same rr.omen-
tary slacking of the ice pressure as occurred at the top of
high water, with a greater pressure of steam than had
been exerted even during the official steam trial, the ship
commenced to move ; when, by advancing and retreating,

a water space was gradually formed in which the ship

could gain momentum, and at last we pushed our way
bodily into ice not quite so close, and succeeded most
providentially in reaching the shore in Lincoln Bay. Had
we been delayed another five minutes the ship would
have been caught in the pack during the heavy gale
which set in from the south-west the same evening, and
continued for two days ; and which, in fact, by forcing

the pack to the north-east, out of the Robeson Channel,
enabled the ship to pass Cape Union without any trouble.

During the late struggle, as well as on many previous

occasions, it was noticeable how futile the efforts of the

crew were to clear away the ice on the bow or quarter

which impeded the movement of the ship, compared to

the enormous power exerted by the ship when able to

ram her way between the pieces even at ordinary speed.

Thus steamers are enabled to penetrate through a broken-
up pack which the old voyagers, with their sailing vessels,

necessarily deemed impassable. At the same time there

is a limit to the risks which are advisable to be run ; no
ship has yet been built which could withstand a real

nip between two pieces of heavy ice.

On the afternoon of August 31, shortly after the ship

was secured in her former position to the firm ice in Lincoln

Bay, the wind gradually freshened from the south-west,

blowing slightly off the land, accompanied with a snow-

storm and a threatening appearance of the weather. So
far as we could dstinguish through the snow, the main
pack was driven by the gale to the northward up the

channel, but knowing that it would take some hours to

produce a navigable passage past Cape Union, I waited

until the morning of September i, when with steam

at hand ready if requisite, we passed up the straits,

running before a strong gale 9^ knots an hour, between
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the western shore and the pack, which was driving

quickly to the northward, at about three miles distance

from the land. By noon, having carried Her Majesty's

ship into latitude 82° 24' N., a higher latitude than any
vessel had ever before attained, the ensign was hoisted at

the peak. On hauling to the westward at the northern

entrance of Robeson Channel, we lost the wind under

the lee of the land, and were obliged to furl sails and
proceed under steam ; at the same time the breadth of

the navigable water channel was much contracted, until

off Cape Sheridan the ice was observed to be touching
the shore.

In Robeson Channel proper, except where the cliffs rise

precipitously from the sea, and afford no ledge or step on
which the ice can lodge, the shore line is fronted at a few
paces distance by a nearly continuous ragged-topped ice

wall from fifteen to thirty-five feet high. It is broken only

opposite the larger ravines, where the soil carried down
by the summer flood has, by accumulating, shallowed the

water sufficiently to catch up the drifting ice as it passes,

and form a line of more isolated ice hummocks. Here
the continuity of the ice wall is occasionally broken. But
on leaving Robeson Channel, immediately the land trends

to the westward, the coast line loses its steep character,

and the heavy ice is stranded at a distance of 100 to 200
yards from the shore, forming a fringe of detached masses
of ice from 20 feet to upwards of 60 feet in height above
water, aground in from eight to twelve fathoms water, and
except where the coast is shallow extending close into the

beach line. The average measurement of the ice in

thickness as it floated is 80 feet, and it always breaks
from the salt water floe of which it originally formed a
part in pieces of slightly greater dimensions in horizontal

measurements. On finding the ice close in at Cape
Sheridan, having made good 25 miles of northing since

leaving Lincoln Bay in the morning, my only alternative

was to secure the ship inside this protecting barrier of ice,

where she was accordingly placed during the afternoon,

and a depot of provisions of 2,000 rations established for

the use of travelling parties. The weather remained thick

until the evening, when 1 obtained a good view from a
station about 300 feet above the sea level. The coast line

continued to the north-west for about thirty miles, form-
ing a large bay bounded by the United States' range of
mountains—Mounts Marie and Julia and Cape Joseph
Henry, named by the late Capt. Hall, are so conspicuous
that it was impossible to mistake their identity although
more than thirty degrees out in bearing on the chart. No
land was to be seen to the northward although our wishes
leading to the thought, we still hoped that the heavy
clouds in that direction might hide it from our view. But
considering the character and movement of the ice I was
reluctantly forced to admit that it gave convincing proof
that none existed within a reasonable distance, and that

we had arrived on the shore of the Arctic Ocean finding

it exactly the opposite to an " Open Polar Sea." The
pack ice extended close in to Cape Sheridan and the

shore to the westward of it, a pool of water being noticed
on the east or lee side of each projecting point in the bay
which the intervening ice effectually prevented our think-

ing of reaching. To the eastward the channel by which
we had advanced was completely blocked by the return
of the ice, and the ship, although fairly protected, was
thoroughly embayed by the pack. The last snowfall had
covered the land completely to a depth of from 6 to 12

inches and the low sloping hills formed anything but a
cheering landscape.

During the night the wind again freshened considerably
from the south-west, and in a squall carried away the
hawsers by which we were secured and obliged me to let

go a bower anchor ; this faUing on gravel did not bring
the ship up until she had drifted half a cable's length out-
side the barrier of " floe-bergs " from which the pack was
slowly retreating towards the north-east. The gale con-
tinued all night and drove the pack two miles off shore,

but its constant motion to the eastward kept it tight

against Point Sheridan and cut us off from all chance
advancing. I was much struck at the time by the

i

tinacity with which the pack kept its ground during t

severe gale, and could not help fearing that there wo
be little chance of its opening out sufficiently to allow
to advance much farther this year ; but knowing well

occasional inexphcable uncertainty in its movements
still hoped for the best.

On the morning of September 2 the wind sudde
shifted from south-west to north-west, bringing the p;

rapidly in towards the land, and causing the ship to sw
broadside on to the heavy stranded ice ; fortunately,

barometer having indicated the probability of a chai

occurring, steam had beea kept ready, and after a ci

siderable amount of manoeuvring the anchor was weigh
Our protected dock was so small, and the entrance tc

so narrow and encumbered with ice, that it was vi

extreme difficulty, much labour, and no trifling expense
broken hawsers, that the ship was hauled in stern fc

most, with the united force of the wind and flood t

pressing at right angles to the course. It was a r

question whether the ice or the ship would be in fi

and my anxiety was much relieved when, as the wh
northern pack reached the outside of our friendly fl

bergs, I saw the ship's bow swing clear inside into safi

and the pack, instead of doing us an injury, considera
strengthen our protecting outwork by forcing new pie

on shore ; at the same time, we could not help foresee

that by so doing our chance of advancing when we wisi

was proportionately lessened. The danger we had
narrowly escaped from was forcibly represented to us
as the pack, with irresistible force, swept past us to

eastward at the rate of a mile an hour, and constat
added to the accumulated masses outside.

The projecting point of a heavy floe would first groi
in from ten to twelve fathoms of water ; then the ou

mass, continuing its course, unable to stop its progre

would tear itself away from its cast-off portion. 1

pressure, however, still continuing, the severed piece \

forced, and frequently by the parent mass itself, up
steeply inclined shore, rising slowly and majestically <

of the water 10 or 12 teet above its old line of flotati

and remaining usually nearly upright. The motion \

entirely different to that produced when two ordin
floes some 4 or 6 feet thick met together ; then,

broken edges of the two pieces of ice, each striving

the mastery, are readily upheaved and continually

over with a noisy crash. Here, the enormous presst

raising pieces, frequently 30,000 tons in weight, in cc

parative silence, displays itself with becoming solemr
and grandeur. What occurs when two 80-foot floes m
we cannot say ; but the result, as far as a ship is c

cerneJ, floating as the ice does higher out of the wa
than herself, would be much the same as the clos

together of the two sides of a dry dock on the confir

vessel.

For the next three days we experienced light weste
winds ; the ice remained close in to the coast, movi
generally to the south-eastward, but occasionally stoppi

and closing up towards the north-west during the e

tide. During the flood, pools of water, half a mile lo

by a quarter broad, frequently formed on the south-e

side of the larger floes, but they were always complet
isolated from each other by several miles of heavy i

Although a few large floes could be distinguished in 1

offing, the pack within five miles of the land usually c(

sisted of floes of less than a mile in diameter, with a v(

large proportion of rubble ice evidently broken off 1

large floes as they forced their way past the points

land to the north-west of us, the whole forming as rou

a road for sledge travelling as could well be imagined.

At this period, although all regular navigation was e

dently at an end, I was naturally most anxious to m(
the ship from her exposed position before the setting
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winter, but the quickly advancing season warned me
Jthat no movement should be made without a reasonable
probability of attaining a sheltered position. Accordingly,
Commander Albert Hastings Markham and Lieut. Pelham
Aldrirh started on September 5 to look at a bay seen
from our hill station about eight miles distant from us to

the westward. They reported that it was a well-sheltered

harbour, thickly coated with this season's ice, but that

the continuous wall formed by the grounded floe bergs
across the entrance to it would effectually prevent our
entering.

After this report, with the temperature remaining steady
ctween + 20° and + 10°, and the barrier of grounded

ice, which, although protecting, effectually imprisoned us,

having increased in breadth to seaward for 200 yards,

each heavy piece being compactly cemented in amongst
its neighbours by the lighter broken up rubble ice, which
was carried in by the tidal current, and frozen into posi-

tion by the low temperature, I decided to commence
landing such provisions and stores as were hampering
the decks of the ship, and which would not be required
during the winter, should we fortunately be able to move
into safer quarters.

On September 6, 7, and 8, we experienced a heavy fall

of snow, which, bearing down the young ice by its accu-
mulated weight, allowed the water to percolate upwards,
and render the floe very wet and unfavourable for travel-

ling on. But not expecting any decided movement of the
ice during the neap tides, and having secured the ship
with a bower anchor and cable to the shore, and landed
an ample depot for the support of any travelling party in

the event of accident to the ship, which at the time did
not appear improbable, Lieut. Pelham Aldrich, accom-
panied by Capt. Feilden, R.A., and Dr. Edward L, Moss,
started on a pioneering journey towards the north, and
Lieut. Wyatt Rawson towards the south. The latter

returned after two days' absence, having found the cape
three miles from the ship, forming the entrance to

Robeson Channel, impassable by land, on account of the
steepness of the cliffs ; and by sea, in consequence of the
continual movement of the broken pack, which prevented
him venturing on it, even with a boat. Lieut. Aldrich's
party returned after an absence of four days. He had
succeeded in establishing a depot of provisions, and ex-

ploring the coast line for a distance of twenty miles to the
north-west. The travelling was found to be unusually
heavy, owing to the very rough state of the ice, and the
deep snow, with its sticky wet foundation of sludge

;

indeed, so bad was it that although only laden with half
weights, all three sledges broke down. The young ice in

the few patches met with was too weak and treacherous
to admit of heavy sledg.-s journeying over it ; one sledge
broke through, and was only recovered with much diffi-

culty.

On September 10 a westerly wind blowing off shore,

irce 4, combined with the ebb tide, opened for the first

line since our arrival here, a narrow channel between the
rounded ice and the pack extending for half a mile
eyond Cape Sheridan, but trending out to seaward. On

the nth, the same wind continuing, the channel widened
out until it was a mile broad, and extended for six miles
to the westward, ending two miles distant from the shore.

As this offered an opportunity of advancing a large depot
of travelling provisions and boats by water. Commander
Markham started with a strong party, having first to

launch the boats across the heavier barrier of ice within
which the ship was sealed up, apparently frozen in for the
season.

The sky being fairly clear, this was the first day on
which we were able to pronounce decidedly concerning
the northern land reported to exist by the Polaris. After
a constant watch, and carefully noting the movement of
the darkened patches, I was now with much reluctance

forced to admit that no land existed to the northward for

a very considerable distance. As seen through the light

haze the dark reflection of the sky above the detached
pools of water in the offing, in strong contrast by the side
of the light reflected from the close ice, which in a great
measure is similar to the bright glare reflected from a
large sand flat, creates a very decided appearance of land
when there is a mirage ; indeed, sufficiently so as to

deceive many of us when so anxiously expecting and
hoping to see it. We, therefore, cease to wond r at the
cnsual look-out men from the Polaris being mistaken,
but the more experienced on board should not have
allowed themselves to be so readily misled.

During the 13th and 14th the wind from the south-
west gradually freshened, until on the latter day it was
blowing a very strong gale, force 10 in the squalls, and
evidently extending over the whole extent of Kennedy
Channel ; for the swell from the open water which it had
produced on the weather shore extended round Cape
Rawson, and reaching our position broke up all the light

ice formed this season, and drove it out to sea, the large
grounded floe-bergs alone remaining, with clear passages
between them, through which we could have readily
passed if requisite ; but the main pack to the westward,
although the channel leading to seaward had extended
to between ten and twelve miles distance from us, still

remained fast to the shore at a distance of about six miles
from the ship.

The ship was secured by a bower cable, stem to the
shore, one side resting against a large floe-berg, and
bumping slightly against it with the swell. During the
evening it was blowing furiously, with a blinding snow-
drift, and whilst I was thinking of the uncomfortable state

of the travellers in the tents in such a gale, I observed
Commander Markham arrive abreast the ship. Although
we were within 1 20 yards of the shore, it was only by
double manning the oars of the cutter that during an
opportune lull I was able to establish a hauling line

between the ship and the shore, and so communicate with
him ; when it appeared that, having one man disabled
from exhaustion, he had decided to push on for the ship
to obtain assistance. With the help of the fresh men
forming the cutter's crew, Capt. Markham and myself
had the satisfaction of seeing the sledge party all on
board before midnight, and the frozen man's life saved

;

but the sledge crew, who had so gallantly faced the
storm, were a!l much exhausted, and m fact did not
recover themselves for several days.

On the morning of the 15th the wind lulled consider-

ably, and the remainder of Commander Markham's party,

under the command of Lieut. Parr, returned, having
passed anything but a pleasant time in their tents during
the gale. On ascending our look-out hill I observed that

the ice to the westward between the land and the channel
in the pack had drifted to seaward, leaving a clear road
by which we could advance to a place of shelter. Making
a signal to the ship, steam was immediately got ready and
the rudder shipped, but on lowering the screw we found
it impossible to enter the shaft. Whilst raising it again

to clear away the ice, a very thick snowstorm came on
with a blinding mist, which, hiding everything from view,

prevented our moving. Before midnight the storm was
blowing as furiously as ever.

On the morning of the i6th, the gale still keeping the

main pack clear of the shore, the weather cleared again,

and another attempt was made to ship the screw, but
without success, on account of the accumulated ice.

While endeavouring to clear it the wind gradually shifted

round to the north-west, and we had the mortification of

seeing the pack rapidly nearing the land. By 2 P.M. it

had reached the shore ice, and effectually closed us in for

the winter. It never left the shore to the north-westward

of our position afterwards, although a large space of clear

water remained to the eastward between us and Robeson
Channel, so long as the wind lasted from the eastward.
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I may here add that on examining the coast-hne after-

wards, both during the autumn and the following spring,

I am firmly persuaded that our forced detention during

the late gale was most providential. There was no bay
on the coast open enough to receive the ship, and the ice

at the entrance of each was far too thick for us to cut

or force our way through before the main pack had
closed in.

Off the open coast where we were forced to pass our

winter, the heavy nature of the ice constituted our safety

;

grounding in twelve fathoms, it was impossible that it

could hurt the ship. At first I was rather anxious lest

any lighter ice might be forced in, and that then the ship

might be driven by it on shore, but as time advanced
and nothing but ice of the same thick character made its

appearance, I became more reconciled to our position.

It ultimately proved to be the best sheltered position on
the coast from which a ready means of retreat was likely

to be offered. In all other parts, the beach, either by
being too steep, allowed the heavy ice to force its way
close up on to the shore, or where shallower, left a suf-

ficiently large space of water in which smaller and more
dangerous ice-blocks were able to drift about before they

grounded in about the same depth of water as that in

which the ship floated.

During the following week preparations were made for

the autumn sledging, each man being fully employed fitting

his travelling clothing and preparing the equipment of

the sledges. As soon as the shore ice was sufficiently

strong, Commander A. H. Markham, with Lieutenants A.
A. C. Parr and W. H. May under his orders, started on
September 25 with three sledges to establish a depot of

provisions as far in advance to the north-westward as

possible. Lieut. P. Aldrich left four days previously with

two lightly-equipped dog sledges to pioneer the road
round Cape Joseph Henry for the larger party. He re-

turned on board on October 5, after an absence of thir-

teen days, having been accompanied by Adam Ayles,

A.B. On September 27, from the summit of a mountain
2,000 feet high, situated in lat. 82° 48' N., somewhat
further north than the most northern latitude attained by
our gallant predecessor. Sir Edward Parry, in his cele-

brated boat jcurncy towards the North Pole, he discovered

land extending to the north-westward for a distance of

sixty miles to lat. 83° 7', with lofty mountains in the inte-

rior to the southward. No land was sighted to the

northward.
On October 14, two days after the sun had left us for

its long winter's absence. Commander Markham's party
returned after a journey of nineteen days, having, with
very severe labour, succeeded in placing a depot of pro-
visions in lat. 82° 44' N., and ^n tracing the coast-line

nearly two wWts further north, thus reaching the exact

latitude attained by Sir Edward Parry. Being anxious
to inform Capt. Stephenson of our position, and the good
prospects before his travelling parties in the following

spring in exploring the north-west coast of Greenland, I

despatched Lieut. Rawson again to attempt to open com-
munication between the two vessels, although I had
grave doubts of his succeeding. He was absent from
October 2 to October 12, returning unsuccessful on the
latter day, having found his road again stopped by unsafe
ice within a distance of nine miles of the ship. The
broken masses of pressed-up ice resting against the cliffs,

in many places more than 30 feet high, and the accumu-
lated deep snow-drifts in the valleys caused very laborious

and slow travelling.

During these autumn sledging journeys, with the tem-
perature ranging between 15° above and 22° below zero,

the heavy labour, hardships, and discomforts inseparable
from Arctic travelling, caused by the wet soft snow, weak
ice, and water spaces, which obliged the sledges to be
dragged over the hills, combined with constant strong
winds and misty weather, were, if anything, much greater

than those usually experienced. Out of the nortl

party of twenty-one men and three officers, no less t

seven men and one officer returned to the ship b:

frostbitten, three of these so severely as to render an
tation necessary, the patients being confined to their 1

for the greater part of the winter.

The sledges with their cargoes on four occasions b:

through the ice, and individual men frequently
;

these, becoming wet through, were made to change t

clothing, and so escaped any bad consequences.
frost-bites are to be attributed entirely to the wet sli

state of some of the ice that had to be crossed. I

happened that heavy snow fell on twelve conseci

days, forming a layer of lightly compressed snow at

'

2 feet thick, which in the snow-drifts collected into ri(

more than double that depth. The thin ice, not b
sufficiently strong to support this additional we
became borne down and allowed the water to

through. This being protected from the cold tempen
of the air by its blanket-like covering, remained unfn
although the temperature was upwards of 40° below

freezing-point ; consequently whenever the traveller:

experienced as they were at the time, were forced to

their sledges over a road of this nature, their feet be(

wet and afterwards frost-bitten a considerable time b

they discovered it (when the tent was pitched ir

evening), by which time the mischief had attained

an advanced stage as to defy all restoration of the c

lation. The tent equipment became so saturated

frozen moisture that on arrival on board it weighed
than double .what it did when dry before starting

;

so anxious were all to escape another sleepless nig

the stiffly frozen blanket bags, that on the last el

forced march was made by the northern party thi

the heavy snow to the ship, in which the powers of ei

ance of all engaged were tried to the utmost. A]

travellers returned in wonderful spirits and full of j

Nothing could exceed the determined perseverance

which each obstacle to the advance of the party

overcome, or the cheerfulness with which each made
of the numerous unavoidable hardships they had u

gone The sledges proved to be too rigid ; the upi

breaking necessitated frequent stoppages for repairs

by taking out the metal pins connecting them to the \

bearer?, and depending upon the hide lashings, they

wards stood the unusually heavy Avork admirably.

On no one day while the northern party were trav

this season could they have obtained snow of suft

consistency to enable them to build snow house

shelter by night. Lieut. Rawson, finding harder sn

the southern ravines, was able to construct a snow '.

on one occasion. The advantageous results of the av

travelling, in addition to the advance of provisioi

future use, were; first, a considerable gain in expei

in Arctic sledging, and secondly, by our greater

fortune in finding continuous land over or near

to travel, we succeeded in wresting from Sir E(

Parry and his companions their gallantly-achievec

tinction of having advanced the British flag to the h
northern latitude. I have grouped the names of h
and his followers together on the chart in the latiti

which they attained in 1827. On the return of th

veiling parties, the sun having bidden us farewell,
]

rations were made for the winter ; the ship was h

over, all the provisions and stores which could witl

the weather, and for which room could not be found
hatches, were deposited on shore, and the habitabh
cleared as much as possible. By carefully coverir;

the engine-room hatches with a thick layer of sno

cold, throughout the winter, was kept from penet

downwards into the lower part of the ship. The t

rature of the holds and engine-room, without the

fires, always remaining above -\- 28*5, the temperal

the surrounding water, and the fire-pumps whic
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their suction pipes more than six feet below the water-line,

remained serviceable to the last.

The long Arctic winter, with its unparalleled intensity

and duration of darkness produced by an absence of sun-

light for 142 days, was passed by each individual on
board with much cheerfulness and contentment. Owing
to the sameness in the daily routine, which, when looking
into futurity, is thought to entail a long duration of

dreary monotony, the time, in reality, passed with great

rapidity, and in January, when the first glimmering
increase in the midday twilight began to lengthen
sensibly day by day, the want of light was scarcely noticed

by any one ; and not until the sun actually returned on
March i did we in any way realise the intense darkness
we must have experienced for so long a period. The
manifold ordinary duties of the ship—to which were added
the constai)t repair of the snow embankment, which, in

consequence ot our being frozen in close to a stranded piece

of ice, was thrown down every springtide—kept the ship's

company fully employed, ana gave them plenty of exer-

cise during the day. On five evenings in the week a
school, formed on the lower deck under Commander
Markham and several of the officers, was well attended,

each Thursday being devoted to lectures, songs in cha-
racter, and readings, with occasional theatrical represen-

tations ; the whole so admirably arranged and conducted
by Commander Markham as to keep up the pleased
interest of all for the whole period. The ventilation of

the ship received the unceasing attention of Dr. Thomas
Colan and myself, and owing to the large extra space
amidships, left Httle or nothing to be desired in that

respect. The health of the officers and crew, with only

one exception, was most excellent, and the habitable deck
as dry as is possible in these regions, in a ship without an
extraordinary expenditure of coal.

With the arrival of the new year preparations for the

spring travelling campaign commenced, the dogs being
exercised daily under the superintendence of Mr. George
Le Clere Iigerton, Sub-Lieutenant, as soon as there was
sufficient light. The pack in the offing remained in

motion until the first week in November, when it gradually

settled itself into position for the winter, the last pool of

water being seen on the i6th of the month off Cape
Rawson at the entrance to Robeson Channel. No move-
ment, whatever occurred in the ice during the winter,

except the formation of a tidal crack outside the grounded
ice, which opened 2 or 3 feet during the spring tides.

Although we had frequent evidence of strong winds pre-

vailing in Robeson Channel, the weather at our winter

quarters was remarkably calm ; indeed we may be said

to have wintered on the border of a Pacific Sea. The
prevailing wind was from the westward ; we never experi-

enced any easterly winds ; it always blew off the land.

Had it not been for the intervening calms, the persistent

westerly winds might have been well called a trade wind.

On only two days were we prevented by the wmd and
accompanying snow-drift from taking exercise outside the

ship. This quiet state of the atmosphere was productive

of the severest cold ever experienced in the Arctic

regions.

Early in March, during a long continuance of cold

weather, the Alert registered a minimum of 737 below
zero; the Discovery, 2X the same time, 70*5 below zero. In

1850 the North Star, at Wolsenholme Sound, in lat. 76° 30'

N., recorded 69 "5 below zero. The Alert's minimum tem-
perature for twenty-four hturs was 7031 below zero, the

Discoverys minimum temperature for twenty- four hours
was 670 below zero ; Dr. Kane's, at Rensselaer Harbour, in

lat. 78° 37' N. in 1854, 58 01 below zero. Previously the

longest continuance of cold weather recorded, that by Sir

Edward Belcher at Nonhumberland Sound, in lat. 76° 52'

N., in 1853, was a mean temperature for ten consecutive
days of 48 9 below zero. The Discovery expeiienced a
mean temperature for seven consecutive days of 58*17

ditto. The Alert experienced a mean temperature for

thirteen days of 58*9 ditto ; and for five days and nine
hours of 66*29. During February mercury remained
frozen for fifteen consecutive days ; a south-westerly gale,

lasting four days, then brought warmer weather ; imme-
diately the wind fell cold weather returned, and the

mercury remained frozen for a further period of fifteen

days.

After the heavy snow-fall in the autumn previously

alluded to, very little fell, and much trouble was experi-

enced in obtaining sufficient for embanking the ship, it

being necessary to drag some from the shore for that

purpose. Owing to the small quantity which fell during
the winter, estimated at from 6 to 8 inches, the summits
of the coast hills were uncovered by the wind and re-

mained so until May and the early part of June, when we
again experienced a heavy snow-fall, estimated at a mean
thickness of i foot. In the valleys and on the shores having
an eastern aspect, the snow which fell remained light,

and, unless snow-shoes were used, caused very heavy
travelling. In the unprotected valleys and on the weather
coasts the snow was sufficiently compact to afibrd fair

travelling, much the same as that experienced in southern
latitudes, where the more variable winds harden the snow
everywhere.

Light flashes of aurora were occasionally seen on
various bearings, but most commonly passing through
the zenith. None were of sufficient brilliancy to call for

notice. The phenomena may be said to have been insig-

nificant in the extreme, and, as far as we could discover,

were totally unconnected with any magnetic or electric

disturbance.

During the winter Commander Albert H. Markham
and Lieut. George A. Giffard employed themselves with
much diligence and perseverance at the magnetic ob-

servatory, situated on shore, in a series of large and lofty

snow houses, which were connected together with a
covered snow gallery. Weekly observations were made
with Barrow's dip circle for determining the incHnation,

and by means of Lloyd's needles for the total (relative)

force. Occasionally these observations were repeated on
the same day. The absolute horizontal intensity was
obtained once every three weeks, and a series of hourly
differential observations were obtained with the portable
declination magnetometer on several consecutive days in

the months of December, January, and February. At
various places between Disco and the Alert's winter
quarters, whenever opportunities offered, observations for

inclination and total force were taken with Mr. Fox's
instrument, observations for determining the absolute
declination were also taken when opportunities occurred.

Lieut. Pelham Aldrich superintended the meteorological
observations, also observations with Sir C. Wheatstone's
polariscope, and Lieut. Alfred A. C. Parr, notwithstanding
the severe season, obtained a good series of astronomical
observations, also observations with the spectroscope and
Sir William Thomson's portable electrometer.

I have not hitherto alluded to the services of Capt.

Feilden, Paymaster, R.A., Naturalist to the Expedition,
preferring that the report on the numerous scientific sub-

jects to which he has directed his attention should
emanate from himself ; I will merely state here that not
one moment has been lost by this indefatigable collector

and observer. He has, moreover, by his genial disposi-

tion and ready help on all occasions, won the friendship

of all, and I feel confident that their Lordships will highly

appreciate his valuable services. I am only doing him
justice when I state that he has been to this expedi-

tic n what Sabine was to that under the command of Sir

Edward Parry.
Dr. Edward Moss, a highly skilled and talented ob-

server, in addition to his medical duties, kept himself fuUj

employed in many branches of natural science ; his in-

vestigations embraced studies of the floe-bergs and floes
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|r principally chlorine estimations, specific gravity estima-

tions by Buchanan's method, and microscopy of dust

strata ; the chlorine and specific gravity estimations, and
the microscopy of winter sea water ; examination of air

precipitates ; estimation of carbonic acid and watery
vapour in air ; some experiments on the brittleness of

iron at low temperatures.
The vicinity of our winter quarters proved to be un-

favoured by game. On our first arrival a few ducks were
seen and five shot, and during the winter and spring three

hares were shot in the neighbourhood of the ship. This
completes our list up to the end of May. In March, a

wolf suddenly made his appearance, and the same day
the tracks of three musk-oxen or reindeer were seen wiihin

two miles of the ship, but they had evidently only paid

us a flying visit. In July six musk-oxen were shot, the

only ones seen in our neighbourhood. The travelling

parties were only slightly more fortunate in obtaining

game. In June a few ptarmigan, ducks, and geese were
shot and used by the sick. In July and August they

obtained a ration of fresh meat daily. In March and the

beginning of April about two dozen ptarmigan passed the

ship, tlying towards the north-west in pairs ; finding no
vegetation uncovered by snow in our neighbourhood, they

flew on seeking better feeding grounds ; they were nearly all

shot subsequently by the outlying parties near Cape Joseph
Henry. In the middle of May snow-buntings and knots

arrived. A number of the young of the latter were killed

in July, but no nests or eggs were found. Early in June
ducks and geese passed in small flocks of about a dozen,

flying towards the north-west, but owing to a heavy fall of

snow, lasting three days, which covered the land more
completely than at any other time during our stay, at

least half the number returned to the southward, not

pleased with their prospects so far north. Two dozen
small trout were caught during the autumn and summer
in lakes from which they could not possibly escape to the

sea.

The total game list for the neighbourhood of the Alert's

winter quarters, is as follows :

—
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west, along the coast line he had discovered in the

previous autumn.
In regard to the first of these two journeys, that under-

taken over the ice towards the north, it is my duty to its

Commander and his followers to state that, knowing the

extremely rough road over which they would be obliged

to travel, I had little hope that they would reach a high

latitude, for their daily progress with light or heavy
sledges must necessarily be very slow. I thought it best,

nevertheless, to make the experiment, to prove whether or

not the Pole could be reached by a direct course over the

ice without continuous land along which to travel.

Having such willing and determined leaders as Com-
mander Markham and Lieut. Parr, and the pick of the

ship's company, who themselves were all chosen men out

of numbers at hand, I sent them forth with full confidence

that whatever was possible they would perform.

In organising this party, nothing was known of the

movements of the Polar ice. I was even in doubt
whether it was not always in motion in the offing, conse-

quently I decided that boats must be carried of sufficient

capacity for navigation, and not merely for ferrying pur-

poses. This necessitated very heavyweights being dragged.

It was also necessary that the party should carry a heavy
load of provisions, or, owing to our clear weather and
lofty look-out station, we had previously ascertained that

no land existed within a distance of fifty miles of Cape
Joseph Henry.
When a sledge party have to drag a boat even with only

a few days' provisions, and over a smooth floe, double
trips are necessary over the same road daily, in the same
manner as Sir Edward Parry was compelled to journey

in 1827, consequently, the utmost limit that could be
transported in this way with two trips on level ice was
chosen, and this provided the party for an absence from
the land for sixty-three days. The plan usually resorted

to of reducing the weights carried by the advance party by
providing a chain of supporting sledges is not applicable

when each assisting sledge requires a boat capable of

carrying its crew.

On the day following the departure of our travelling

parties, Mr. Egerton and Lieut. Kawson returned from
the Discovery after a rough journey, with a tempe-
rature ranging between 44° and 15° below zero, but all in

good health and spirits, and beyond sore noses and tips

of fingers from frost-bites, were none the worse for their

cold journey.

The news from the Discovery was most cheering with

the exception that, although they had succeeded in obtain-

ing upwards of thirty musk-oxen, one man was in the

sick list with a bad attack of scurvy. With this exception

the crew of the Discovery had passed a very comfortable

winter, plenty of cheerful work leading to and inducing
constant employment of mind and body, coupled with a
fair share of mirthful relaxation and a frequent meal of

fresh meat, I refer you. Sir, to Capt. Stephenson's full

report for a detail of his proceedings. His crew were
preparing for the exploration of Lady Franklin Sound
and the coast of Greenland,
On April 8 the first supporting sledge returned from

Commander Markham's and Lieut, Aldrich's parties.

As usual on the first starting several of the travellers were
much distressed by the severe and unaccustomed work,
and the cold weather preventing sleep at night, but were
gradually improving. One man who had been ailing

slightly during the last month was sent back, and one of

the crew of the supporting sledge returned with a frost-

bite, the only serious case during the season, although the
travellers, on two days out of the six that this party were
away, experienced a temperature of — 46°.

On April 10 Lieut. Wyatt Rawson and Sub-Lieut.
George Le Clere Egerton, having somewhat recovered
after their cold journey to the Discovery, equipped with
light sledges, started to ascertain the nature of the ice in

Robeson Channel, and to mark a convenient road acros

it for the heavier exploring sledges coming north from th

Discovery under the command of Lieut. Lewis A.

Beaumont.
On April 24 the second division of the supportin

sledges returned, reporting the main parties to have settle

steadily down to their work, and with the exception of on
marine suffering from debility who was sent back, all wer
in good health and capital spirits. The temperature ha
fortunately risen to about — 26 degrees. The very col

weather had tried the party much, and there had bee
numerous light cases of frost-bites, which but for the pn
sence and care of Dr. Moss might have proved seriou:

The appearance of the ice within six miles of the land wa
anything but cheenng to the northern party, but the

looked forward with hope that the floes would get larg{

and less broken up as they advanced. Ench sledg

carried extra tea in lieu of the usual midday allowance <

spirits. Both men and officers were unanimous in favoi

of the change, and willingly put up with the misery (

standing still in the cold with cold feet during the Ion

halt needed for the purpose of boiling the water, and a
agreed that they worked better after the tea lunch tha
during the forenoon.

On the i6th Lieut. Lewis A. Beaumont and Dr. Richai
W. Coppinger arrived from the Discovery, having bee
ten days performing a travelling distance of seventy-si

miles with light sledges, so broken up and difficult w£
the nature of the ice in Robeson Channel. They brougt
news that the ice was continuous and afforded fair trave

ling across Hall's Basin, and that the depot of provisior

at Polaris Bay was in good condition and fit for use. The;
circumstances enabled me to arrange for Lieut. Beaumoi
to proceed with lightly laden sledges along the Greenlan
coast to the eastward, and after completing his journey 1

fall back on the Polaris depot before June 15, by whic
time two boats would be carried across the straits froi

the Discovery, ready for his retreat should the ice ha\

broken up.

On the 18th Lieut. Rawson and Mr, Egerton returne(

having succeeded in crossing the channel without findin

more than the usual difficulties amongst the heavy hun
mocks, which they had now become so accustomed t

They had landed on the Greenland coast north of th

position marked as Repulse Harbour, which proves to t

only a slight indentation in the coast line, having a fresi

water lake inshore t f it, which from, an inland view migl
readily be mistaken for a harbour.

On April 20 Lieut. Beaumont, accompanied by Lieu
Rawson and Dr, Coppinger, started for his Greenlan
exploration, the few days' rest having materially benefite

his men, who may be said to have started from the Di.

covery unexperienced in Arctic sledgmg, that ship havin
had no autumn travellmg in consequence of the ice r(

maining in motion until a very late period of the season,

On April 23 Capt, Stephenson and Mr, Thomas Mitchel
assistant-paymaster in cliarge, arrived from the Discover
and I had the advantage of consulting with the form<
unreservedly concerning the prospects of our numerot
travellers then scattered over the neighbouring shorei

the two ships remaining tenanted only by officers and
few invalids. Arrangements were made for the exph
ration of Peiermann's Fiord, and should the season pro\
favourable, for the examination of the ice-cap south (

Bessels Bay. On April 30 Capt. Stephenson returned t

the Discovery.
Until the latter end of May sledge parties were coi

tinually arriving or departing, carrying forward depots (

provisions for the use of the distant parties on their returi

In carrying out these duties I was much indebted to D
Edward L. Moss, who again volunteered to command
sleage, and I the more readily availed myself of his sei

vices knowing that it would afford him a wider field fc

continuing his scientific studies. Mr, James Woottoi
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engineer, also assisted me materially as commander of a

sledge party.

On May 3 Lieut. Giflfard returned with news from Lieut.

Pelham Aldrich up to April 25, his twenty-second day out

from the ship. He reported that all his crew were well

and cheerful, but that the soft snow was causing very

heavy and slow travelling.

Up to this time all had gone well with the expedition.

The two ships had advanced as far north as was possible;

they were admirably placed for exploration and other

purposes ; and the sledge crews, formed of men in full

liealth and strength, had obtained a fair start on their

journeys under as favourable circumstances as possible.

On May 3 Dr. Thomas Colan reported that five men had
scorbutic symptoms ; however, as each case had some
predisposing cause, I was not alarmed until on the 8th

the three ice quartermasters and two able seamen return-

ing from slsdge service were attacked, and by June 8

fourteen of the crew of the Alert and three men belonging
to the Discovery who happened to be on board, forming
the majority of the number of men then present, had been
or were under the doctor's care for the same wasting dis-

order. Capt, Stephenson also reported that four more of
his crew had been attacked.

Although many of the sledge crews formerly employed
on Arctic research had been attacked by this disease some
had totally escaped ; therefore, considering the ample
equipment and carefully prepared provisions with which
the A/ertand Discovery were provided, its outbreak was
most inexplicable and unlooked-for. It was, however,
most encouraging to learn from the report of former expe-
ditions how transient the attacks had usually proved, and
how readily the patients recovered with rest, the advance
of summer, and a change to a more generous diet.

On May 9, by the return of Lieut. May and Mr. Egerton
from Greenland, whither they had carried suppHes and
succeeded in discovering a practicable overland route im-
mediately east of Cape Brevort fit for the use of the
returning sledges should the ice break up, I received
news of Lieut. Beaumont's party up to May 4, when he
was within two miles of Cape Stanton. From their place
of crossing the Straits they found that the coast line for

nearly the entire distance to Cape Stanton was formed
either by precipitous cliffs or very steep snow slopes, the
bases of which receive the direct and unchecked pressure
of the northern pack as it drifts from the north-westward
and strikes against that part of the coast nearly at right
angles. The floe- bergs, at their maximum sizes, were
pressed high up one over the other against the steep shore;
the chaos outside was something indescribable, and the
travelling the worst that can possibly be imagined, seven
days being occupied in moving forward only twenty miles.
Being quite uncertain when such a road might become
impassable by the ice breaking up in May as it did in

1872, a depot of provisions, sufficient for a return journey
by land, was wisely left, but Lieut. Beaumont's journey was
thus shortened cpnsiderably.

As nearly every south-westerly wind we experienced
at Floeberg Beach changed its direction to north-west
before it blew itself out, the coast of Greenland north of
Cape Brevort must necessarily be a very wild one as
regards ice-pressure, and a most uncertain coast for navi-
gation. A vessel once caught in the pack-ice off that
shore, if not crushed at once, runs a great risk of being
carried by it to the eastward round the northern coast, as
pointed out by Admiral Sir George Back, Kt., F.R.S.
During the first week in May the temperature rising to

zero enabled me to remove the snow from over the sky-
lights and bull's-eyes and let in light between decks, but
owing to there being no skylight over the lower deck it

still remained very dark. I would here remark, Sir, how
very important it is that Arctic ships should, if possible,
be fitted with a large skylight above the ship's company's
living deck.

On May 24 Lieut. Giffard returned on board, after

depositing Lieut. Pelham Aldrich's last dep6t of pro-

visions, he and his crew having performed their im-
portant work well and expeditiously ; but I am sorry to

add that he brought Dr. Colan two more invalids. The
attack occurring on his outward journey, as it was of
vital importance that he pushed on, Lieut. Giffard was
necessarily obliged to leave them in a snow hut for

five days, one man taking care of the other as best he
could until the party returned. Lieut. Giffard acted with
great judgment,^decision, and consideration on this oc-
casion, and the two invalids recovered before the ship
broke out of winter quarters.

On June i Mr. Crawford Conybeare arrived with
news from the Discovery up to May 22. Lieut. Archer
had completed his examination of the opening in the land
west of Lady Franklin Sound, proving it to be a deep
fiord terminating in mountainous land, with glacier-

covered valleys in the interior.

Lieut. Reginald B. Fulford, with the men returned
from Lieut. Archer's party, then transported two boats
across Hall's Basin to assist Lieut. Beaumont in his

return later in the season. Capt. Stephenson, accom-
panied by Mr. Henry C. Hart, naturalist, overtook
this party on the 12th at Polaris Bay. On the following

day, the American flag being hoisted, a brass tablet pre-

pared in England was erected at the foot of Capt. Hall's

grave with due solemnity. It bore the following inscrip-

tion :

—

"Sacred
to the Memory of

Captain C. F. Hall,
of the U.S. Ship Polaris,

who sacrificed his Life

in the advancement of Science,

on the 8th November, 1871.
" This Tablet has been erected by the British Polar

Expedition of 1875, who, following in his footsteps,

have profited by his experience."

Dr. Coppinger, when returning from assisting Lieuten-

ant Beaumont, had visited Capt. Hall's Cairn at Cape
Brevort, and the boat depot in Newman's Bay, and con-
veyed the few articles of any value to the Discovery. The
boat itself, with the exception of one hole easily repair-

able, was in a serviceable condition. Capt. Stephenson
returned to the Discovery on May 18, leaving Lieut.

Fulford and Dr. Coppinger on the Greenland shore to

explore Petermann Fiord. Mr. Crawford Conybeare having
reported that the travelling along shore in Robeson
Channel was fast becoming impracticable in consequence
of the ice being in motion near the shore, his party were
kept on board the Alert.

On the evening of June 8, Lieut. A. A. C. Parr arrived

on board, most unexpectedly, with the distressing intelli-

gence that nearly the whole of the crew belonging

to the northern division of sledges were attacked with

scurvy, and in want of immediate assistance. Commander
Markham, and the few men who were able to keep on
their feet, had succeeded in conveying the invalids to the

neighbourhood of Cape Joseph Henry, thirty miles

distant from the ship, but each day was rapidly adding to

the intensity of the disease, and, while lessening the

powers of those still able to work, adding to the number
of the sick, and consequently, alarmingly increasing

the weight which had to be dragged on the sledges.

Under these circumstances, Lieut. Parr, with his usual

brave determination, and knowing exactly his own
powers, nobly volunteered to bring me the news, and so

obtain relief for his companions. Starting with only an
alpenstock, and a small allowance of provisions, he
completed his long solitary walk, over a very rough icy

road, deeply covered with newly fallen snow, within

twenty-four hours.

Arrangements were immediately made to proceed to
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Commander Markham's assistance ; and with the help of

the officers, who at once all volunteered to drag the

sledges, I was able by midnight to proceed with two
strong parties, Messrs. Egerton. Conybeare, Wootton, and
White, the officers who could be best spared from the

ship, taking tbeir places at the drag ropes, Lieut. W. H.

May and Dr. E. Moss pushing on ahead with the dog-

sledge laden with appropriate medical stores.

By making a forced march the two latter, with James
Self, A. B., reached Commander Markham's camp within

fifty hours of the departure of Lieut. Pcirr, although
they were, I deeply regret to sta^e, unfortunately too late

to save the life of George Porter, Gunner R.M.A., who
only a few hours previously had expired and been buried
in the floe. Their arrival had a most exhilarating effect

on the stricken party, who were gallantly continuing their

journey as best they could. Early on the following day
the relief party joined them, when the hope and trust

which had never deserted these determined men was
quickened to the utmost, even the invalids losing the
depression of spirits always induced by the insidious

disease that had attacked them, and which in their case
was much intensified by the recent loss of their comrade.
Early on the morning of the 14th, owing to the skill and
incessant attention of Dr. E. Moss and the assistance
of the dog sledge conducted by Lieut. May and James
Self, A.B., who, with a most praiseworthy disregard of
their own rest, were constantly on the move. Commander
Markham and I had the satisfaction of reaching the ship
without further loss of life ; and after a general expres-
sion of thanksgivmg to God for his watchful care over
the lives of the survivors, of placing them under the
skilful charge of Dr. T. Colan, Fleet-Surgeon.
Of the original seventeen members composing the

party, only five—the two officers and three of the men,
John Radmore, chief carpenter's mate, Thomas Joliffe,

first-class petty officer, and William Maskell, A.B.—were
able to drag the sledges alongside. Three others, Edward
Laurence, captain forecastle, George Winston, A.B.,
and Daniel Harley, captain foretop, manfully kept on
their feet to the last, submitting to extreme pain and
fatigue rather than, by riding on the sledge, increase the
weight their enfeebled companions had to drag, and
were just able to walk on board the ship without assist-

ance. The remaining eight, after a long struggle, had
been forced to succumb to the disease, and were carried
on the sledges. Out of the whole number, the two officers

alone escaped the attack of scurvy. Atter a few days'
rest and attention, John Radmore, chief carpenter's mate,
returned to his duty, and three of the others were able to
attend on their sick comrades : but Thomas JoUffe, who
had most manfully resisted the disease while actively
employed, when his legs became cramped from resting on
his return on board, was one of the most lingering cases.
These men gradually recovered, and were all out of the
sick list before the ship was free of the ice during the
passage home.

In journeying to the northward, the route, after leaving
the coast, seldom lay over smooth ice ; the somewhat
level floes or fields, although standmg at a mean height of
6 feet above the neighbouring ice, were small, usually less
than a mile across. Their surfaces were thickly studded
over with rounded blue-topped ice humps, of a mean
height above the general level of from 10 to 20 feet, lying
sometimes in ranges, but more frequently separated at a
distance of from 100 to 200 yards apart, the depressions
between being filled with snow deeply scored into ridges
by the wind, the whole composition being well comparable
to a suddenly frozen oceanic sea. Separating these floes,
as it were, by a broadened-out hedge, lay a vast collection
of debris of the previous summers, broken up pack-ice,
which had been re-frozen during the winter into one
chaotic rugged mass of angular blocks of various heights
up to 40 and 50 feet, and every possible shape, leaving

little, if any, choice of a road over, through, or roun
about them. Among these was a continuous series (

steep- sided snow drifts sloping down from the highe
altitude of the pressed-up ice vmtil lost in the general lev(

at a distance of about 100 yards. The prevailing win
during the previous winter having been from the wes
ward, and the sledges' course Ijeing due north, the;
" sastrugi," instead of rendering the road smoother, e

they frequently do in travelling along a coast line, whe
advantage can be taken of their long smooth tops, had 1

be encountered nearly at right angles. The whole forme
the roughest line of way imaginable, without the slighte

prospect of ever improving. The journey was consi

quently an incessant battle to overcome ever recurriii

obstacles, each hard-won success stimulating them for tl

next struggle. A passage had always to be cut throug

the squeezed-up ice with pickaxes, an extra one beir

carried for the purpose, and an incline picked out of tl

perpendicular side of the high floes or roadway built u
before ttie sledges, generally one at a time, could I

brought on. Instead of advancing with a steady wal
the usual means of progression, more than half of eac

day, was expended by the whole party facing the sled^

and puUing it forward a few feet at a time. Under the:

circumstances, the distance attained, short as it may I

considered by some, was truly marvellous.

The excellent conduct of the crews and the spirit di

played by them, combined with the work performe(
indicated in a striking manner the sense of confidence i

the leaders which they enjoyed, and points unmistakab
to the watchful care taken of themselves and to tl

general good guidance of the party.

No two officers could have conducted this arduoi
journey with greater ability or courage than Command(
Albert H. Markham and his very able second in cor
mand, Lieut. A. C. Chase Parr, and I trust that the

Lordships will notice their services by some mark >

approval. The services of Thomas Rawlings and Edwai
Laurence, ist class petty' officers, filling the highly ir

portant positions of captains of the sledges, was beyor
all praise. In addition to their general cheerfulness ai

good humour, to their care and skill must be attribute

the safe return of the sledges, on- which the lives of tl

party depended, uninjured, and in as serviceable a sta

as when they left the ship, notwithstanding the hea>
nature of the road, which on all former occasions not on
repulsed the travellers altogether, but drove them ba(

with broken-up equipment. To such men as these, ai

the sledge crews generally, it is difficult to find any rewai
which can in the least compensate them for the mann
in which they have manfully met the extreme privatioi

and continuous labour necessarily undergone, Durir
this memorable journey to penetrate towards the nori

over the heavy Polar oceanic ice, without the assistant

of continuous land along which to travel, in which h;

been displayed in its highest state the pluck and courageoi
determination of the British seaman to steadily persever
day after day, against apparently insurmountable dif

culties, their spirits rising as the oppositions increase
Commander Markham and Lieut. Parr and their bra'

associates succeeded in advancing the National Flag
lat. 83° 20' 26" N., leaving a distance of 400 miles still

be travelled over before the North Pole is reached.
In order to attain this position, although a direct di

tancef of only seventy-three miles from the ship w;
accomplished, the total distance travelled was 276 mil
on the outward, and 245 miles on the homeward journe
Their severe labour and exertions which certainly a
never be surpassed, coupled with the experience gaine
by Sir Edward Parry in the summer of 1827, proves th
a lengthened journey over the Polar pack ice with a sled|

party provided with a navigable boat is, in consequenc
of the rough nature of the road over which the party h;

to travel, impracticable at any season of the year ; ar



Nov. 9, 1876] NATURE 41

further, as the sledges were necessarily advanced each
stage singly, we are enabled to estimate the exact rate of
progression which may be expected should anyone con-
sider it desirable to push forward with light sledges with-

out any additional means of returning later in the season
in the event of the ice breaking up in his rear. The
maximum rate of advance in this way was at the rate of

2| miles a day, the mean being at the rate of i^ miles a
day.

It may be necessary here to state that the much to be
deplored outbreak of scurvy, which certainly shortened
the journey to the extent of some ten or twenty miles, in

no way affects the conclusions to be derived from it.

When the first two men who were attacked complained
of sore legs, the disorder so commonly experienced by
travellers in all countries, and particularly those employed
to drag Arctic sledges, the loss of their services at the
drag ropes was fully balanced by one of the two boats
being left behind, thus, the daily distance accomplished
during the first twenty-five days of the outward journey
was not materially altered, and it was only during the

latter fourteen days, that owing to the gradual break-
down of three more of the crew, the rate of advance was
necessarily much retarded. The previous rate, however,
had been so slow that the party gallantly continued their

advance to the utmost limit of their provisions, confident
that with the help of the manual labour of the officers,

who from the first took their places at the drag ropes and
pickaxes and worked as hard as the men, they could
readily return to the land along the road on which they
had expended so much labour in somewhat levelling

during their outward journey.

The scurvy by this time having with very few excep-
tions, attacked the whole ship's company, I was somewhat
anxious concerning the health of Lieut. Aldrich's men
returning from their western journey

;
particularly when

I observed that the cairn erected over his depot of pro-

visions, thirty miles to the north-west, remained untouched
on the day appointed for his arrival there ; accordingly I

sent Lieut. May with the dog sledge, and three strong
men to meet him. On June 20 the two parties joined
company at the depot and signalled their arrival to the

ship. Lieut. Aldrich had crossed the land only just in time,

for on the following day a gale of wind from the south-

ward commenced bringing warmer weather, and the thaw
set in with such rapidity that the snow valleys on the land
were rendered impassable for sledges for the remainder of

the season. Lieut. May met the party on the very last

day, when most of them were able to travel, having suc-

ceeded in reaching, after a very severe journey most
courageously borne, the same position to which Com-
mander Markham's party had returned without assist-

ance ; but there the same blight that attacked the

northern party, and against which the western division

had long been struggling, gained on them so quickly that,

with the exception of Lieut. Aldrich and Adam Ayles
(P. O., 2nd class), the whole crew were placed hors de
combat, James Doidge(ist class P.O.) and David Mitchell

(A.B.) still gallantly struggling along by the side of the

sledge, the other four invalids, having held out until the last

moment, were obliged to be carried. Under these circum-
stances the arrival of Lieut. May with relief was most
providential. With their assistance Lieut. Aldrich suc-

ceeded in reaching the Alert on the morning of the 26th,

when, after again publicly returning thanks to Almighty
God for his watchful care over the lives of the party, they
were placed under Dr. Colan's charge, the officer being
the only one not attacked by scurvy.

Notwithstanding a bad start, owing to the necessity of

crossing the land with heavily laden sledges, Lieut.

Aldrich with great energy succeeded in exploring the
coastline to the westward for a distance of 220 miles
from the position of the Alert. Trending first to the

north-westward for ninety miles to Cape Columbia, the

extreme northern cape in lat. 83° 7' N., and long. 70" 30'

W., the coast extends to the west for sixty miles to long.

79" o' W. and then gradually trends round to the south-

ward to lat. 82° 16' N. and long. 85" 33' W., the extreme
position attained. No land or appearance of land was
seen at any time to the northward or westward, and owing
to the continued heavy nature of the ice. I conclude that

no land can possibly exist within an attainable distance

from this coast. Although most of the party sufferec]

more or less during the outward journey, the attack was
supposed to be merely transient, and it was not until they

were returning home when the scorbutic symptoms oi

sore gums first made their appearance, that the real

nature of the disease was in the least suspected. To
these men equal praise is due as to their comrades em-
ployed in the northern division for the endurance and
intrepidity with which each individual performed his

respective duty. Crippled nearly as badly, they if possible

suffered more severely ; for being so distant from reliel

none could be carried without imperilling all, and each

was obliged to remain toiling at the drag ropes making
forced marches.

It is to Lieut. Aldrich's judicious care and energy during

the long and anxious homeward march, seconded by the

spirited example of Joseph Good, acting chief boatswain's

mate, captain of the sledge, himself one of the most en-

feebled of the party, that they owe their lives. Lieut

Aldrich's services on this, as on all other occasions during

the three years he has been under my command, calls foi

my unqualified admiration ; he is a talentt-d and zealouj

officer, and in every way deserving of their Lordships
consideration.

Again, Sir, I have to bring to your notice the valuable

services of Lieut. May and James Self, A.B. ; the thaw
having set in, it was principally due to their incessant

labour that the party arrived on board before the rapidlj

advancing disease had further developed itself.

With regard to the outbreak of scurvy, which attacked

the crew of the Discovery as well as ourselves, when the

sledge crews started early in April, a finer body of men
in apparently perfect health it would have been difficult

to pick anywhere, and I trusted that, owing to the excel-

lent condition of our provisions, we were secure from any
attack, but I must now conclude that disease was even

then lurking among us, and that the heavy labour ol

sledge travelling intensified and brought it out, as has

been the case in nearly all former journeys when the tra-

vellers have been unable to procure large supplies ol

game, and were unprovided with lime juice. It attacked

first the weakly men, afterwards the strong men who
were predisposed for it, and most severely of all those

who were employed on the longest and most trying

journeys. Had there been no sledging work I believ<

that the disease would not have betrayed its presence

amongst us, and had the officers been called upon froji

thefirst to perform as severe daily labour as their men ]

think that they would have been equally attacked.

On July 9, fifteen days after the return of the last sledge

party, thirty-six of the crew of the ship had been, anc

twenty-four were, under treatment for scurvy. This large

number of patients, most of them requiring constant anc

special attention, necessarily taxed to the utmost the ser-

vices of Dr. Thomas Colan, Fleet Surgeon, and his able

second. Dr. Ed. Moss, Surgeon. Nothing could exceec

their indefatigable patience and care. The deprivatior

of necessary rest and exercise cheerfully submitted to b)

Dr. Colan, upon whom the chief responsibility fell, con
siderably impaired his own health, following as it did sc

closely on his long anxious watch by the bedside of Nei
Petersen.

In order to preserve the continuity of the narrative, 1

will here report the result of Lieut. Beaumont's explora

tion on the Greenland coast, but which I only learnt some

time afterwards.
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On August 6, while the Alert was imprisoned by the

ice twenty miles north of Discovery Harbour, during her

passage down Robeson Channel, Lieut. Rawson and two
men arrived with letters from Capt. Stephenson contain-

ing the distressing intelligence that scurvy had attacked

the Greenland Division of sledges with as much severity

as it had visited the travellers from the Alert, and that

Lieut. Beaumont was then at Polaris Bay recruiting his

men. I must refer you. Sir, to Capt, Stephenson's letters

and to Lieut. Lewis A. Beaumont's report for a full detail

of the proceeding of this party, but I may here mention
the chief points. I have already reported their move-
ments up to May 5, when Dr. Coppinger : left them

;

Lieut. Beaumont with two sledge crews journeying to the

north-eastward along the north coast of Greenland, all

apparently in good health. A very few days after, James
J. Hand, A.B., who had passed the winter on board of

the Alert, showed symptoms of scurvy. As soon as the
nature of the disease was decided, Lieut. Beaumont de-
termined to send Lieut. Rawson with three men and the
invalid back to Polaris Bay, and to continue the explora-

tion with reduced numbers. Lieut. Wyatt Rawson parted
company on his return on May 1 1 ; but owing to two
more of his crew breaking down, leaving only himself
and one man strong enough to drag the sledge on which
lay the principal sufferer, and to look after the other two,
he only succeeded in reaching the depot on June 3,

James J. Hand unhappily dying from the extreme fatigue

a few hours after the arrival of the party at Polaris Bay.
Out of the other men forming the sledge crew, who had
all passed the winter on board the Alert, only one of
them—Elijah Rayner, Gunner, R.M.A.—escaped the in-

sidious disease ; George Bryant, ist class petty officer

and captain of the sledge, and Michael Regan, A.B.,
were both attacked, the former, although in a, very bad
state, manfully refused to the last to be carried on the
sledge, knowing that his extra weight would endanger the
lives of all.

I cannot praise Lieut= Rawson's conduct on this occa-
sion too highly ; it is entirely due to his genial but firm
command of his party, inspiriting as he did his crippled
band, who relied with the utmost confidence on him, that
they succeeded in reaching the depot. His return being
totally unexpected, no relief was thought of, nor, indeed,
were there any men to send. On June 7 Lieut. Fulford
and Dr. Coppinger, with Hans and the dog-sledge, re-

turned to Polaris Bay depot from the exploration of
Petermann Fiord ; and, with the help of some fresh seal
meat and the professional skill and care of Dr. Cop-
pinger, the malady was checked and the sick men gradu-
ally regained strength.

Lieut. Beaumont, continuing his journey on May 21,
succeeded in reaching lat. 82° 18' N., long. 50° 40' W.,
discovered land, apparently an island, but, owing to the
nature of the ice, probably a continuation of the Green-
land coast, extending to lat. 82° 54' N,, long. 48° 33' W.
By this time two more of the crew showed symptoms of
scurvy, and soon after the return journey was commenced
the whole party were attacked, until at last Lieut. Beau-
mont, Alexander Gray, sergeant-quartermaster captain of
the sledge, and Frank Jones, stoker, were alone able to
drag, the other four men having to be carried forward on
the sledge in detachments, which necessitated always
double and most frequently treble journeys over the
rough and disheartening icy road ; nevertheless, the gal-
lant band struggled manfully onwards, thankful if they
made one mile a day, but never losing heart ; but Lieut.
Beaumont's anxiety being intense lest relief should arrive
too late to save the lives of the worst cases. Not arriving
at Polaris Bay on the day expected, Lieut. Wyatt Raw-
son and Dr. Richard W. Coppinger, with Hans and the
dog-sledge, started on June 22 to look for them, the two
parties providentially meeting in Newman's Bay, twenty
miles from the depot. The following day Frank Jones
being unable to drag any longer, walked ; leaving the

three officers and Alexander Gray to drag the four in-

valids, the dogs carrying on the provisions and equipage.

On the 27th Alexander Gray was obliged to give in, and
the officers had to drag the sledge by themselves. Gray
and Jones hobbling along as best they could. On the
28th, being within a day's march of the depot with the
dogs, the two worst cases were sent on in charge of Dr.
Coppinger, and arrived at the end of the march, but I

regret to state that Charles W. Paul, A.B., who joined
the expedition from the Valorous at Disco, at the last

moment, died shortly after their arrival. The remainder
of the party, helped by Hans and the dogs, arrived at the

depot on July i, and it being impossible to cross the strait

and return to the Discovery before the invabds were re-

cruited, at once settled themselves down for a month's
stay, those able to get about shooting game for the suf-

ferers with such success that they obtained a daily ration

of fresh meat. It was entirely due, under Providence, to

the timely assistance dispatched by Lieut. Rawson, who,
as senior ofificer at Polaris Bay, when there was not time
to cross Hall's Basin and inform Capt. S'ephenson of his

apprehensions, acted promptly on his own authority and
went to the relief of Lieut. Beaumont's party, that more
casualties did not occur.

After such details it is scarcely necessary for me to

allude to the services of Lieut. Beaumont. The command
of the Greenland sledges, entailing as it did the crossing

and recrossing of Robeson Channel—which in 1872 re-

mained in motion all the season—required even greater

care and judgment than is always necessary in the leader
of an Arctic sledge party. My confidence in Lieut. Beau-
mont, as expressed in my original orders to him, was
fully borne out by his careful conduct of the party
throughout this trying and most harassing march. He
is a most judicious, determined, and intelligent leader,

and as such I bring his services to the notice of their

Lordships.

Capt. Stephenson by personal inspection having satis-

fied himself that the resources of the Polaris depot wera
siifficient and appropriate for the subsistence of the men
detached to the Greenland shore, although naturally
anxious at their non-arrival on board the Discovery, was
not alarmed for their safety. On July 12 Lieut. Fulford,

with two men and the dog-sledge, were dispatched across
Hall's Basin to Discovery Bay, and arrived there on the
third day, having found the ice in motion oa the west side

of the channel, and experiencing much difficulty in effect-

ing a landing. On the receipt of the news Capt. Stephen-
son instantly started with a relief party, carr}ing medical
comforts, and arrived at Polaris Bay oa the 19th. On
the following day the ice was in motion on both sides of
the channel. On the 29th Capt. Stephenson, with Lieut.

Rawson, Hans, and four able men, with two invalids who
could walk, started with the dingy for Discovery Bay,
and after a very wet journey they landed on the west
shore on August 2, Lieut. Beaumont and Dr. Coppinger,
with five strong men, being left for a few days longer in

order to give the other two invalids further time to recruit.

The whole party ultimately re-crossed the Strait, and
arrived at Discovery Bay on August 14, having been
absent from their ship 120 days, several of the party who
had wintered on board of the Alert having been absent
since August 26 the previous year.

Great praise is due to Dr. Richard W. Coppinger for

his skilful treatment of the disease ; living as he and the
party did for from six to eight weeks in tents on an Arctic
shore without extra resources or medicine?, except at the
last, it is much to his credit that on their arrival on
board the Discovery all the patients were able to perform
their ship duties. All speak in the highest terms of Hans
the Esquimaux, who was untiring in his exertions with
the dog-sledge, and in procuring game— it was owing to

his patient skill in shootmg seal that Dr. Coppinger was
able to regulate the diet somewhat to his satisfaction.

Lieut. Regmald B. Fulford, and Dr. Richard W. Cop-
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pinger cleared up all doubt about the nature of Peter-

mann Fiord, having reached at a distance of nineteen
miles from the entrance, the precipitous cliff of a glacier

which stretched across the Fiord.

On considering the result of the spring sledging opera-

tions, I concluded that, owing to the absence of land
trending to the northward and the Polar pack not being
navigable, no ship could be carried north on either side

of Smith's Sound beyond the position we had already-

attained ; and also that from any maintainable position

in Smith's Sound it was impossible to advance nearer the

pole by sledges. The only object, therefore, to be gained
by the Expedition remaining in the vicinity for another
season, would be to extend the exploration of the shores

of Grant Land to the south-westward, and Greenland to

the north-east or eastward, but as with the whole resources
of the expedition I could not hope to advance more than
about fifty miles beyond the positions already attained on
those coasts, and moreover, although the crew were
r-.pidly recovering from the di.sease which had attacked
ihem, they would certainly be unfit for employment on
extended sledge parties next year, I decided that the

Expedition should return to England as soon as the ice

broke up and released the ship. It was with the very
};reatest regret I felt it my duty to give up the very inter-

esting further examination of the northern coast of Green-
land.

Although pools of water formed along the tidal crack
in the ice early in June, the thaw did not regularly set in

before the last week of the month. On July i water in

the ravines comn^enced to run, after that date the thaw
was very rapid both on shore and on the ice, but no
decided motion took place before the 20th. On the 23rd,

with a strong south-west wind, the pack was driven a mile
away from the shore, but, as in the autumn, no navigable
channel made to seaward or along the land to the west-

ward of Cape Sheridan. On the 26th a record was left in

a cairn erected on shore detailing the work performed by
the expedition, and of my intention to proceed to the

southward. On the 31st, after considerable labour to

clear away a passage through the barrier of floe-bergs

which had so well protected us during the winter, we suc-

ceeded during a strong south west wind, which drove the

pack out to sea, in rounding Cape Rawson and entering

Robeson Channel on our return voyajje. After a ten

miles run along shore, through a fairly open channel
between the pack and the cliffy ice foot bordering the

coast, we were stopped by a heavy floe one-and-a-half
miles in diameter nipping against the land four miles
north of Cape Union, and there being no other protection
attainable, the ship was secured in a small indentation
among a group of grounded floe-bergs lining the shore off

a shallow part of the coast. The ice in the offing drifted

north and south with the tides in a nearly compact mass,
that near the shore alone being loose, but in no way navi-

gable.

Early in the morning of August i, the heavy floe which
had stopped us the previous day commenced to move, and
was soon travelling to the northward with the whole
strength of the tide at the rate of one-and-a-half miles an
hour, scraping along the ice foot as it advanced towards
the ship in a rathtr alarming manner. Steam being for-

tunately ready we cast off, and succeeded in passing
between it and the shore, as after a severe wrench against
a projecting point close ahead of us, a channel was opened
by its rebound, as it coach-wheeled round the north point
of the floe, turned m towards the land close to the
position which we had vacated a few moments before.

The difference between an ordinary floe and Polar Sea
ice was here exemplified completely ; the former com-
posed of ice about 6 feet in thickness, on meeting with an
obstruction is torn in pieces as it presses past it; the
latter being some 80 or ico feet ihick, quietly hfts any
impediment away out A its course, and takes no further

notice of it. Such was the case on this occcasion : th«

Polar floe, which we only escaped by a few yards, or

nipping against the heavy breastwork of isolated floe-bergi

lining the coast, some of them 40 feet high and mauN
thousand tons in weight, which had lately formed oui

protection from the smaller ice pieces, tilted them ovei

one after another, and forced them higher up the land
slope, like a giant at play, without receiving the slightes'

harm itself, not a piece breaking away. It was most pro
vidential, that by its twisting round the Alert \\s.% enable<3

to escape out of the trap in which she was inclosed.

Steering onward, so close to the shore ice-cliff—fron

20 to 40 feet high, and having ten to twenty fathoms watei

alongside it—that" the quarter-boats touched on scvera
occasions, we reached within two miles of Cape Union
but in consequence of the pack remaining close in at th(

cape, both during the flood and ebb tides, the ship wa:

again brought to a stop. Fortunately we were able t(

secure her abreast of a large water-course, the stream o
which had been powerful enough to undermine the ice

cliff to such an extent as to allow fifty yards of it to breal

away and float off to sea ; this left just sufficient space ii

which to secure the ship alongside the beach in such <

manner that in the event of a nip taking place she wouh
merely be forced on the shore before the floe itsel

grounded. Here we were delayed for twenty-four hour
with the boats from the exposed side lowered down am
moored in-shore for safety.

At half flood, the south-running tide, a narrow lead

water formed round the cape ; steam was got up imme
diately, but owing to delay in shipping the rudder con
sequent on the tide running towards the bow carrying i

under the ship's bottom, the ice closed in again before

could get round ; it also cut us off from our friendly littL

haven, and I was therefore obliged to secure the ship durini

the north-running tide in a slight indentation in the higl

cliffy ice-foot. Fortunately being within half-a-mile

Cape Union, the run of the ice, as it passed to the north

ward round the Cape, kept at about twenty yards fror

the land until after it had passed our position ; only th

lighter ice pieces scraping their way along the ship's side

As we would be exposed to the whole pressure of th

ice duiing the south-going tide, at 4 P.M., low water, i

being calm and no prospect of a westerly wind to open 1

navigable passage, I cast off and bored a short distanc

into the pack with the purpose of allowing the ship t

drift round the Cape with the flood or south-going tide

The ice carried her with it about a quarter of a mil

distant from the land, with no navigable water in sighl

the whole pack moving steadily together without nippin;

to any great extent. As we passed we noticed that th

front of the ice-foot was perfectly smooth, and woul
afford no protection whatever if we were obliged to leav

the pack. As the tide slackened we succeeded with grea

trouble in steaming out of the pack just as the ice com
menced to set to the northward with great rapidity. A
it remained slack for some twenty yards from the beach

we were able to proceed slowly to the southward, close t^

the ice-foot ; the midship boats being turned in-board

but the quarter-boats which could not be protected, beinj

in constant peril of a squeeze. The water channc
widened considerably as we approached Lincoln Bay
and we crossed it without any trouble, and arrived with

in five miles of Cape Beechey before the tide turned, t

run south again, when I secured the ship alongside ;

heavy polar floe-piece, with the hope of again driftinj

south ; but finding that the lighter pieces of ice wer
drifting faster and gradually inclosing us, I was obligei

to cast off, and with much trouble succeeded in reachinj

the north side of Cape Beechey, before the north runnin;

tide made at noon, August 3. After two hours waiting

there being plenty of water space to the northward, ;

channel opened and allowed us to get round the Cape
Here the cliffy ice-foot comes to an end with the precipi
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tous land. South of the Cape the land slopes down to

the shore line, and is fronted by a breast-work of broken
off floe-bergs similar, but somewhat smaller, than those

lining the shore of the Polar Sea ; among these the ship

was secured in three fathoms water within twenty yards

of the shore, a mile south of the Cape, and considering

our much more exposed position during the winter, I

thought the ship secure.

During August 4 the weather was overcast with snow
squalls from the south-west, with a low barometer but not

much wind. As the ice had closed in and locked the

ship up completely, the sportsmen visited the lakes where
three musk-oxen had been shot the previous summer. A
number of geese were found all unable to fly ; the old ones
moulting were nearly featherless, and the young ones not

yet having grown theirs ; consequently fifty-seven were
captured, a very welcome supply for the invalids, of whom
we had ten still remaining. The ice remaining close, and
being only twenty miles from the Discovery, Mr. Egerton,
with a seaman for a companion, was sent to her on
August 5 with orders for her to prepare for sea. They
had a rough and troublesome walk over the hills, but
arrived the same evening.

During our detention in this position, the pack in the

offing drifted up and down the strait with the tide, the

wind having the effect of increasing the speed of the

current, and the duration of its flow both towards the

north and the south. Although the ice generally was of a
considerably lighter character than that in the Polar Sea,

or at the northern entrance of Robeson Channel, a number
of heavy Polar floes passed us, driven to the southward by
the northerly wind, and set into Lady Franklin Sound
and Archer Fiord rather than down Kennedy Channel.
In fact, that Sound may be considered as a pocket
receiving all the heavy ice driven south through Robeson
Channel, and retaining it until the prevailing westerly

winds carry it to to the northward again, and clear out
the Sound ready to be re-filled when the north wind
returns. It is only during seasons when northerly winds
prevail considerably over the westerly ones, that the

heavy Polar ice is carried south in large quantities into

Smith's Sound and Baffin's Bay.
On August 6 the wind increased considerably from the

north until it blew a gale. During the height of the flood

or south-going tide a succession of heavy floe pieces

passed us drifting down the strait, toying with our barrier

of outlying protections, and turning one large one com-
pletely topsy-turvy. It was firmly aground in twelve
fathoms water on an off-lying shoal some 200 yards from
the main line of the floe-bergs, and on this and the

previous days had been of great service in keeping the

line of the drifting pack at a safe distance from us ; but
on this occasion the point of a large floe which was drift-

ing south close in shore brought the weight of the whole
pack on the doomed mass. As it received the pressure the
floe-berg was reared up in the air to its full height of at

least 60 feet above water, and turning a complete somer-
sault, fell over on its back with a tremendous splash,

breaking into a number of pieces with a great commotion
and raising a wave sufficiently to roll the ship consider-

ably. Our protecting floe-berg carried away, the ice

moved in, forcing t he lighter floe-bergs one after the
other, as they became exposed farther in-shore, and at

last nipped the ship shghtly. This evening Lieut. Rawson
and two seamen arrived from the Discovery with news of

the Greenland division of sledges. On the morning of

August 7, with the wind blowing slightly off the land, the
ice eased off shore, and cleared the nip round the ship,

but did not allow me to move to a more sheltered posi-

tion. In the afternoon, a temporary opening occurring,
steam was raised and the rudder shipped, but owing to

some of the ropes fouling, the latter was not ready before
the ice closed in and imprisoned us again. During the
night the wind increased considerably, and with the south

running tide the ice was being carried past us at the rate

of two miles an hour. Owing to several heavy pieces

grounding outside our line of barrier ice, the inner edge
of the pack was guided more towards our position, and at

last two heavy pieces wedged themselves against the ship,

the inner one grounding alongside the ship after forcing

her very close to the shore, and nipping her to such an
extent that the ship was raised bodily 3 feet. As the tide

rose the lighter ice in-shore gradually forced its way under
the ship's bottom an i relieved the pressure somewhat ; so
that after four hours she was only raised about 6 inches
above her usual draught of water.

As there was nofi no hope of releasing the ship, except
by cutting down the heavy piece of ice which was aground
outside us, all hands were set to work with pickaxes to

lighten it. On August 10, after three days' work, the ice

having been sufficiently reduced, floated at the top of high
water, and released the ship ; the main pick moving off

shore at the same time, we advanced five miles, and on
the following day, after much trouble, succeeded in join-

mg company with the Discovery. Sending all my sick

men to the Discovery, the Alert was secured at the en-

trance of the harbour ready to start for Polaris Bay to

relieve Lieut. Beaumont immediately the ice permitted me
to cross ; but his arrival on August 14, as before stated,

fortunately rendered this passage unnecessary. The Dis-
covery having embarked her coals and provisions, both
ships were now ready to continue their voyage to the
southward, but although water was observed in Kennedy
Channel, the whole of Lady Franklin Sound remained
filled with the ice brought to the southward by the late

northerly gale. While waiting, ready to start, each of the

ships tailed on shore at nearly low water, but floated

again without damage.
We were delayed here with calm weather and con-

sequent little motion in the ice until August 20, when,
a chance offering, we pushed our way through the

pack, which, gradually opening as we advanced, led

us into comparatively open water off Cape Lieber,

where a strong south-westerly wind had been blow-
ing for several days but had not been able to force

its way across the ice in Hall's Basin. As we neared
Cape Lawrence, the ice, which had been getting closer as

we advanced south, became so close that we must either

return north, run into the pack, or secure the ships to

some of the grounded floe-bergs or icebergs. I chose the

latter, and entering the bay immediately south of the

cape, we followed the coast until we found ourselves in a
large inner basin perfectly land-locked, and I made the

ships fast with perfect confidence, although with the spring

flood-tide the ice was floating sluggishly in and gradually

filling up the bay. It happened, unfortunately, that at

the very top of high-water a rather insignificant-looking

piece of ice pressed against the ship, when the floe- berg
in-shore of us, and against which the ship was resting,

having floated with the spring tide, allowed itself to be
pressed in-shore,- and suddenly we found the ship aground
forward with deep water under the stern. Before any means
could be taken to release her from this position the tide

had fallen 14 feet at low water, leaving the fore foot and
keel bare as far aft as the fore channels, the ship lying

over on her bilge at an angle of twenty-two degrees. As
the tide rose, the ship was lightened, the cables hauled
aft, and the anchors lowered on to suitable pieces of ice.

One of these was then hauled astern to a proper position,

when by blowing up the ice the anchor was laid out with

great ease. At high water the ship was hauled off with-

out having received any mjury. On August 22 a south-

west wind opened a passage ^again, of which immediate
advantage was taken, and we proceeded to the southward
as far as Cape Collinson with only the ordinary troubles

in ice navigation, dunng thick snow-storms, misty weather,

and strong head winds. Oil the cape, owing to the Alert
being obliged to back astern to escape a nip, the two
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ships fouled for a few moments, and the Discovery lost a
boat's davit, but by smart and skilful management saved
the boat. I may here add that such has been the skill

displayed by the officers of the watches of the Alert and
Discovery, although the two ships have frequently been
necessarily within touching distance of each other, and of

the ice-cliffs and bergs, this is the only accident of conse-
quence which occurred during the voyage. The ice

closing in ahead, the two ships were made fast inside

some grounded icebergs in Joiner Bay, one mile north of
Cape McClintock.

In Rawlings Bay, south of Cape Lawrence, icebergs
are found for the first time on coming from the northward.
All to the northward may be considered as floe-bergs.

Few even of the initiated can distinguish one from the

other, so like are they ; and certainly any stranger would
be deceived, the floe-bergs being frequently larger than
the icebergs. The ice-foot is also totally different, being
formed by the pressure of lighter ice, it does not project

into such deep water ; consequently, whereas we could
secure the ship alongside the ice-foot in Robeson Channel
with confidence of her not grounding, in Kennedy Channel
and all parts to the South of it there is only one fathom
water alongside the icy cliff at low water.

.Starting again in the evening, as an increasing south-
west wind gradually opened the ice to the southward, we
crossed Scoresby Bay, which, extending from fifteen to

twenty miles in a south-west direction, was perfectly clear

of ice, the fresh breeze blowing down it raising a sea
which caused the ships to pitch slightly, and materially

stopped their speed through the water. Approaching
Cape Frazer, the wind was blowing a whole gale, and I

was forced to expend much coal in reaching Maury Bay
immediately north of it, and in which the two ships were
anchored among a lot of grounded ice, but the squalls off

the land rendered it anything but a safe or comfortable
position. We were delayed three days rounding Cape
Frazer and Cape Hayes, the turning point of the channel,

and consequently a troublesome piece of navigation. On
the 25th, a'ter twice being driven back into Maury Bay,
we succeeded in securing the ships inside some grounded
icebergs near Cape Louis Napoleon, the same in all pro-

bability that sheltered us when bound to the northward
the previous spring.

Much has been said concerning the expected difficulty

of passing Cape Frazer, on account of the two flood tides,

one coming south from the Polar Sea, and the other
north from the Atlantic, being supposed to meet there,

and by so doing collect a quantity of ice in the neigh-
bourhood. Were ice navigation dependent on tidal cur-

rents alone, then at the position of slack water, where
there is a minimum ebb and flow, a vast quantity of ice

might be collected by the two flood tides, but on the other
hand there would be an equal chance of the two tides

carrying it away in opposite directions ; however, as wind
is of far greater importance than tidal movement, the
case need not be considered. The two tides do meet at

Cape Frazer, the actual position varying a few miles north
or south according to the prevailing wind, and also the
ice is certainly accumulated immediately about and south
of the cape in great abundance. But this is owing to

the ending of Kennedy Channel, and the strait widening
considerably at that place into Smith's Sound proper.
While many causes tend to keep narrow channels clear,

enlarged seas with narrow outlets are naturally encum-
bered with ice.

I found no greater danger or trouble in passing Cape
Frazer than in navigating elsewhere, except from what is

caused by that cape being the turning point of the coast
line, where no one wind blowing up or down the strait is

able to clear away the ice on the north and south sides of
the cape at the same time. Struggling slowly and patiently

along, gaining about one mile a day by moving forward
from the protection of one stranded iceberg to that of

another, as slight movements in the ice during the calm
weather allowed, and although obliged to enter the pack
occasionally, always keeping as near the shore as prudent,
we rounded Cape Louis Napoleon, and on the 29th
arrived at Prince Imperial Island, in Dobbin Bay, every-

one heartily thankful to be out of the pack, clear of the
straggling icebergs, and for the ships to be secured to

fixed ice once more.
During the previous week we had experienced much

misty weather with a heavy fall of snow, measuring
five inches, which changed the whole aspect of the
land by reclothing the richly-tinted stratified mountains
with their winter garb, from which they had only been
free for a short seven weeks ; afterwards the snow only
melted slightly in the low-lying valleys. A northerly wind
now set in, not strong enough to effect the movements of
the ice materially, but sufficiently so to clear the atmo-
sphere and lower the temperature considerably below
freezing-point ; after this date the young sea-ice formed
continually day and night. As the mist cleared away it

disclosed a fine panorama of lofty snow-clad mountains
with glacier-filled valleys intervening ; one large one ex-

tending to the shore discharges numerous icebergs into

Dobbin Bay. This, the largest discharging glacier on the

west shore of Smith Sound, was named after the Empress
Eugenie, who, besides taking a personal interest in the

expedition by her thoughtful present of a number of

homely but most useful articles, added considerably to

the comfort and amusement of each individual.

On September i we crossed Dobbin Bay and succeeded
in securing the ships to an iceberg aground only a quarter

of a mile from the depot of provisions left by us the pre-

vious spring a few miles north of Cape Hawices, but such
was the thickness of the newly-formed ice that boat work
was nearly out of the question ; by working in the cracks

opened by the ebb tide some of the provisions were em-
barked, but there is still a boat and a large quantity of

biscuit left on shore there. The same reason prevented

my landing on Washington Irving Island and visiting

our own cairn until the third day, when the spring tide

having opened a water passage I found that our notice

had not been visited since we left it. The two old cairns

erected by former travellers were again visited ; the lichens

which had spread from stone to stone provin:? that they

are undoubtedly of very ancient date. They were pro-

bably erected to mark the farthest north point reached by
one < f our enterprising and gallant predecessors who
never returned home.
On September 3 a lane of water opening along shore

to the westward of Cape Hawks, every exertion was made
to reach it, but owing to the newly made ice, which by
cementing together a number of loose pieces of old ice

formed a barrier between us and the water, we only suc-

ceef'ed, after long perseverance, in ramming our way
through it at a lar^^e expenditure of coal. Alter rounding

the Cape, the pack by drifting away from the land had

left unfrozen water and numerous detached small floes,

which forced us to make a very serpentine course, and

occasionally to pa^s within thirty yards or the \o^ ice-

foot on the shore, fortunately always findmg dt ep wat r.

The outer pack, consisting of heavy ice, was closely

cemented together by this year's frost ; it contained fewer

icebergs than we observed last year.

We succeeded in reaching Allman Bay, half-way be-

tween Cape Hawks and Franklin Pierce Bay, but here

the water ended, and the new ice was so strong that 1

thought it better to wait for the chance of an opening

instead of forcing our way through it with full steam,

On the following day, no sign of an opening occurring,

and wishing to get to a more sheltered position on

the western side of the bay, the Discovery being

better adapted for the work than the Alert, led the

way under full steam forcing a canal through the

ice, which was i to 3 inches thick. She was jevera
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times completely stopped, until with all hands running

from side to side on the upper deck and rolling the ship,

she cleared herself and obtained headway again. At the

head of AUman Bay we found a long valley leading down
from the lofty hills far back in the interior filled with a
gigantic glacier, probably extending eastward nearly to

Dobbin Bay. It was named after Mr. Evans, the Pre-

sident of the Geological Society. In the Bay the

temperature of the surface water was 32°, whereas since

the frost had set in we had not met with any above 30,

On testing it was found to be nearly fresh, which fully

accounted for the increased thickness of the newly formed
ice. We afterwards found the same phenomenon in the

neighbourhood of each glacier stream that we passed,
proving that the water under the glaciers being cut off from
the increasing cold remains unfrozen, and running after the

temperature of the air is considerably below freezing point.

The ice prevented our further movement until Septem-
ber 6. Early on the 7th, after one halt to allow the ice to

open, we reached Norman Lockyer Island, with water
channels for a third of the way across Princess Marie
Bay. The season was now getting so late that one false

step would probably entail our passing another winter in

these seas without any adequate result being derived

;

therefore before attempting to cross the bay I walked to

the summit of the island with Capt. Stephenson, and from
there we had the cheering prospect of seeing a large

space of open water some twenty miles distant from us
which we knew would extend to the entrance of Smith's
Sound, with only a few troublesome-looking nips between
us and it. Making a signal to the ships we hurried on
board, and with the exception of one nip which cost us an
hour to clear away with all hands on the ice, and the
Discovery charging -at it repeatedly with full steam, we
succeeded in getting two-thirds of the distance across the
Bay ; but there we were stopped by three extensive Paleo-
crystic floes which tozzled in between some grounded
bergs, and Cape Victoria prevented the ice from drifting

out of Princess Marie Bay. The open water was now in

sight from the mast-head, but the supply of coal was
getting so low that if we did not succeed in releasing the
ships the allowance for the second winter would have
to be much reduced. On the 9th, as the ice moved at the
change of tides, we advanced about a mile. On the
morning of the loth, observing that the heavy ice was
likely to pass clear of the icebergs which imprisoned it,

steam was got up ready, and five minutes after the channel
was opened we passed through and found ourselves clear

of Cape Victoria.

After this there was only one serious obstacle to our
advance. Owing to the very calm weather the new ice

had now frozen so strong that full steam was always
necessary, particularly so wherever we had to force our
way through ice where scattered pieces of old ice had been
re-frozen closely together. At our last barrier of this

kind, after the Alert had repeatedly charged the nip with
full steam and considerable speed on, with no result, the
Discovery ranged up alongside, and there being a narrow
piece of heavy ice which would prevent the two ships
actually touching, we made a charge together, and suc-

ceeded in forcing the bairier and gaining the open water
beyond. From here the water channel permitted me to

make a clear run for Cape Sabine, the ice opening as we
advanced until none was in sight from the mast-head.
On passing the entrance of Hayes Sound a considerable
quantity of ice was observed some distance inside it.

In comparing the voyage of the Polaris and that of the
Alert and Discovery, I believe that a vessel might have
passed up the channel with equal fortune as the Polaris
without encountering ice during the south-west gale we
experienced in the middle of September, 1875. The heavy
sea which on that occasion was produced in Robeson
Channel indicated that there was a considerable stretch
of clear water to the southward. The difficulty would be

the choice of a starting point so late in the season aftei

the frost has set in. If carefully navigated, a vessel, al

though kept ready to make a start, ought by that time tc

be secured in a sheltered position fit for winter quarters
and, therefore,would most probably be unable to reach th(

channel of open water when it formed. If incautious, sh(

would be as helpless in the pack. The best starting point;

are Port Foulke and Port Payer, at the entrance of Smith';
Sound. The Polaris quick passage north was entirel)

due to her leaving the entrance of Smith Sound at ar
opportune moment late in the season ; had she left at any
other time she would have experienced the same trouble

in getting north in 1871 as in returning south the follow-

ing year. There was as much in the channel in 1871 as

in 1872—75—76. To the latitude of Polaris or Discovery
Bay, if no accident happens to the ship, the passage may
probably be made with perseverance most years by start-

ing early in the season, but it will at all times be a most
dangerous one.

In Robeson Channel the difficulties are greatly in-

creased, and the passage may be said to depend as much
on a fortunate combination of circumstances as on skilful

navigation. The present expedition was 25 days in going
and returning between Cape Sabine and Discovery Bay,
the distance being 250 miles

; 7 days in proceeding from
Discovery Bay to the Arctic Sea, and 12 days in return-
ing, the distance being 76 miles.

Sail was only used once on the passage north, the
distance run being 20 miles, it was never used during the
passage south. It is, therefore, totally out of the question
a saihng vessel ever making the voyage ; nevertheless, as
full steam was only necessary on two occasions, a power-
ful steamer is not necessary. When the ice is decidedly
closing no power at present available is of the slightest

use ; when it is opening, easy speed generally carries the
ship along as fast as the ice clears away in advance of
her ; it is rarely that a quick dash forward is necessary.

In a very exceptional season a ship might be carried
nearer towards Cape Joseph Henry than Floeberg Beach
on the west shore, and probably into Newman Bay on
the east shore of the entrance to Robeson Channel ; but
from the experiences we have gained I most confidently

report that no vessel will ever round the promontory of
Cape Joseph Henry, or pass beyond Cape Brevoort in

navigable water.

Every observation indicates that the last few years
have been mild at the settlements on the west coast of

Greenland, and open seasons with regard to the ice in

Baffin's Bay ; little or none having been met with north
of Cape York in July and August. The settlement at the
Whale Fish Islands has been temporarily withdrawn,
owing to the thin state of the ice rendering the fishing

dangerous ; and the temperature of the water as we pro-

ceeded south, through Baffin's Bay, was so high that

navigation could scarcely be interrupted off Disco before
the end of the year ; indeed, the Inspector intended to be
absent in an open boat in the month of November. With
a maximum body of water the ice formed on it in one
winter will be considerably lighter or thinner than it

would be, had a quantity of ice been left floating about
on its surface ready to be re-frozen thicker, and cemented
with the new ice into one floe during the coming winter.

Thus, one open season certainly leads to another ; and
unless fortuitous circumstances occur, such as continuous
south-west gales, during the summer months, the season
of 1877 must be a very open one in Baffin's Bay. North
of Smith's Sound the season is probably entirely different

to that of Baffin's Bay, for the same northerly winds that

carry the ice to the southward towards Davis Straits,

must fill up Smith's Sound with heavy Polar ice and pro-

duce a cold season. Southerly winds which keep the ice

north in the Bay would as certainly clear out the channels
to the northward, empty the ice into the Polar Sea, and
produce a milder season than usual.
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From Hayes Sound to Cape Beechey, in lat. 81° 52' N.,

where Robeson Channel is only thirteen miles across,

numerous Esquimaux remains stud the whole line of the

west shore of Smith's Sound. To the southward of Cape
Beechy the coast line affords fair travelling, to the north-

ward the precipitous cliffs cut off all further advance,

except durintj the depth of winter, when the ice in the

channel is stationary. A very careful exammation was
made of the coast north of Cape Union, and I can report

with confidence that Esquimaux have never had a per-

manent settlement on that shore. All the facts collected

by our numerous observers lead me to conclude that the

wanderers crossed Robeson Channel from Cape Beechey
to Cape Lupton, where tne Polaris Expedition discovered

their traces.

The few pieces of drift wood, all of the fir or pine

species, that have been obtained on the shores of the

Polar Sea have evidently drifced to the position in which

they were found from the westward. One piece was ob-

tained lying on the surface of the sea ice itself, two miles

distant from the land, the rest were found on the shore at

dirierent heights above the sea level up to 1 50 feet ; the

former was perfectly fresh with the bark on ; the latter in

all stages of decay, usually imbedded in the mud of dry

ancient lakes evidently formed by the rising of the land,

and of very great age. Besides these evidences of the

rising of the land, the clearly defined smoothing of the

rocks at all the prominent capes, from the present ice

level up to 300 and 400 feet until the marks are lost in

the gradually decomposing rocks, caused by the pressure

of the bordering ice-foot and the grounding ice as it is

forced against the land by the drifting pack, and the

numerous sea-shell beds and mud deposits at high eleva-

tions were most noticeable.

At FJocberg Beach the salt-water ice formed during

the winter attained its maximum thickness of 75^ inches

early in June. In a fresh-water lake at the same date the

ice was 79^ inches thick, with 12 feet depth of water at a

temperature of 32° below it. 1 his proves decidedly that

the deep lakes do not freeze to the bottom during the

winter. The lowest temperature registered by a thermo-

meter buried 2 feet in the ground beyond the influence of

any sudden variation was 13 degrees below zero
; 59

degrees warmer than the air at the time. It rose gradu-

ally as the summer advanced, and at the end of July had
risen to 29 5°. By that time the ravines had nearly

stopped running, and the weather was becoming gradually

colder. The sun's rays were most powerful on June 13

and 21, when a thermometer, with a blackened bulb in

vacuo, registered + 128 and + 129 degrees, the tempera-

ture of the earth's surface at the time being + 27 and of

the air -+- 34 degrees.

The coldest temperature of the sea-water during the

wmter was 28'25°, the same at all depths. On several

occasions the Casella reversible thermometer showed that

the temperature of the surface water, south of Robeson
Channel, was colder than that of the underlying stratum,

the difference amounting on one occasion to i^ degrees

Fahrenheit.

At Floeberg Beach the time of high water full and
change, loh. 44m. ; spring rise, 3ft, oin. ; neap rise,

i!t. 7^in. ; neap range, ott. 5in.

As I had deposited a notice of our proceedings at

Norman Lockyer Island and intended calling at Cape
Isabella I ran past our station near Cape Sabine without

visiting it ; observing that the cairn was intact and ap-

peared to be in the same state as we left it. Payer Har-

bour and the neighbourhood was clear of ice.

We arrived off Cape Isabella on September 9, the

weather still remaining calm. On landing, a small mail

of letters and newspapers which had been left by the

Pandora was found at the depot, the dates informing us

that the visit was made this year, but beyond a notice

stating that if possible a duplicate box of newspapers

would be landed at Cape Sabine, we found no record ot

her previous or intended movements. Concluding that

the remainder of our mail was left at Disco, and being
short of coal, and the weather very calm, I pushed on
towards the Carey Islands, without losing time by visiting

Littleton Island on the opposite side of the strait. A
southerly wind springing up, the ships were put under
sail. Beating to the southward, we fetched into Whale
Sound on the nth without meeting any ice since leaving

Smith's Sound. The wind having freshened into a gale

I anchored in Bardin Bay on the evening of the 12th,

where we observed some Esquimaux on shore, but the

weather continuing very bad, I, unfortunately for them,
put off communicating until the following day. On the

same nij^ht the wind shifted suddenly and forced us to

get under weigh, when the misty weather and a dark
night prevented my landing at their settlement. The
rock a-wash off Cape Powlet, the east point of the entrance

on which the Esquimaux village stands, is very dangerous.

There is no good anchorage obtainable outside of Tyndall
Glacier ; we were obliged to anchor in twenty-three

fathoms in a position exposed to the northward, the Dis-

covery making fast astern of the Alert.

During the 13th and 14th we worked to the southward
towards Wolstenholm Island with calm and light airs

from the west, which prevented my reaching the Carey
Islands except at a large expenditure of our rapidly dimi-

nishing stock of coal ; the heavy swell left from the late

southerly gale would also have prevented our landing

;

accordingly our letters, left there the previous year by the

Pandora, were obliged to be sacrificed.

From Wolstenholm Sound a south-easterly wind enabled

us to fetch across to Cape Byam Martin at the entrance

of Lancaster Sound, where we arrived on the i6th, having
seen no field ice, and the temperature of the sea-water

ranging from 31 to 34 degrees. Steaming to the eastward

on the 1 8th, we met another south-east wind, which car-

ried us into the south part of Melville Bay, and we pro-

ceeded south along the Greenland shore. I preferred

recrossing Baffin's Bay rather than by standing to the

southward risk getting in-shore of the middle ice on the

west side. On the 20th Cape Shackleton was sighted,

and on the 25th we arrived at Disco, having had per-

sistent head winds since we left the entrance of Smith's

Sound on the loth. Only one light stream of ice was
fallen in with all this part of the voyage. Here Mr.

Krarup Smith, Inspector of North Greenland, most con-

siderately allowed us to take 30 tons of coal out of his

small store, and informed me that there were 20 tons

more at my disposal if I would visit Egedrsminde ; and
in order to give the Expedition the full benefit of his

presence in obtaining supplies, Mr. Krarup Smith accom-
panied the ship to that port. Nothing could exceed his

kindness to us during our stay. Finding that several of

the inhabitants of Egedesminde were attacked with

scurvy, I made the Governor a present of lime-juice for

general use. From Mr. Smith we learnt that all our

letters, with the exception of the few left at Cape Isabella,

had been deposited at Littleton Island. Only a few

letters were received at Cape Isabella, therefore a large

mail of private and official correspondence has been lost.

After coaling and preparing the ships for sea we left

Egedesminde on October 2. On October 4 the two ships

recrossed the Arctic Circle, exactly fifteen months from

the time of crossing it on the outward voyage. Experi-

encing contrary winds, slow progress was made to the

southward. As the weather became warmer and damper
a few men were attacked with rheumatism and colds.

On the 1 2th, during a very severe gale, in which the

ships were hove to under a close-reefed main topsail and
storm staysail, the Alert's rudder head, sprung when the

ship was in the ice, worked adrift from the irons with

which it had been repaired, the lower part of the rudder

being sound. As I had neglected to have the rudder
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pendants shackled on before leaving port, it was with no
little difficulty that make-shift rudder pendants were im-
provised ; but by their means the ship has been steered
across the Atlantic, the sails being trimmed to bring as
little strain as possible on the rudder. The Discovery
was lost sight of during a heavy gale on the 19th. Dur-
ing the passage, southerly winds prevailed. The spare
rudder, itself badly sprung, has been repaired, and is in

serviceable condition ; when it is shifted the Alert will be
ready to proceed to Portsmouth. Captain Stephenson,
before parting company, was ordered to rendezvous at

Queenstown.
In conclusion, it is my pleasing duty to inform you

for the information of their Lordships, that one and all

under my command have done their duty well and
nobly, the utmost cordiality prevailing throughout the
members of the Expedition from first to last. Capt.
Stephenson has been a most valuable colleague, and I am
much indebted to him for his friendly advice, and ready
help on all occasions.

The executive officers have each been mentioned in the
detailed reports of Capt. Stephenson and myself ; their
conduct when taxed to the utmost, under difficult and
most distressing circumstances, is beyond all praise.
Much as the attack of scurvy which visited us is to be
regretted, it proved how valuable were the services of
Fleet-Surgeon Thomas Colan, M.D., and Staff-Surgeon
Belgrave Ninnis, M.D,, who were so ably assisted by
Surgeons Edward Lawton Moss, M.D., and Richard
William Coppinger, M.D. These officers are each of
great talent and high character, and have fully borne out
the confidence imposed in them by the Medical Director-
General ; any reward that it is in the

t^
ower of their

Lordships to bestow on these gentlemen could not be
given to more careful or zealous officers.

Lieuts. Lewis Anthony Beaumont and William Henry
May, who voluntarily undertook the navigating duties in

their respective ships, have performed that work most
ably.

Lieuts. May and Robert Hugh Archer have charted
the coast line from the entrance of Smith's Sound to the
northward with great exactness ; these officers have
earned their Lordships' commendation.
The Expedition is much indebted to Mr. Thomas

Mitchell, Assistant Paymaster-in- charge ; the departure
of the Assistant Paymaster of the Alert has much in-

creased his work, as the only officer of his rank in the
Expedition. In order the more readily to assist me, he
performed a sledge journey in the early season from the
Discovery to the A lert, and has since then divided his
time between the two ships. He is a steady and trust-
worthy officer, and as such I recommend him for pro-
motion. Mr. Mitchell and Mr. George White, Engineer,
have made a most valuable collection of photographs of
subjects connected with Arctic life and scenes.
The Engineers of the two ships have always most

zealously assisted, like everyone else, in the general work,
and fully occupied their spare time for the benefit of the
Expedition.

Messrs. James Wootton and Daniel Cartmel deserve
great praise for the invariable excellent order in which
the engines under their charge have been kept, and for
the careful economy of the coal supply, a vital point in
Arctic exploration. Messrs. George White and Matthew
Richard Miller are each careful and talented officers, I

most confidently recommend the claims of these four
gentlemen, who were voluntarily employed with the sup-
port sledges, to the favourable consideration of their
Lordships.
The two ships' companies have conducted themselves

in the most praiseworthy manner throughout ; they are
specially commendable for their resolute perseverance
during the trying sledge journeys which have been already
reported. Their good conduct and zeal entitles them to

the most favourable consideration of their Lordships
list of men specially deserving of and fit for advancei
to higher rates will shortly be forwarded.

OUR ASTRONOMICAL COLUMN
The November Meteors.—The earth will arrive a

descending node of the first comet of 1866 (Tempel), ii

track of which the meteors of the November period are fou

travel, early on the evening of the 13th inst. The comet its

approaching the point of nearest approximation to the or

Uranus, which planet, however, is always far removed froti

comet during the present revolution. The distance fron

earth on November 13 is 19 "06, and from the sun iS'ii

mean distance of the earth from the sun being taken as u

and were we able to reach the comet with our telescopes it \

then be found rather more than one degree to the west o

tares. The obvious existence of more than one point of exc(

condensation in this stream of meteors, necessitates a strict a

at each return of the earth to the nodal point, if we are to :

at a clear knowledge of the law of distribution along the (

and as was remarked by M. Leverrier, " cela permetti

comprendre ces questions dans une theorie plus precise."

Herschel's First Glimpse of Uranus.— Ilerschel's

observation for position of this planet on the night of disco

March 13, 1781, was made at loh. 30m. M.T. at Bath, whi

found it 2' 48" distant from a star which he calls a. For

who are curious in such matters it may be stated that the ta

place of Uranus at this time is in right ascension 5h. 35 m. 4I

and north polar distance 66° 27' 3", whence it appears that

schel's first comparison was made with the star Argel;

Z. -i- 24°, No. 1067, estimated 9"5m. ; the difference ol

minute of arc, between the observed distance and that com]

on reducing the star to March, 1781, being probably dc

error of position in the " Durchmusterung." The log-disi

of Uranus from the earth was l"2774.

The Transit of Venus, 1882.—Prof. Bruhns has (

lated the results of a new calculation of the circumstances o

transit, made from Leverrier's tables of sun and planet, o

method adopted by Hansen for the transit of 1874. The
suits, allowing for small . differences in the semi-diameter

ployed, are quite in accordance with those previously publ

by Hind, Puisseux, &c. Prof. Bruhns hopes to issue a ch

the limiting curves in this transit, founded upon this new

putation, before the end of the present year.

Mr. Knobel's Catalogue of the Literature of i

real Astronomy. —One of those exceedingly usefulj

monotonous and laborious performances which exhibit th

zeal of the worker, occupies a large portion of the suppleme

number of the " Monthly Notices " of the Royal Astrono

Society. It consists of a list of references to books, papers,

bearing upon the following subjects connected with stellar

nomy :— I. Double Stars, and the investigation of the orl

Binary Systems ; 2. Variable Stars
; 3. Red Stars

; 4. N
and Clusters

; 5. Proper Motions ; 6. Parallaxes of Stai

Stellar Spectra ; and, in the formation of this list, Mr.

Knobel has had the advantage of the valuable library (

Royal Society, which is known to be remarkably rich in sci(

transactions, &c. , in addition to the library of the Royal j

nomical Society, to which numerous and important add

have been made of late years. In such a work it migl

perhaps be difficult for any one who has interested himsel

particular branch of sidereal astronomy to suggest some ad

which he would like to have seen incorporated. For ins'

if a calculator of double-star orbits be looking up measu

a Centauri, he will find no reference to the valuable mei

by Mr. E, B. Powell, at Madras, under his name.
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Mr. Knobel's statement that with one exception he has " per-
ally examined

'
every paper or book to which reference is

de," will afford an idea of the expend'ture of time and trouble
nvolved in the production of his catalogue. By the way, the

= >ne exception refers to the " Sidereal Messenger," issued by the
late Prof. O. M. Mitchell, while director of the Observatory at

Cincinnati, which Mr. Knobel says is "not in the British
^' ^useum nor the libraries of the Royal Society and the Royal

'*

'
tronomical Society." The writer is able to testify to a circum-
ce from his own experience, which may throw some light on
rarity of this periodical in our scientific libraries. He was
of a favoured few in this country to whom Prof. Mitchell

the "Sidereal Messenger." It arrived through the post in

or more numbers at a time, but the postal arrangements with
United States not being then on the liberal footing of the
ent day, and Prof. Mitchell unluckily enveloping his journal

a a stiff" cover, heavy letter-postage was demanded for the suc-
^ essive deliveries. The demand increased on each occasion,
-^ intil the presentation of one, which would have left but small
^ hange out of a sovereign, closed the writer's knowledge of the

-idereal Messenger," and he has some recollection that the pre-
I^lumian Piofessor of Astronomy informed him at the time

'

'
iiat his own receipt of the paper terminated about the same epoch,
,nd for a similar reason. If this be a mistake, perhaps the

;, leriodical to its termination may be found in the library of the
.ambridge Observatory. No. 4 contains the author's early

sures of the companion of Antares, which he detected at

,..:cinnati, in 1845, with measures of »j Coronce and one or two
, [ther double stars of no particular interest. The "Sidereal

T'-ssenger " was not continued for any length of time.

METEOROLOGICAL NOTES
LiMATEOF Manitoba.—In the jfoumal oi i\\Q Austrian
corological Society for October i, there appears a valuable

_
)aper on this subject by Dr. A. Wojeikoff, based on obser-

ations made for a period of about five years at Winnipeg, the

,^ apital of this province of Canada. The results, a monthly
'

;^
esutit^ of which accompanies the paper, show a mean atmo-

!^
pheric pressure about three-tenths ;of an inch less in summer

'^^
han in winter, and in consequence of the position of Manitoba

^ vith reference to the diminished pressure in the interior of the

:]
ontinent at this season, N. and N.W. winds prevail there

'
9 per cent, less, and N.E. E., S., and W. winds 26 per cent.

''_l

aore in summer than in winter. Leaving out September, the

' ainfall of which appears to be exceptional. May and June are
he two rainiest months, and next to these come April and July,

';'• he rainfall of Winnipeg being in these respects closely analogous
'• that of the prairie region of the Western States. The rain-

* all for the year is only 22 inches. The'greatest amount of cloud
'' nd the greatest relative humidity occur in November. The
•• lean annual temperature is 34''-o, the coldest month January,
* leing C^, and the warmest July, 66° 7. The winter tempe-
' ature is thus as cold as that of Archangel, but the summer
' emperature as warm as that of Paris. The high summer tem-

•^
lerature and generous rainfall from April to July, the rainfall

- ising from i -85 inches in April to 3-58 inches in June, mark the
• limate of Manitoba as admirably suited for the successful culti-

in of wheat-, barley, potatoes, turnips and other agricultural

acts of temperate regions. Dr. Wojeikoff draws an interest-

ng comparison between the climates of the prairies of Manitoba
* nd Minnesota on the one hand, and the Steppes of Western
! jiberia on the other, and shows that the seasonal distribution of
"emperature of Winnipeg is all but identical with j that of
ji schim, and that of St. Paul with Saratow. An important
a:t limatic difference must, however, be kept in view, viz., the
"i ummer rains are several weeks earlier in Manitoba than in

ai Liberia.

Sirocco at Pau.—In the same number M. Piche, Secretary
of the Meteorological Commission of the Lower Pyrenees, com-
municates a short notice of a sirocco which occurred in that
part of France on September i, 1874, during which the temper-
ature rose at Biarritz to l0l°-3, and the humidity fell to 38, the
humidity falling still lower, or to 33, at Eaux-Bonnes. The
extraordinary heat and dryness of the sirocco, which came from
the south and south-east are attributed by M. Piche to the course
it had pursued, that course being from Africa, across the Pyrenees,
and thence down on Pau, this wind being thus quite analogous to
the fohn of the Alps. The sirocco of the Lower Pyrenees being
merely the in-draught towards a low atmospheric pressure accom-
panying a great storm which is advancing from the west, it follows
that as soon as the wind veers to W. or to N.W., and conse-
quently no longer crosses the Pyrenees before reaching Pau, it

may be expected that the air will become instantly saturated with
moisture, and rain begin to fall. This is just what takes place,

and the" connection between the sirocco and Atlantic storms is

well recognised, and finds expression in the weather-prognostic

current at Pau, "The drier the air the nearer the rain."

The Norwegian Atlantic Expedition.—Prof. Mohn
communicates to the Bulletin International an interesting note
on the Norwegian scientific cruise of last summer. The hourly

meteorological observations will not 'only be discussed with a
view to ascertain the diurnal periods during the summer months,
but also be compared with simultaneous observations made on
land with the view of tracing the connection which subsists

between the weather and its changes on sea and land respectively

In addition to the observations usually made on board the navy
of Norway, the humidity of the air, the evaporation from sea-

water, the velocity of the wind, and the rainfall were observed.

The zoological collection is rich and varied, many of the species

found are new to science, and will necessitate the establishment

of new genera. A valuable collection has been made of speci-

mens of the sea-bottom taken at each sounding, of sea-water

from the bottom and the surface, and of the rocks and minerals

of Faro and Westmanna Island. The stormy character of the

weather prevented magnetic observations being made on board,

but such observations were very carefully made at Huso, in

Sognefiord, Reykjavik, and Namsos in Norway. The expense of

the cruise, inclusive of the instruments and apparatus, has been

165,000 francs—an expenditure which can only be regarded as

liberal for such a country as Norway—and it is intimated to be

the intention of the Norwegian Government to resume the pro-

secution of the researches in the next two years, extending them
in the direction of Jan Magen and Spitzbergen.

Barometers of Southern Russia.—M. Moritz, the eminent

director of the Tiflis Observatory, makes an important communi-
cation to the Bulletin International of October 26, regarding the

barometers of the stations in the south of Prussia. Prof. Wild,

in the Annals of the Central Physical Observatory of St. Peters-

burg for 1874, states that the barometer at Tiflis is 0*028 inch

lower than that at Nicolaieff. The determination of the true

difference of the readings of these two barometers is of more
importance than appears at first sight, because the barometers

of all the Russian stations on the borders of the Black Sea have

their errors determined by that of the barometer at Nicolaieff, or

as it is technically phrased, are controlled by it, whereas all the

barometers of the Caucasian Stations are controlled by that of

Tiflis. Now these southern Russian Stations, taken as a whole,

can supply data, unique of its kind, towards the solution of such

questions of general meteorology as concerns the influence of

large sheets of water and lofty mountain ranges on the state of

the atmosphere and its movements, if only we be quite certain

that the barometric readings at the numerous stations over the

region are comparable with each other. During the past

summer M, Moritz has made a careful comparison of the Tiflis
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and Nicolaieff barometers, by means of two barometers which he

carried from Tiflis to Nicolaieff, and back again to Tiflis, with

the result that the difference between the two barometers by

which so many barometers are controlled, is only a tenth part of

the difference as given by Prof. Wild, or the difference instead

of being 0-028 inch, is only 0-003 ii^ch. The comparison of

station barometers is a laborious and delicate operation. If

the instrument be a Board of Trade barometer, having an

air-trap, any air lodged in it renders the comparison worthless

;

if not furnished with an air-trap, any air admitted into the tube

vitiates the comparison ; and if care be not taken in ha nging the

barometers or in timing the observations so as to secure that each

attached thermometer truly gives the temperature of the whole

instrument with its contained mercury, the comparison is not

satisfactory.

The Fall of Temperature in End of October.—
The weather maps of Europe of October 27 and following

days show remarkable changes in the distribution of the atmo-

spheric pressure and changes of temperature consequent thereon.

On the 27th pressures were much higher in the east than in the

west of the continent, accompanied with south winds and tempe-

ratures considerably above the average of the season in Great

Britain ; in other words the meteorological conditions were

analogous to those described in a recent number of Nature
(vol. xiv. p. 536), as characterising the warm weather from

October 4 to 7. On the 28th, however, barometers began to

fall in the extreme north of Norway. This depression and a

general lowering of the barometer was propagated southwards

over Eastern Europe, while at the same time barometers rose to

a considerable height over Western Europe. The necessary

result, as regards the British Islands, of this altered distribution

of pressure was a change of wind from south to north and a fall

of temperature from about 5° above the average on October 27

and 28, to about 5° below it on October 31 and November i.

In addition to the interest of this illustration from its bearing on

the importance of a knowledge of the weather in the extreme

north of Europe in connection with weather forecasts for Great

Britain, it is also interesting as a type of those meteorological

conditions to which some of our severe winter weather is due.

Indeed, some of our severest winter storms of wind and snow

have occurred with barometric depressions which have advanced

from the Arctic Sea southwards over Europe ; and they are

peculiarly severe in these islands when the centre of the depres-

sion takes a course more to westward than that of last week, or

when it passes to the south-eastward over the North Sea or over

Denmark.

NOTES
We publish this week the complete Report of Capt. Nares on

the Arctic Expedition, along with a new map showing in detail

the various geographical discoveries made by the expedition, our

map of last week being necessarily very general. We congratu-

late the Admiralty on the rapidity of the publication, and arejglad

to be able thus to place on permanent record the general report of

the Commander of the expedition, both as to its work and its re-

sults. As we said last week, these results will be fully appreciated

only when the various scientific reports are published. Of course

various schemes havebeen proposed to accomplish the minor object

in attempting to attain which our fearless men were baffled—the

attainment of the Pole. A correspondent writes to us suggesting

the use of a balloon to be inflated at the coal-bed in Discovery

Bay, and crossing right over the Pole, about 1,000 miles, obtain

a bird's-eye view of what is below. A correspondent in one of

the daily papers advocates the use of steam, and that something

like a tramway should be made to the Pole, the floe-bergs being

tunnelled if necessary. Another of our correspondents endeavours

to show that the ice-masses met with must have been pushed

over rom the Siberian coast, though this seems somew:

consistent with the fact of the destruction of the I

Strait whaling fleet by ice. But what do all these
j

ideas point to but the adoption of Weyprecht's schen

vocated by the German Government, and curiously

only now finding its way into the daily papers, as son

before quite unknown here, though we pubKshed

detail a year ago. If we are not mistaken we shal

to thank both the successes and the failures of this

dition for opening up a new era in Arctic exploration,

following promotions for services rendered in con

with the Arctic Expedition have been made :—Comi

A. H. Markham to be Captain ; Lieutenants Pelham A

L. A. Beaumont, and A. A. C. Parr to be Commanders

Lieutenant C. J. M. Conybeare to be Lieutenant ; Staff-

S

B. Ninnis, M.D., to be Fleet Surgeon ; Surgeons E. L.

M.D., and R. W. Coppinger, M.D., to be Staff Sui

Engineers D. Cartmel and James Wootton, to be Ch;

gineers; Assistant Paymaster Thomas Mitchell to b

master.

As we announced last week, Capt. Allen Young has v

with the Pandora. He was so beset with ice in about '

that he was able to accomplish little, though he man£

deposit the letters and despatches which he took out

expedition. Capt. Young found some Eskimo at th

latitude of 77° 12' N., who conducted themselves ver

They offered Capt. Young's party everything they ha

when asked what they would like to receive, the chief \

to the ship and selected a 15-foot ash oar and some gimlet

wanted the oar for spear shafts, and the gimlets to bore iv

bone in order to cut it. Some other uselul presents wer

them, and they gave in exchange some narwhal's horns

mens of their pot stone cooking kettles, and of the iron

used for striking fire. Capt. Adams, the well-known m;

the whaler Arctic, has brought home with him to Dun

Eskimo "Chief" named Alnack, thirty-eight years ol

has for years begged to be taken to England. His ol

coming to Dundee is that he may get during the winter,

ledge that might be of much importance to the tribe ol

he is chief. We hope he will take more kindly to our

and habits than previous Eskimo visitors.

The following is the award of medals for the present
3

the Council of the Royal Society :—The Copley Medal t

Claude Bernard, For. Mem. R.S., for his numerous cc

tions to the science of physiology; a Royal Medal to Mr. A

Froude, F.R.S., for his researches, both theoretical and

mental, on the behaviour of ships, their oscillations, thei:

ance, and their propulsion ; a Royal Medal to Sir C.
"^

Thomson, F.R.S., for his successful direction of the s(

investigations carried on by H. M.S. Challenger ; the R
Medal to Mr. Pierre Jules Cesar Janssen, For. Mem. R
his numerous and important researches in the radiati

absorption of light, carried on chiefly by means of the J

scope. The medals will be presented at the anniversary i

of the Society on the 30th inst. It is hoped that the two <

Frenchmen named in the foregoing list will be able to ap

person on the day appointed.

The store-houses, workshops, and studies of zoolog)

Jardin des Plantes, Paris, have been recently removed to

and most commodious building in the rue Buffon, when

is ample space for scientific work of every kind. Plar

likewise been made for the erection of a large new bull

front of the " Galerie," in order to give more space

exhibition of the general collection of zoology.

Russian newspapers announce the death of M. Chekai

who, exiled in Siberia, has spent more than ten years
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{geological exploration of the country, and recently returned from

liis travels on the Olenek and the shores of the Polar Sea, to

St. Petersburg, where he was engaged at the Academy in the

description of his immense collections. He was found on
October 10 dead in his room, and it is suppo-edthathe poisoned

himself.

Ti!E Academy of Geneva, whose foundation goes back to the

ixteeiithcentury, to the time of Calvin and Beza, has for more
iian three centuries maintained a renown and a value far

exceeding the dimensions of the small republic which glories in

its prosperity. Five years ago, in consequence of the erection of

large buildings for its use and of concomitant legislative deci-

sions, it assumed the title of University, the National Council

having decreed the creation of a Faculty of Medicine as an ad-

dition to those of ancient standing. Until now this new faculty

existed only on paper, the buildings intended to receive it not

iiving been erected. They have been recently finished ; the pro-

•ssors have been chosen from the native medical men, to whom
lave been added some eminent foreigners—Professors Schiff, of

i-lorence, Zahn, of Strasburg, and Laskowski, of Paris. An
laugural ceremony took place on October 26, when addresses

..ore given by the President of the Council of State, the Rector

f the University, and the Dean of the new Faculty. There are

iready fifty students, and the organisation of the new classes has

cen made on a scale entirely satisfactory.

The Norddeutsche Allgemeim Zeitung %i2Xts, that Capt. Kielsen,

of the John Maria, Tromsoe, has reached 8iJ^° N. lat. between

Novaya Zemlya and Spiizbergen, and found the sea free of ice.

He discovered an island with a mountain 500 feet high, which

he called White Island. He supposes that the ice-wall round

the Pole was, at least this year, at a higher latitude, and that

the Gulf Stream generally follows this direction.

The following statistics with regard to the number of students

attending German universities during the summer term of this

year ai^e taken from the just published University Calendar for

1876-7. Berlin—number of students, matriculated and unmatri-

culated—3,666, of teachers 193. The corresponding numbers in

Leipzig were 2,803 and ^55 5 Munich, 1,158 and 114; Breslau,

1,122 and 108 ; Goctingen, 1,059 and 119 ; Tiibingen, 1,025 ^"<1

S6 ; Wiirzburg, 990 and 66 ; Halle, 902 and 96 ; Heidelberg,

-95 and no; Bonn, 785 and 100 ; Strasburg, 700 and 94;
^onigsberg, 611 and 82; GreifswaJd, 507 and 60; Jena, 503

ad 77 ; Marburg, 445 and 69 ; Erlangen, 422 and 55 ; Miinster,

[5 and 29 ; Giessen, 343 and 59 ; Freiburg, 290 and 54 ; Kiel,

23 and 65 ; and Rostock, 141 and 36. Of universities outside

ie German Empire, Vienna had 3,581 students and 247 teachers
;

jrpat, 844 and 65 ; Graz, 804 and 88 ; Innsbruck, 570 and 67 ;

Piirich, 355 and 78 ; Bern, 351 and 74; and Basel, 239 and 64.

It is proposed by the Council of the Trades' Guild of Learn-

Jlg, in conjunction with the Committee of the National Health

jciety, to organise a course of twenty lectures on the " Laws
Health," to be delivered by W. H. Corfield, Professor of

lygiene and Public Health in University College, London, in

||e large room of the Society of Arts, John Street, Adelphi,

.C, on consecutive Saturdays, commencing November li, at

JO P.M., excepting the following dates :—December I (Friday),

lebruary i (Thursday), March I (Thursday). There will be an

^terval of four weeks at Christmas, and three weeks at Easter.

ertificates will be awarded to those who satisfy the examiner

id who have attended not [less than fifteen lectures out of

renty.

Mr. McMann writes that on p. 18, vol. xv. in, our notice of

his method of comparing spectrum maps, E should have been G.

'he distance between B and G is not assumed equal to 1 00, he

tes, but is assumed equal to i, and is divided into 100 equal

^|he
^^Kates

wt

In a letter addressed to Dr. Andrews, Prof. Wartmann, of

Geneva, states, with reference to the communication on Radi.

ometers to Nature of Oct 19, that Prof. Frankland reproduces

precisely the conclusions which Prof. Wartmann gave at one of

the conferences at South Kensington in the month of last May.
The results were published in No. 222 (June 15) of the Archives

des Sciences Physiques et Naturtiles. In the first note which Prof.

Wartmann published {Archives, No. 219, March 15) he said (p.

315) that by making two calorific sources act simultaneously on
the opposite faces of the same disc, we obtain an equilibrium when
the intensity of the pressures is in the inverse ratio of the absorb-

ing power of each face. The experiments, which he made in

spring, during very favourable nights, on the nullity of the action

of the lunar light, completed the demonstration. It is the calo-

rific radiation which is the cause of the movements of the radi-

ometer.

At the recent meeting of the German Association of Natu-

ralists and Physicians, Dr. Hermes described some interesting

characteristics of the young gorilla in the Berlin aquarium. He
nods and claps his hands to visitors ; wakes up like a man and
stretches himself. His keeper must always be beside him and
eat with him. He eats what his keeper eats ; they share

dinner and supper. The keeper must remain by him till he goes

to sleep, his sleep lasting eight hours. His easy life has increased

his weight in a few months from thirty:one to thirty-seven

pounds. For some weeks he had inflammation of the lungs,

when his old friend Dr. Falkenstein was fetched, who treated

him with quinine and Ems water, which made him better.

When Dr. Hermes left the gorilla on the previous Sunday the

latter showed the doctor his tongue, clapped his hands, and

squeezed the hand of the doctor as an indication, the latter

believed, of his recovery. In fact the gorilla is now one of the

most popular inhabitants of the Prussian capital. For Pungu,

as the gorilla is called, a large glass palace has been erected in

the Berlin Aquarium in connection with the palm-house.

The Kdlnische Zeitung of November 4, reports on the dis-

covery of an ancient burial ground, during some excavations

made near Rauschenburg on the Cologne-Minden Railway. It

appears that a number of antiquities were found, and while the

vases amongst them, as well as a number of objects found in

these vases are of undoubtedly Roman origin, it is doubted that

the people buried there, and whose skeletons were found, were

of Roman nationality. It is believed at present that they were

Teutons of the third or fourth century who lived in friendly

intercourse with the neighbouring Romans, and had obtained

from them the objects mentioned. A definite opinion would be

premature until the whole of the ground is excavated, and a

scientific investigation has been made of all that is found.

Amongst the objects discovered recently, we may mention a well-

preserved vase of terra sigillata. On its floor there is still a

small remainder of the linen containing the bone-ashes ; the vase

is 20 cm. broad, and 12 cm. high ; it shows an ornament

which is of decidedly Roman origin. Amongst the bone ashes

in its interior there were two bronze nails, several molten pieces

of bronze, and remains of a beautifully ornamented ivory comb.

Another vase, quite full of bone ashes, and roughly worked of

coarse clay, consists of two parts almost equal, of which the

lower one is 25 cm. broad, and 16 cm. high, while the upper one

is 27 cm. broad, and 18 cm. high. Amongst the bone ashes it

contained were found several molten pieces of bronze, the

remains of a burnt ivory comb, and a piece of some handsome

ornamental object made of bone. Round this urn several

smaller vessels were placed ; they were of ordinary gray clay,

two of them of somewhat finer black clay. One of them was

empty, another one contained ten little pieces of clay, about

3 cm. thick, and perforated, all of different shapes, they had

very likely been worn as beads on a string round the neck.

There was ako a little tablet of bronze in this vessel. One of
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the black vessels seems to have served for incense, the other one

may have served the same purpose, but being shaped like a three-

armed Roman lamp, it is probable that it served as support for

three lamps. Of the different pieces of undoubtedly Roman
vases that were found besides the above, one shows the figure

of a hare, and another that of a running hound—both in reliet.

A WISH, which was expressed last year at the International

Geographical Congress held at Paris, will be realised in January

next. From that date a monthly geographical review will be

published there, at the Librairie of Ernest Thonin, and edited

by Ludovic Drapeyron, Professor at the Lycee Charlemagne,

and member of the Academie. This Revue Geographique will

contain reports of all work done in connection with geography ;

the investigation of the various methods now employed in

teaching geography, as well as topography, will
:
form some of

the principal subjects of the Revue. Besides theoretical original

papers, it will publish the latest reports of the different travels

of discovei-y going on in various parts of our globe, criticism on

new geographical works, biographies of celebrated geographers,

&c. The Revue Geographique is not to be the organ of petty

party- spirit, but of all those who see in geographical science one

of the principal means of breaking the reign of empty rhetorics

and scholastics. Besides geographersl and, geologists, the editor

invites for co-operation the representatives of all historic sciences

in the widest sense of the term—palceontologists and ethno-

graphers, as well as* archaeologists—all those, therefore, who by

the application of geography in historic^^research, wish to open

new fields for social science in general.

The University of Zurich has announced that in future, like

the German universities, it will grant the doctor's degree only

after an oral and written examination.

Mr. Bryce M. Wright, of Great Russell Street, has pro-

cured one of the finest and most complete specimens known

of the Plesiosaurus from the Lias of Whitby, which is open

to the inspection of the public until the I2th inst. The neck

is 64 feet long, and the entire animal nearly 17 feet. The

whole of the vertebra from the head to the tip of the tail are

complete without the slightest break, which gives some idea of

the entirety and preservation of the animal. It was procured

from the cliff in which it was found in about twenty pieces, but

after three weeks' incessant work Mr. Bryce Wright has mounted

it in such a manner that one could scarcely believe a bone had

been disturbed. Mr, Bryce Wright, has, we believe, secured

this specimen for a foreign institution.

The additions to the Zoological Society's Gardens during the

past week include a Puma {Felis concolor) from Santa Fe, pre-

sented by Miss Brassey ; two Wild Swine {Sus scrofa) from

Cuba, presented by Mr. J. Alfonso de Aldama; a Persian

Gazelle {Gazella subgutterosd) from Persia, presented by Mr. T,

Fowler; two Senegal Touracous {Corythaix persa) from West

Africa, a Sun Bittern {Eurypyga helias) from South America,

a Scarlet Ibis {Ibis rubra) from Para, a Ring-necked Parrakeet

{Falceornis torquata) ixova India, two Black Tortoises {Testudo

carbonaria), a Common Boa (Boa constrictor) from Panama, a

Sulphur-breasted Toucan [Ramphastos carittatus) from Carta-

gena, deposited ; an Andean GQOSQ'^(Bernicia melanoptera) from

Chili, purchased.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, October 30.—Vice-Admiral Paris in

the chair.—The following papers were read :—Letter of Mr.
Hind communicated by M. Leverrier, on the intra-Mercurial

planet.—Study of the organs of reproduction in ephemera, by
M. Joly.—On a new electric lamp devised by M. Sabloschkoff",

by M. Denayrouze, The carbons are fixed parallel, and the
short interval between them is occujjied by an insulating sub-

stance which disappears along with them (as the wax of a candle
disappears from the wick). Various insulating substances are

used, sand, glass, mortar, lac, &c. The simplest and cheap

is a sand of pounded glass.—On the distribution of magneti

on the surface of magnets, by MM. Treve and Durassier. 1
more a steel is carburetted, the more is the magnetism ci

densed towards its extremities ; the less carburetted, the mon
magnetism spread out equally over its surface. The authors

having a series of steels prepared by hardening with cold wal

and they seek to formulate a simple law e:-tablishing the relat

between the coercitive force and the proportion of carbon.

—

the deterioration of vineyards of Cote-d'Or, by M. du Men;
—M. Wery submitted an apparatus for ventilating apj

ments and mines, or increasing the draught of chimneys.—

'

the rotatory polarisation of quartz, by MM. Soret and Saras

They extend their observations to the ultra-violet rays mi

refrangible than the line N, and also make more precise measu
ments. The results are tabulated.-—On the laws of vibrate

motion of diapasons, by M, Mercadier. The number of vib

tions of a prismatic diapason is proportional to its thickness a

inversely as the square of its length. The isochronism of vib

tions is not absolutely rigorous ; the duration of the period depei

on the amplitude and the temperature. In using a diapason

chronograph or interrupter, the instrument will not give

suits quite identical unless you operate at the same tem]

rature and give the vibrations the same amplitude. If (a;

generally the case) one does not need complete identity and lai

amplitudes, then provided an amplitude of 2 to 3 mm. be 1

exceeded, and one operate at temperatures little different, one

certain to have the same number of periods per second to nea

o'oooi.—Chemical reactions of gallium, by M. Lecoq de Be
baudran. Inter alia, further experiment confirms the opinic

that oxide of gallium is more soluble than alumina in ammon
Carbonate of soda only precipitates indium after gallium. Ch
ride of gaUium is very soluble and deliquescent. A slightly ai

solution of it dried at a mild heat, gives needles or crystalli

lamellse, which act strongly on polarised light. Sulphate of g
Hum isnot deliquescent.—On terephtalic aldehyde, by M. Grimai

—On the simultaneous formation of two trioxyanthraquinones a

the synthesis of anew isomer of purpurine, by M. Rosenstiehl.

On the electric apparatus of the torpedo (third part), by \

Rouget. In the electric discs, besides ramifications of ner
fibres and the reticulated nervous plate, one finds only vess

and cell-elements, fibrillae and membranes belonging all to t

connective tissues. M, Rouget offers a theory as to the 11

chanism by which the nervous elements produce electrical effec

—On the phenomena of division of the cellular nucleus, by '.

Balbiani.—Variations ot the electric state of muscles in tetan

produced by passage of a continuous current, studied by me£
of the induced contraction, by MM. Moral and Toussaint.

such tetanus the induced contractions (shocks, isolated or as:

ciated into a tetanus of short duration) are to be regarded

accidents, though the comparison of the two traces (inducer a

induced) indicates but imperfectly the cause of these acciden

The electric state of the muscle is sensibly uniform during 1

whole duration of the contraction.—On some parts relating

nutrition of the embryo in the egg of the hen. The blastode

derives its elements from the yolk, whereas at the beginning

incubation, and at least till the time of complete closure of t

amnion, the embryo is developed at the cost of the albumen.

On the influence of poisoning by; the bulbous agaric on glycjen

by M. Ore,—On the employment of picric acid in treatment

wounds, by M. Curie,
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FOSTER'S ''ELEMENTARY PHYSIOLOGY
A Course of Elementmy Practical Physiology. By M.

Foster, M.D., F.R.S., Fellow of and Prxlector in

Trinity College, Cambridge, assisted by J. N. Langley,

B.A., St. John's College, Cambridge. (London : Mac-
millan and Co., 1876.)

I X this little book Dr. Foster gives us the results of his

.perience in teaching physiology practically to students.

AS may be readily understood, such teaching is attended

with much greater difficulties than those encountered in

the experimental teaching of chemistry or of physics-

difficulties which arise partly out of the complexity of the

phenomena to be demonstrated, partly from the circum-

stance that experiments in which living processes are

concerned cannot be repeated so frequently as would be

desirable. Dr. Foster has himself been remarkably suc-

cessful in overcoming these difficulties. The evidence of

that success is to be found in the number of men whose

names are already known as efficient workers in physi-

ology, who owe to his teaching their first introduction to

scientific research. On this ground, even more than on

tliat of his long experience as a teacher, his opinion on

the question of method is more worthy of attention than

that of any other person. The book is entitled "A Hand-
book of Practical Physiology." Our readers are probably

not aware that during the last half-dozen years that term

has acquired a special meaning. Under the term Practi-

cal Physiology all students of medicine are now required

by the examining Boards to go through a course of

laboratory instruction, for which accordingly arrange-

ments are made in all medical schools. In very many
instances the instruction is purely technical and anatomi-

cal. All that is attempted is to teach the student " how
to work with the microscope," which means for the most

part how to prepare tissues for microscopical examina-

tion. The acquirement of this art, although, it need not

be said, of great value to the physiologist, is not the end

and purpose of physiological teaching. The physiologist

interests himself only in what is living, and when he uses

the microscope, concerns himself with the anatomical

structure of a part or organ, only in relation to its living

properties.

The handbook contains no description of the micro-

scope, and the subject of microscopical manipulation is

dealt with in an appendix. In this respect it differs from

most previously published works on histology. Never-

theless it is as good an introduction to that subject as the

beginner in animal physiology can take in hand. The
plan of study laid down is anatomical, but in carrying it

out, the principle is acted upon that it is desirable from
ae first to give meaning and interest to the otherwise dry

'-tails of anatomy, by combining the study of the func-

ion of every part with that of its structure. Histological

work, says Dr. Foster in his preface, " unless it be salted

with the salt either of physiological or of morphological

ideas, is apt to degenerate into a learned trifling of the

very worst description." To avoid this evil, of which the

feebleness of English microscopy is the best evidence.

Dr. Foster encourages the student, as soon as he has

Vol. XV.—No. 368

learnt the anatomy and histology of a part, to pass at

once to its physiology, " so that by learning what is

known concerning its action, he may form an opinion of

the real importance of its structural details."

Let us now see how the principle is carried out. The
book comprises twenty-nine lessons. The first is en-

titled, " Dissection of a Rabbit and of a Dog." The
purpose of this introductory lesson is to make the

student acquainted with the general construction of the

body of the mammalian animal as a whole, a sort of

knowledge which students of human anatomy are often

strangely wanting in. Then follow two lessons on the

blood. In the first, the student learns all that relates to

the structural elements of the circulating fluid ; but even

here the instruction given is of such a nature that he

cannot fail to be impressed, provided that he is capable

of being impressed by observation, with the fact that

he has to do, not with dead forms, but with living

organisms. In the second lesson on the blood, the chemi-

cal constituents of the liquor sanguinis are dealt with,

particularly those which are concerned in the process of

coagulation. Here necessarily, the microscope.and scalpel

are for the moment replaced by methods and instruments

borrowed from the chemical laboratory, but they are re-

sumed in lessons four and five for the study of cartilage,

bone, teeth, and the connective tissues. In the next series of

lessons on contractile tissues, structure and function are

again mixed. The student, as soon as he knows what

cilia and muscular fibres are like, at once proceeds to find

out for himself, though according to a prescribed order,

how they work. He familiarises himself in succession

with the effects of the voltaic current, of single induction

shocks, and faradization on living muscle, then pro-

ceeds to the more minute examination of the mechanical

phenomena of muscular contraction, and finally, as in

the previous study of the blood, investigates the same

phenomena in their chemical relations.

In the same style and on the same principle each suc-

cessive subject is dealt with. "The animal body is

regarded," to quote the author's words, " as a collection

of fundamental tissues, each having a conspicuous pro-

perty or properties."

Each lesson has appended to it a list of subjects for

demonstration by the teacher, these consisting either of

microscopical structures requiring very high powers for

their exhibition, or of experiments which the student would

be unable to perform for himself. Among these last only

such are comprised as are in their nature painless.

There can be no doubt that the book is admirably

adapted for its immediate purpose, namely, for the instruc-

tion of natural science students at Cambridge. In order

to judge of its general utility the question must be asked

whether it is adapted to the requirements of the much

larger class of students who learn physiology with a view

to the study of medicine.

The answer to this question must depend on the class

of medical students contemplated. Students of medicine

may be divided into three categories, the first comprising

those who come up with the avowed intention of acquir-

ing no more than the minimum of cram exacted of them

by the Examining Boards, and who at the end of their

time are as incompetent for practice as they are destitute

of knowledge. The second, and by far the largest class,
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made up of men who, while they desire to acquire by

assiduous reading as much so-called medical science as

is thought necessary for them to possess, rightly regard it

as their principal duty to devote their energies during

their brief period of study to the attainment of skill and
experience in the arts of medicine and surgery. But

besides these, there is a smaller class of men who not

only have time for real study, but possess the necessary pre-

vious education in which their fellows are in general so de-

plorably wanting, and whose motive for work is something

higher than that of preparing themselves for examination.

To medical students of this last class the lessons are per-

fectly adapted. Nor can we conceive that a better course

could be followed by a young man intending to fit him-

self for the higher career of the medical profession, than

that laid down by Dr. Foster, namely, that he should at a

very early period, i.e.., while he is still engaged in the

study of the more exact branches of natural science, first

work through the course of elementary biology laid down
for him in the well-known lessons of Professor Huxley

;

then that he should devote a considerable proportion of

his time during a subsequent year to becoming conver-

sant with the structures and processes peculiar to the

bodies of the higher animals, under the guidance of a
teacher who must be a real physiologist—all this being

accomplished before he begins his proper medical studies,

i.e., before he begins to study the details of human
descriptive anatomy.

Strange as it may seem, it is not yet sufficiently recog-

nised by those who are concerned in medical education that

the men on whom the community dep ends for enlighten-

ment on the great questions of the preservation of health

and the prevention of disease, ought to be practically

familiar with all that is known concerning living processes.

The remark is frequently made that even to the consult-

ing physician or to the officer of health, physiology and
pathology are of relatively little value. Surely this must
be a mistake. It may be readily admitted that the ordi-

nary practitioner needs only familiarity with the charac-

teristics of human ailments and the prescribed methods
of treatment and skill in the handling of sick people, and
may well content himself with as much of the elements

of scientific knowledge as he can learn from manuals and
lectures ; but surely the education of those who are in-

tended to be advisers of the public in relation to health

and disease should have some more solid foundation.

There can be no question that these men ought to be
prepared for their higher functions and responsibilities

by such a course of preliminary work in physiology as

will enable them, if so be that nature has fitted them for

it, to enter with some hope of success on those most
difficult of all biological investigations which relate to the

nature and causes of diseases.

BRITISH MANUFACTURING INDUSTRIES
British Manufacturing Industries. Edited by G. Phillips

Bevan, F.G.S. " Salt, Preservation of Food, Bread, and
Biscuits," by J. J. Manley, M.A. ;

" Sugar Refining," by
C. Haughton Gill ;

" Butter and Cheese," by Morgan
Evans ; "Brewing, Distilling," by T. A. Pooley, B.Sc,
F.C.S. (London : Edward Stanford, 1876.)

T^HE preface states that in these volumes, of which the
-L present is one, " the facts are gathered together and

presented in as readable a form as is compatible with accu-

racy and a freedom from superficiality ; and though th(

do not lay claim to being a technical guide to each industr

the names of the contributors are a sufficient guaranti

that they are a reliable and standard work of reference.'

This editorial explanation fairly describes the scope

the articles contributed by their respective writers to th

volume ; since, while not pretending to be a technic

guide to each industry, they must prove of great value

all desiring to obtain a getieral knowledge of the pr

cesses described. The common fault of encyclopsedi:

of this kind is to devote much space to detailed explan

tions of manufacturing processes and of the machine:

employed. To the ordinary reader all such elaborate detai

are useless, since his object is to obtain information upc

the general principles upon which the various process

are based ; and to the manufacturer practically engag(

in any process they are equally useless, since no matt

how carefully written, they can teach him nothin

because, as a matter of course, he is in advance of tl

processes described with so much detail.

The first article is an interesting account of " Sail

where found, and how manufactured from the cru(

deposit. Some valuable statistics are given as to tl

quantity produced in and exported from England.

The next article on the " Preservation of Food " by tl

same contributor deals with a subject of increasing ir

portance. Though there has been an important increas

of late years, in the amount of green crops, and in lar

laid down to grass in the United Kingdom, yet tl

consumption of beef and mutton has so spread amoi

the working classes, as to render the increased produ

tion vastly inadequate to the ever-increasing demand,

has become in consequence a matter of the highest ir

portance to discover means by which animal food mayl
imported from America, Australia, and other countri

where it is abundant.

The chief processes hitherto employed for the prese

vation of meat are classified by the author under tl

heads of Drying, Action of Cold, Chemical Reagents, ar

Exclusion of Air. The drying process has certainly n
proved a success. " Charqui," so much praised a few yea

since, is but a poor substitute for fresh animal food.

The value of ice in preserving meat in cold countries

so well established, that it naturally presents itself as

convenient agent. Hitherto, however, as regards gre

distances, it has failed. This has arisen from tv

causes : in the first place the temperature of melting i(

is not low enough to prevent change even on ship boarc

this difficulty will doubtless be overcome by the emplo
ment of machines, by which a temperature lower than p° <

can be maintained at sea. Another difficulty has aris<

from the fact that moat kept at the temperature of meltii

ice is very prone to change so soon as removed from tl

ice-tanks to be distributed throughout the countr

Doubtless in time these and other difficulties will be r

moved, and our large cities, at least, be supplied wii

regular arrivals of fresh uncooked meat from Soul

America and our colonies.

The use of chemical reagents has hitherto prov<

inefficient, but we cannot agree with Mr. Manley *' that

is hardly likely that the use of chemicals will solve tl

question of meat preservation." A patent has lately bee

granted by which oxygen-absorbing reagents are so su
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cessfuUy applied as to give some hope that this or some
other chemical process will aid us in this important

question.

The author gives some useful details and statistics

regarding the " tinned meat " process. This well-known

method depends upon the exclusion of air by the substi-

tution of steam, and in the consequent destruction of

organic germs. So far as mere preservation is concerned,

it has undoubledly proved a great success, and has

already been of some benefit to us ; but the long cooking

process hitherto employed to expel the air has so de-

stroyed the texture of the meat as to have rendered its

use unpopular in spite of the efforts of enthusiasts to

force the over-cooked product upon an unwilling public.

So soon as the very primitive plan of heating the tins in

a bath of chloride of calcium for three or four hours be

replaced by one exhausting the air and replacing it by

steam at a high temperature successively, and occupying

no more than half an hour, then will the tinned meat pro-

cess prove a real success, and possess many advantages

over all others. Mr. Manley has done good service by
his description of what has been attempted, and though

he suggests but little himself, he may induce some of his

readers to experiment upon a matter of such national

importance.

The paper on " Sugar Refining " is one of the best

contributions in the series, written by one not only

an able chemist but also a thoroughly practical .«;ugar

refiner. As a clear, accurate, and scientific exposi-

tion of an important industry it serves as an example

of what such contributions should be. Its only fault

is that it is somewhat too brief. After the usual

historical account of the industry, the author explains

the more important properties of sugar, and shows

how these are made use of in the various stages of

extraction and purification from the cane and the beet.

The author has not considered it within his province to

refer to the serious injury to our sugar manufacturers by

the heavy export premiums paid by the French nation on

all high class products exported to this country. Doubt-

less so soon as the French financiers have completely

extinguished the manufacture of loaf and other high class

sugars in England, they will then remove the export pre-

miums, being full well assured that the memory of the

ruined English sugar refiners will for a long time at least

deter our capitalists from competing with French re-

fineries. Though the " beet " produces one-third of the

total amount of sugar grown, and has proved of such

value to agriculture on the Continent, yet hitherto the

growth of beets for sugar manufacturing purposes has not

proved a success in our own country. Nor indeed is it

likely to prove remunerative so long as it pays better to

grow beef and mutton. In concluding this brief notice

we cannot refrain from once more praising the author's

valuable—though brief—contribution.

Mr. Evans contributes a short article on dairy produce.

He gives some interesting information upon the factory

system of cheese-making introduced with so much success

into England within the last few years. It is to be re-

gretted that Mr. Evans has given no information upon

the mode of preparing the French, Italian, and Swiss

cheeses so much appreciated by connoisseurs.

The article on " Brewing and Distilling " is a useful

contribution on two important industries, by OQe evi

dently well acquainted with them. Some valuabl

statistics are given, showing the vast developmen
which has taken place in the production of alco

holic beverages in the United Kingdom. Accord
ing to the author, on March 31, 1873, there wer
31,010 brewers, 144,425 dealers and retailers of beei

The income derived from beer in 1873 amounted t

8,027,408/., a sum which fully explains the hesitation of th

present Government to please the agricultural interest b;

the removal of the malt-tax. In addition to these thirt

thousand brewers, of whom, however, only some thre

thousand are licensed common brewers—there are, i

appears, 318 distillers and rectifiers, producing 30,644,751

gallons of spirit, yielding a revenue of 14,895,769/, ; th

number of licences issued in 1875 to persons dealing ii

and retailing spirits was 138,845. The author calculate

that in the brewing and distilling industries, and in thos

originated and sustained by them, there is a capital c

two hundred millions invested. Without following Si

Wilfrid Lawson in all his statements, one cannot but viev

an annual consumption of twenty-eight to thirty million

of gallons of spirit as a most'serious feature in our socia

life.

Those interested in this matter and desirous of obtain

ing a general knowledge of the technical processes, wil

with advantage consult Mr. Pooley's articles. In con

eluding this notice of the volume before us we mus
congratulate the publisher and the editor on their succes

in obtaining the aid of writers so well acquainted wit]

their respective subjects.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsible for opinions expresset

by his correspondents. Neither can he undertake to return

or to correspond with the writers of, rejected manuscripts
No tiotice is taken of anonymous communications^

Sea Fisheries

Mr Holdsworth, at the close of his animadversion

(Nature, vol. xv. p. 23) on the address I recently deliverec

in the Biological Section of the British Association at Glas<jow

says that he does not know on what evidence I gr.iunded m;

belief in the decline of our sea-fisheries. I am therefore anxiou

to state that the evidence to which I trusted in what I then sai<

was mainly, if not entirely, that collected by the Royal Commis
sion of which he was the hard-working secretary. The kindnes:

of my good friend in giving me private notice of his intention tc

make his comments public enables me the more promptly to fur

nish a reply to them, and for so doing he has my best thank=.

I do not pretend to have read through the whole of the 1,50c

and odd somewhat closely-printed folio pnges which form the twc
" Blue-books " embodying the labours of that Commission. Bui

soon after they appeared—about ten years ago—I looked intc

them sufficiently, as I thought, to give me a fair notion of theii

contents. Whether that notion was mistaken your readers will b<

better able to judge by the time I have done. When I wrote mj
address I had not these books by me. I have since refreshed mj
memory by consulting them. I find that deep as was the im-

pression left by my first examination of them it is now stif

deeper, 'and were I to write my address over again I shouW

express myself in far stronger terms.

The second and most bulky volume of these blue-books con'

tains the " Minutes of Evidence " taken before the Sea Fisheries

Commission, and reports the 61,831 questions and answers pul

by or given to the Commissioners. At first the attempt to find

the particular needles one may be seeking in this immense botth

of hay seems hopeless. But fortunately the volume (as most blue^

books are) is furnished with a copious index, extending to 2$
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pages folio, and by help of this I beg leave to submit to Mr,
Holdsworth and your readers the following results.

The Commissioners took evidence at eighty-six places (Bil-

lingsgate and London counting separately), which, for con-

venience' sake, I will call " stations." Now it appears that of

these eighty-six stations evidence was offered at twenty-two,

showing an increase in the supply of fish generally, and evidence

showing a decrease at forty-three, or exactly half of the whole
number. But at thirteen of these stations the evidence was con-

flicting. Deducting, therefore, that number from each side, we
have thirty stations where the evidence was solely for the

decrease and only nine for the increase, or a clear majority of

twenty-one stations for the former. It also appears (unless my
arithmetic is at fault) that of the answers given to the Com-
missioners at these several places 250 showed an increase, and
605 a decrease. If, then, my opinion on this subject is so erro-

neous as Mr. Holdsworth asserts, it is one entertained by a good
many people who know more of fishery matters than I do.

If, further, we analyse the evidence as to various kinds of fishes

the results will not be very different. These will be best stated

in a tabular form.
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A little further on, of Lowestoft (p. 122) :—" Recent experience,

however, does not support this statement " [that the summer fish

are often as abundant as they ever were before the spring-fishery

came into fashion], "as with a more or less successful series of

spring fisheries, the summer herrings have been exceedingly

scarce for the last seven years." Now neither Yarmouth nor

Lowestoft are very small or unimportant stations. It weuld
look, then^ as if scarcity has begun to appear there. Again

(pp. 214, 215), Mr. Holdsworth tells a very good stoiy of the

disappearance of herrings from the Guernsey waters ; but he

does not contradict the statement that there has been no herring-

fishery there since the year 1830. Furthermore he says (pp.

266, 267) :
—" Turbot or ' bratt ' nets are successfully worked by

the Staithes fishermen, although, according to their report, the

catches are not nearly as large as they were formerly. This is

the general statement along this coast. ... It is a remarkable

circumstance that nearly thirty years ago turbot became so scarce

near North Sunderland, close to Holy Island, that the turbot-

nets were given up. At that time trawling in the North Sea

was only just beginning from Hull and that part of the coast
;

and the trawlers have never worked near the place where the

decrease of turbot was said to have been greater than even at

Staithes. It is evident, then, that we have a good deal to learn

about what attracts or drives away the fish to or from any par-

ticular locality."

To this last remark I cordially agree, for in my address I said

that the consideration of our fisheries is "fraught with unusual

difficulties." l!ut while we are satisfying ourselves on this and
similar points, I cannot regard with the same complacency as

Mr. Holdsworth the increasing outlay of capital in improved

boats and fresh fishing-gear, the growing fish-traffic on the rail-

ways, or the glories of an enlarged and renovated Billingsgate,

arising amid the pious ejaculations of its frequenters. Is that

the only market which is to be unaffected by inflation ? I derive

little comfort in allowing my fancy to run riot over the marble

slabs of Cheaps^ide, Bond Street, and Arabella Row, teeming at

present with every finry delicacy, and still less when I meet the

humble barrow of the East-end costermonger, with its as

plenteous and more odorific load. The question is, how long

will that abundance last ? Incalculably great as the stock of fishes

in our seas may be, it must be subject to the same laws

as the stock of every other animal. Directly the draughts upon

it exceed its natural increase, it must dwindle. The time when
that shall happen seems frcm the evidence before me to be

imminent.

Some of Mr. Holdsworth's remarks appear to me irrelevant,

I said nothing in my address about " spawning-beds," and there-

fore to have mentioned the discoveries of Prof. Sars and Herr

Malm would have been little to the purpose. But if my friend

meant to hint that I did not know that the spawn of some fishes

oats in the water during its development, I will content myself

y observing that my acquaintance with Scandinavian naturalists

and their works began in the year 1855. His reference to the

Sea Birds' Preservation Bill also seems to be wide of the mark.

But I am sure ornithologists will be thankful to him for informa-

tion that will show how many of the birds named in that Act

commonly prey upon the sea-fishes that come to our matkets,

and which kinds they take. Perhaps he will also explain why
the fishermen of our coasts were so strongly in favour of its

l)eing passed. Of the precise direction my efforts took towards

that end Mr. Holdsworth, I think, cannot be aware.

Alfred Newton
Magdalene College, Cambridge, November 3

P.S.—If the remarks I made in my address be well founded,

they of course have a general bearing, and will apply to all cases

of "over-fishing." Since I wrote the above I have received

from my kind friend. Prof. Baird, the United States' Commis-
sioner of Tides and| Fisheries, his reports from 1871 to 1875.

Therein I find the decrease of the Sea-Fisheries on the Atlantic

coast of the United States treated as a fact beyond denial, and

"over-fishing " unquestionably assigned as the chief cause of that

decrease. A. N.

!
November 14

i

! m(

1 an

*

, The Foundation of Zoological Stations in Heligoland
and Kiel

Will you kindly permit me to say a few words in answer to

'the letter by which my friend Mr. Balfour expressed his view on

the proposed foundation of zoological stations at Heligoland and

.Kiel.

Mr. Balfour has certainly not been well informed, when he
believes the promoters of the future stations in Heligoland
and Kiel had intended "to put aside claims of the zoological

station at Naples in favour of the two new institutions.'^ In
the first place it is expressly stated in their Report that the

committee are far from wishing to take away the least support
from the Naples establishment. Besides, according to information

which reached me some time ago, one of the moft competent
and influential members of the committee has only consented to

act, if it is expressly stated in the memorandum to be handed
over to Government, "that, should the empire limit its annual
contributions to zoological stations to 1,000/. or 1,200/, (a sum
asked at present for the zoological station at Naples), this sum
ought to go undivided to the Najjles establishment as the one of
much greater importance. The foundation of the two northern
stations ought in consequence to be deferred to later times."

Nothing more than thii could be desired, and certainly the

proposition once made, nothing more could be expected, and
had Mr. Balfour been acquainted with the whole of the facts, I

am satisfied he would never have applied the terms " unwise and
ungenerous" to the proposition. He is, however, certainly right

in maintaining that the Naples station has been the means of

proving both the value and feasibility of such institutions, and
perhaps nobody, besides myself, knows better than Mr. Balfour,

how great and how numerous were the obstacles which had to

be overcome. This and the fact that Mr. Balfour assisted n.e

most generously and most vigorously during the whole of my
struggle, entitles him fully to oisapprove of what he thinks might
possibly have a detrimental influence on the fate of the Naples
establishment. With regard to this apprehension I may be per-

mitted to state that there is well founded hope that the Naples
station will soon be frte from such embarrassments as are the

consequence of ir sufficient means, and that I always expected,

and desired a series of zoological stations to spring up which
should not only follow but even rival the original one staittd

by myself. The sudden appearance of zoological itaticns on
the Normandy coast, at Trieste, Sebastopol, the foundation of

the late Anderson School of Natural History in the United
States, the proposition to create two stations at Heligoland and
Kiel, and another plan to erect a station on the White Sea,

brought before the Association of Russian Natuialisfsiu Warsaw,
furnish indubitable proofs that my belief was well founded. It

may be that too little circumspection has been used in founding

or planning several of these institutions ; nevertheless their griat

number and rapid, augmentation justify me in giving to niy

establishment such dimensions and so distinct an international

character as to carry it as far beyond competition as possible.

I hope to be able to enter more fully into the development of

the Naples station in the Second Annual Report, which I think

will be ready next spring. It will show that till now the station

has not only not suffered from competition but has been increasing

very considerably the range of its activity and influence on the

progress of biology. Anion DoHRN
Berlin, November 5

The Deep-sea Manganiferous Muds

In the very interesting Address delivered by Sir C. Wyville

Thomson, at Glasgow, on the ChaUcnger expedition, whi'e re-

ferring to the "red clay " deposit so general over the deepest

parts of the Atlantic and North Pacific, the remarkable fact is

mentioned that the clay contains numerous nodules of peroxide

of manganese, which in some places are found in great quantity.!

The Address goes on to say :—" This is a phenomenon which

we are as yet unable to explain, and I do not know that there is

any analogous instance in any of the older formations" (Nature,

vol. xiv., p. 494).
It is possible that this can be accounted for in the same man-

ner as the formation of the " red clay " itself, assuming that the

explanation given by Sir C. Wyville Thomson is the correct one,

as there can be but little reason to doubt. It is true that excep-

tion has been taken to it by Dr. Carpenter, who considers the
" red clay " to be " ^post-mortem deposit in the chambers of the

foraminifera." * It does not clearly appear, however, where such

a post-mortem pseudomorphic deposit could come from in this

caEe, while, were that opinion correct, then the G/obigerina ooze

' See also " Report to Hydrographer of the Admiralty on the Cruise of

H.M.S. Challenger." Prof. Wyville Thomson, KR.S., Proc. Roy. Soc
,

vol. xxiv., p. 39. . _. , „ ,. . »T .
^ " Remarks on Prof. Wyville Thomson s Preliminarjr Notes on the

Nature of the Sea-bottom," &c. Proc. Roy, Soc., vol. xxiii., p. 244.
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itself ought also to form a pseudomorphic deposit of the same

kind.

Accepting, then, Sir Wyville Thomson's theory, the matigan-

iferoUs deposit might be accounted for as follows :

—

Manganese occurd in sea-water in very small quantities, suf-

ficient, nevertheless, for detection. Forchammer has detected

it together with iron and silica ; as also have Figuer and Mialhe.^

It is, besides, almost invariably found in the watersTof some
springs, according to Prof. T. Sterry Hunt,^ and spring-water

sooner or later finds its way to the ocean. Again, it is found in

the ashes of plants,^ and it is therefore not unlikely that it may
be secreted by other organisms, such as foraminifera, molluscs,

&c.—in fact, Bischof found in the outer scale of oyster-shells

o'6i per cent, of ferric oxide, with some oxide of manganese*

—

and as its carbonate is isomorphous with that of lime and iron,

it is perfectly probable that these should be found associated

together, as indeed they usually are. Supposing, then, Globigc-

rina shells to consist of carbonate of lime, with small traces of

carbonate of iron, carbonate of manganese, peroxide of iron,

and silicate of alumina, the following changes might take place
while the shell was passing through water charged with carbonic
acid gas and oxygen.

All the carbonates would first be dissolved. Then the car-

bonates of iron and manganese would be oxidised, as they readily

part with carbonic acid in presence of oxygen, and the liberated

carbonic acid would, no doubt, act on a fresh portion of the
mixed carbonates. The silicate of alumina and peroxide of iron

already in the shell ' would not be affected. Thus there would
be a continual deposition of silicate of alumina, peroxide of iron,

and peroxide of manganese, very likely both hydrated. It is

taken for granted here that the red clay is merely a silicate of
alumina coloured by peroxide of iron, and not a double silicate

of iron and alumina. It does not seem quite clear which is

really meant in any of the reports. Alumina is found in small
traces in river- and sea-water, perhaps in many cases as the sili-

cate, which is soluble in minute proportions. Or it might origi-

rally exist as sulphate, in that state enter into the structure of
marine organisms, and subsequently undergo alteration to sili-

cate. Alumina has been found in small quantities in plants, but
how combined is not yet known.

I believe the principal deposits of manganese ores are found
in connection with limestone or dolomitic rocks, probably for the
most part originally disseminated through them in small propor-
tions, and subsequently concentrated in particular localities by
the action of infiltrating water, and the nearest approach to the
phenomenon described by Sir Wyville Thomson appears to be
met with in the associated limestone, dolomite, iron ore, and
nodular manganese ore of the Lahn district, as recorded by
Bischof. ' At the place where the iron and manganese beds are
worked, there are several clay beds, varying from a iG."^ feet to
several fathoms in thickness. These Bischof considers are the
result of the continuous action of water containing carbonic acid,

the argillaceous limestone being converted into clay. The man-
ganese and iron ores lie beneath the clay beds, and it is most
likely that these minerals were extracted from the argillaceous
limestone at the same time as the carbonate of lime, having
doubtless existed in small quantities as carbonates in the
organisms forming the mass. In fact the lower clay beds still

contain s«me manganese. There is thus considerable analogy
between the two cases, the difFerence,being that these old lime-
stones having been formed in mass, in not very deep water, were
not liable to be dissolved—immediately on the death of the
organisms whose skeletons they were—by the action of sea-water,
that part being played ages afterwards by atmospheric water.
The result has been mainly the same, however, viz. , the produc-
tion of clay from the limestone, together with nodular man-
ganese. Possibly had the corals, &c., forming that limestone
had the opportunity of falling slowly, and each isolated, through

' Bischof, " Chem. Geo.," vol. i., pp. 99-108.
^ " Chem. and Geo. Essays," p. 143.
3 Fownes' "Man. of Chem.," p. 469 ; also Watts' "Chem. Diet."
* Op. cit., vol. i.

, p. 198.
5 It may be that there is a trace of uncombined ferric oxide already in

thtse shells, since the Glohigeiina ooze, when treated with very dilute acid,
leaves a red sediment like the "red clay" (see k" The Cruise of the
Challenger, Nature, vol. xlv. p. 96). Sir Wyville hesitates to claim for

'l!^ v'n**^^
of alumina and peroxide of iron that they exist in that form in

the shells, rather supposing them to be products of alteration. But the latter
IS certainly found in some shells and in red corals. It has been shown by
ITof. A. H. Church that the red chalk of Hunstanton, treated with very
weak acid, yields a residue closely resembling the dtep-sea "red clay."—Chem. News, xxxi. p. 199.

'

6 Of. cif., vol, iii. p. 193.

a sufficient depth of sea-water, the result would have been a

manganiferous mud, similar to these deep-sea clays.

As to the nodular structure of the manganese oxide, it is of

course referable to the same mysterious molecular attraction

which determines the segregation of all the carbonate of iron in

the case of clay-ironstone in fire-clays and .shales, and silica, as

in chalk flints.

Since the above was written, the last number of the Proceedinqs

of the Royal Society (vol. xxiv. No, 170), with Preliminary

Reports on the Cruise of the Challenger^ by Sir C. Wyville
Thomson and colleagues, has come to hand. These reports

contain a full description of the manganiferous muds, but no
theory as to the origin of the manganese is as yet put forward.

Edward T. Hardman,
Kilkenny H.M. Geological Survey, Ireland

Mr. Wallace on the Distribution of Passerine Birds

In Mr. Wallace's recently-published work on Geographical
Distribution, in more than one place the results arrived at from
an inspection of his elaborate tables of genera and families do
not agree with the numbers he uses in considering the general
bearing of the facts adduced. Thus in his " General Remarks
on the Distribution of the Passeres," vol. ii. pp. 299-302, he
says (I.e. p. 300): " The families that are confined to single

regions are not very numerous, except in the case of ihe Neo-
tropical region, which hasyfz'^, the Australian has ov\'^ ihi-ee, the
Oriental one, Ethiopian one, and the other regions have no
peculiar families." Adopting his tables of the families of the

Passeres, I find the numbeis should be really as follows :

—

Neotropical 7 ... Fams. Nos. 39^, 40, 41, 42, 44, 45, 46.
Australian 5 ... ,, ,, 21,22,25,49,50.
Oriental 3 ,, ix, 12, 43.
The Nearctic region should also be mentioned as possessing

one peculiar family, i.e. ChaniDeidse. The statement that none
of the turdoid Passerine families are exclusively American must
also be modified to meet this fact. There are three families [i.e.

Paictidae, Pittidje, Eurylsemidae), instead of tivo, of the P"ormica-
rcid Passeres in the Old World, of which the Pittid^e can hardly
be said to have only a " very restricted distribution."

The Australian genus Struthidea, of doubtful position, seems
omitted altogether. W. A. Forbes

Cambridge, Oct. 30

Antedon Rosaceus (Comatula rosacea)

There are one or two rather hasty conclusions in the letters

you have recently published upon the feather-star, which I will

take the liberty of pointing out. My friend, Major Lang,
arguing from his experience in Torbay, says :

" It is evident
that the habitat of Comatula is strictly defined, viz., in compara-
tively deep water, and amongst rocks." Last year, however, I

took it in Salcombe Estuary, in shallow water, and not among
rocks, but among the Zostera marina, to which numbers of the
young stalked form were sticking. The well-known marine
zoologist, Mr. Hincks, tells me that he took both the adult and
stalked forms in great abundance in the same locality more than
twenty years ago.

The President of the Birmingham Natural History and Micro-
scopical Society, in commenting upon Major Lang's letter and
other notices of the capture of the feather-star, says, " It is a
most remarkable circumstance, therefore, that in the space of
about three years, the species should have become numerous to

the extent alluded to by Major Lang, more than a hundred being
taken in one haul of the dredge." But this rapid increase in the
numbers of the species since 1873 is imaginary, for dredgings in

the two previous years had yielded the adult form by bucketsful
from the neighbourhood of the Thatcher Rock.

In regard to the name, orie can only wish for a scientific dic-

tator to;,restore Lamarck's happily appropriate designation Co-
matula, in place of the earlier name, Antedon, the meaning and
pronunciation of which are alike difficult to determine. It would
be interesting to learn from political economists, in what category
of labour, productive or unproductive, those investigations should
be reckoned, which end in displacing some name universally
received and understood in favour of one forgotten and obsolete.

Justice to the ancient observer is pleaded as a chief reason for

these revivals. But it is a poor renown to have helped to in-

crease the ever-growing burden of scientific nomenclature.
Torquay, Nov. 6 Thomas R. R. Stebbing
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If you can afford the space I shall be glad to add a few words

the recent communications of Major Lang and Mr. Hughes
Nature on the occurrence of Antedon rosacezis in Torbay.

I do not think Antedon has been more abundant than usual

luring the present year in this locality. An entry in an old

lotc-book reminds me that a chance haul near the Thatcher Rock
.n July II, 1871, brought up •* plenty of feather stars," and
ince then during the six years I have dredged in Torbay, An-
fdon has been a very ordinary capture whilst dredging for other

bjects of interest.

The haul under Berry Head on July 25, alluded to by Major
^ang, was undoubtedly an unusually prolific one, but had it not

leen for the fortunate discovery by Major Lang of the pedun-

ulate form, the mere occurrence of an abundance of the adult

ather stars would have made no impression on my mind and no
otice would have been taken of it.

Remembering that the Birmingham Natural History Society

ad taken the young, I mentioned the fact to Major Lang, add-

Qg that I had never seen them myself. Next morning I was
[ratified to hear that on examining at his leisure the proceeds of

he haul he had found them in quantity.

This successful result induced me to revisit the spot near the

Thatcher after an interval of six years, and there, as I fully

xpccted, Antedon^ both adult and immature, was abundant.

Vith this experience to guide me, I have since tried a third

ocality, when, though the adults were less numerous, the pedun-

ulate young, and every stage of growth up to about an inch in

liameter, appeared to me 10 be even more numerous than at

Jerry Head or the Thatcher.

In conclusion, I beg to say that it will give me pleasure to

fford the fullest information in my power to any naturalist

lesirous of dredging in Torbay. It has often been a source of

egret to me to see strangers wasting their time in dredging in

pots where, as my old boatman used to say, they could not

xpect to meet with anything " of any consequence."
Arthur R«ope Hunt

Southwood, Torquay, November 6

j

As the localities of Antedon rosaceus seem to be exciting in-

srest, I may notice that I dredged the adult state in June, 1875,

\ Bressay Sound, sheltered in about 10 fathoms water, and in

une, 1876, abundantly between Mount SL Edgecumbe and
)uke Island, Plymouth, in about the same depth of water, in

ach case on a rocky bottom. Philip B. Mason
Burton- on-Trent, November 8

Meteor

On November 6 I observed a large meteor of a red colour.

t commenced near the zenith and took a sinuous course about

rest-south- west, dividing into two portions after it had travelled

bout 40°, one portion disappearing about 10° above the horizon

early due west, the ether taking a north-west direction, and
isappearing somewhat higher ; it was not very bright, but

:emed to be a large one. I should like to hear if anyone else

as seen it ; the time was between 8 and 9 p.m.

Clithero, Lancashire T. NoSTRO

THE MUSICAL ASSOCIATION^

rHE third annual session of this Society opened on

I

Monday, November 6, with a paper of considerable

iterest from Alexander J. Ellis, Esq., F.R.S., " On the

ensitiveness of the Human Ear for Pitch and Change of

itch of Notes in Music."
It appears from the Annual Report, just issued, that

le Association numbers 170 members, and is in a sound
nancial position. It may therefore be considered to have
assed its period of infancy, and should now be perma-
ently reckoned among the learned confederations of the

etropolis.

it is not altogether uninteresting to look back at its

rigin and to point out the fulfilment of the especial

bjects for which it was established.

The first conception appears to have emanated from
r. William Spottiswoode, Dr. Stainer, and a few other

I Report and Proceedings of the Musical Association for 1874.5 and 1873-6.

gentlemen, representing about equally the scientific and
artistic sides of music, who circulated a letter among
their friends, and in a private meeting held at the

house of the Treasurer of the Royal Society, laid the

foundations of its future organisation. The original title

chosen for the new society explained at more length its

peculiar objects than that which it now bears ; it was
" Society for the Investigation and Discussion of Subjects
connected with the Art and Science of Music."
The double function herein indicated has hitherto been

steadily and rigorously carried out. Indeed the Council
for 1876-7, numbering among its members eminent
musicians such as the two professors of Oxford and
Cambridge, Messrs. HuUah, Osborne, Goldschmidt, and
Dr. Stainer, is supplemented on the side of Science and
Literature by the familiar names of Mr. Spottiswoode,
Prof. Tyndall. Dr. Pole, Mr. W. Chappell, and Mr. George
Grove.
The contributions recorded in the two annual volumes

of " Proceedings " are strictly in concordance with the

initial programme ; they cannot be better summed up
than in the words of Mr. Spottiswoode's letter above-
named, advocating " the formation of a society similar in

the main features of its organisation to existing learned

societies. Its periodical meetings might be devoted
partly to the reading of papers upon the history, the

principles, and the criticism of music, partly to the illus-

tration of such papers by actual performance, and partly

to the exhibition and discussion of experiments relating

to theory and construction of musical instruments, or to

the principles and combination of musical sounds."

In the first year Mr. HuUah, Dr. Stainer, and Mr.
Sedley Taylor, spoke on musical notation and nomen-
clature ; Mr. Bosanquet and Mr. Ellis furnished valuable

illustrations of true and tempered intonation ; Mr. Charles

E. Stephens criticised Dr. Day's theory of harmony ; Mr.
Baillie Hamilton and the writer described their respec-

tive improvements in musical instruments.

During the second session there were two papers of

great value, mainly historical, from Sir F. Ouseley, " On
the History of Ecclesiastical Music in Western Europe ;

"

and from Prof. W. G. Adams "On Wheatstone's Musical
Inventions," two " On Notation," by Dr. Pole and Prof.

Monk ; two mathematical and physiological, by Lord
Rayleigh, ''On Our Perception of the Direction of a
Source of Sound," and Mr. Lennox Browne " On the

Management of the Voice ; " two mechanical and instru-

mental, by Mr. de Pontigny, "On Kettledrums," and
by the writer "On Standards of Musical Pitch;" one
critical, perhaps even polemical, by the active secretary

of the Association, Mr. C. K. Salaman, " On Musical
Criticism."

Several of the above communications, especially Mr.
Bosanquet's two exhaustive papers " On Temperament,"
call for full analysis ; but the general status and purpose

of the Association itself are so far novel as to deserve

preliminary attention. Music, of all nssthetical subjects,

is that which is most deeply marked by its bisection into

art and science ; much of the art, little of the science

is ancient ; for Euclid, Pythagoras, and even Galileo carry

us only a short distance into the laws of harmony. But
it is peculiar to music that instruments accidentally in-

vented, slowly improved, fabricated simply for performance,

and intended solely to charm the ear, have at a later

period furnished the tools and apparatus of scientific

analysis. The vioHns of Caspar di Salo and Straduiarius,

have for centuries illustrated the laws of harmonic sounds,

and even as early as the time of Tartini, furnished the

Terzo Siwno, vthxch. figures so boldly in modern acoustics.

As the instruments themselves fulfil a double purpose,

so are their votaries divided into two very distinct classes,

those namely of artists and theorists. The essential value

of Mr. Spottiswoode's proposal lay in the appreciation of

this schism, and of the means towards healing it. The
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artistic world of music, great as the individual acquire-

ments of some members as executants may be, is essen-

tially a world of handicraftsmen ; practising indeed a very

subtle art, but led entirely, according to Aristotle's defini-

tion, by rules, and not by laws.

The function of the scientific man is to expand these

technical rules of art into the conscious and explained

laws of science. How nobly this duty has been performed
by Chladni, by Savart, by Wheatstone, and above all by
Helmholtz, few artists are aware ; nor indeed has there

been hitherto any easy mode for their obtaining such in-

formation. They have been somewhat in the habit

of sneering at the theorist as a "mathematician ;" nor is

it very remarkable that the other party, like the Dublin
fishwife whom O'Connell called a parallelopipedon, should
retaliate with even more opprobrious epithets. Hence
old threadbare jokes about " catgut-scraping," Lord Ches-
terfield's contempt of musicians, and the like, which
culminate in the epigram on Handel and Buononcini.
This century is beginning to recognise that varying styles

of musical art are not a mere question of " Tweedle-
dum and Tweedledee, ' and that the " fiddler," though in

an utilitarian point of view unnecessary to the main-
tenance of life, is highly conducive to education and
civilisation. If artists are to maintain the improved
position of later years it must be by cordially fraternising

with the man of science, for thus only can their art

hope to acquire the dignity and generalisation which are

the prerogatives of em(rTi]fj.r).

It is to be noticed that this view of the case appears to

have been taken by many of our best professional mu-
sicians ; for the list of members whicii heads either volume
of these "Proceedings" is far more remarkable for indi-

vidual eminence of the names than for their multitude. It

is to be hoped that such a conviction will continue to

extend. The number of points in which music is con-
terminous with pure science is considerable, and is daily

increasing. Music, moreover, is among the most power-
ful means we have for cultivating that delicacy of the

senses on which all accurate observation depends. It

has, as yet, been too apt to fall into the hands of a sect

or clique, whose disposition is naturally exclusive, and
whose objects have often been the reverse of elevated.

But with the great advance which has of late years
taken place in general musical knowledge throughout
England, and by the fostering care of societies like the

present there is ground for anticipation that the science

of music may rise to the esteem and consideration as an
educator and humaniser which it once held in the writings

of Plato, and in the palmiest days of old Greek thought.

W. H. Stone

ON THE RESISTANCE OF THE AIR TO THE
MOTION OF PROJECTILES

n^HE experiments made by Hutton to determine the
-* resistance of the air to the motion of shot were
carried out by fir;ng small spherical balls into the receiver

of a gun-pendulum. As little confidence could be felt in

applying his results to the large service shot at present
in use, on the formation of the Advanced Class of Royal
Artillery Officers, Woolwich, in 1864, it was thought de-

sirable that a systematic course of experiments should be
made with elongated shot, and upon a much larger scale.'

Afterwards, similar experiments were made with round
shot.

The method of experimenting pursued by Hutton ap-

peared to have been carried to its useful limits, and
although a large ballistic pendulum had been constructed
for Government, it was practically useless. The chrono-
graph used in the experiments above referred to was
invented and constructed for that purpose by the Rev, F.

Bashforth, at that time Professor of Applied Mathematics
to the Advanced Class, and Official Referee to the Ord-

nance Select Committee. This instrument is now in the

Loan Exhibition, South Kensington.

A complete collection of the " Reports on Experiments

made with the Bashforth chronograph, 1865-1870"
(marked 84, B, 1941), has been published by Government,
at the nominal price of one shilling.^ It will therefore

be sufficient here to state that the first set of experiments

was made to test the new chronograph, in which the velo-

city of the shot varied from about 1,150 fs. to 1,060 fs.

The resistance of the air was found to vary as the cube

of the velocity. The next experiments were made with

elongated shot of equal diameters and different forms of

head. The velocities here varied from 1,500 f s. to 1,090 f s.,

and the law of resistance still appeared to be the cubic.

Lastly, a course of experiments was made with elongated

and spherical projectiles (solid and hoilow) of 3, 5, 7, and

9 inches in diameter. The velocities of the elongated

shot varied from 800 f s. to 1,750 f.s., and those of the

spherical from 800 f s. to 2,400 f.s. At a given velocity

the resistance of the air varied as the square of the dia-

meter. But when the coefficient of resistance was ob-

tained by dividing the numbers expressing the resistances

by the cube cf the corresponding velocity, the result

was not now constant through these great variations of

velocity. This coefficient was found to increase rapidly

from 900 fs. up to 1,050 fs.,and from 1,100 f.s. to 1,300 fs.

it was nearly constant, and for higher velocities it gradu-

ally decreased with the increase of velocity. The pub-

lished reports give a full account of every round fired.

Unfortunately it has not hitherto been found possible to

express the coefficient of resistance by a simple function

of the velocity. Mr. Bashforth has made use of the cubic

law in his treatise on the motion of projectiles (1873).

The trajectory is divided into arcs, and each arc is sup-

posed to be described, while the coefficient of resistance

retains its mean value for that arc.

In a tract on the remaining velocities, &c., of several

service shot (1871),'-^ Mr. Bashforth stated :

—
" For ogival-

headed elongated shot, the resistance of the air may be

said to vary roughly as the sixth power of the velocity for

velocities 900-1,100 f s. ; to vary as the third power for

velocities, 1,100-1,350 f.s.; and to vary as the second

power for velocities above 1,350 f.s."

General Mayevski, Professor of Ballistics to the Aca-
demy of Artillery, St. Petersburg, published a work on
Ballistics in Russian, in 1870, at the expense of the State.

A translation of the more interesting chapters of this

work was published in French by the author, in 1872.^

In the preface to the latter work he states that " Les xi-

sultats des experiences faites par M. Bashforth en Angle-

terre sur les projectiles oblongs ont €i€ ddduits des

donndes insdrdes dans les Proceedings of the Royal Artil-

leryInstitution, Woolwich, 1868. Les experiences de St.

Petersbourg sur la resistance de Fair au mouvement des

projectiles sphdriques et oblongs ont €i€ faites par nous en

1868 et 1869, etleurs resultats sont pour la premiere fois

publids dans notre traitd. Afin que les expressions de

la resistance reprdsentent, avec une approximation suf-

fisante, les rdsultats de nos experiences et ceux des expe-

riences anglaises, faites avec des appareils perfectionnes,

et que ces expressions permettent en mecne temps une
integration facile, quoique par approximation^ des equa-

tions differentielles du mouvement, nous avons 2Axxv\?, pour
les projectiles sphei'iqties, dans les limites des vitesses de
530""= %. 376™^ (i 739-1230 fs.) la resistance de Fair pro-

postionelle au carrl de la vitesse, et nous avons exprimd,

&, partir de la vitesse de 376"' (1230 fs.) jusqu'aux

petites vitesses, la resistance de I'air par un binome dont

le premier terme est proportionel k la deuxifeme puissance

de la vitesse, et le second k la quatri^me puissance

de la vitesse
;
pour les projectiles oblongs, quand leur axe

de figure coincide avec la direction du mouvement, nou

W. Clowes and Son ; AHen ; Mitchell ; Longmans and C >-

London : Spon. ^ Paris : Gauthier-Viilars.
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s admis, dans les limites des vitesses de 510"" k
(i673-ii8of.s.) la resistance de I'air proportionelle

rre de la vitesse ; dans les limites des vitesses de
^ c\ 280"-^ (11 80-920 f.s.) nous I'avons admise propor-

ionelle k la sixihne puissance de la vitesse, et nousavons
xprimd, a partir de la vitesse de 280"" (920 f.s.) jusqu'-

ux petites vitesses, la resistance de I'air par un binome
lont le premier terme est proportionel k la deuxi^me
missance de la vitesse et le second k la quatri^me puis-

ance de la vitesse," &c, (pp. vi., vii.). So that Mr. Bash-
orth employs one single law, the cubic, and makes his

oefficient vary to suit the velocity, while General
dayevski varies his law of resistance according to the

elocity. But in neither case does the law of resistance

.dmit of direct integration. Mr. Bashforth supplies this

lefect by extensive tables calculated by quadratures, and
:ranting the cubic law, the results are exact. General
riayevski's integrations are approximations, and requite

xtensive tables also. But there is no dispute as to the

mount of resistance encountered by elongated shot in

noving through the air. For General Mayevski observes

:

Aussi pour completer les donndes se rapportant aux
trojectiles de forts calibres, nous avons profit^ des

ableaux des vitesses decroissantes deduites par M. Bash-

Drth de ses experiences faites en 1868 au moyen de son
hronographe ; ces tableaux comprennent les vitesses de
18™^ ii 283""^ (1700-930 f.s.), qui correspondent aux trajets

ie 305 en 305 metres des projectiles oblongs de 178""",

03""", et 229""" (7, 8, and 9 inches), et qui sont obtenues
lOur le cas oil le mouvement des projectiles peut etre

onsiddre comme rectiligne. Nous avons calculd d'aprfes

ss rdsultats inserds dans ces tableaux les valeurs de la

dsistance correspondantes k differentes vitesses " (p. 38).

Projectiles Oblongs.
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number of persons who have been admitted for the first

time since the museum was opened, July 1872, is about

4,000. There is a society in connection with the

museum which meets monthly, having for its object

original research. Papers have been contributed, amongst

others, by Dr. Grierson, Dr. Sharp of the London Entomo-

logical Society, and Mr. Shaw, schoolmaster. Dr. Sharf

gave an exhaustive account of the Colorado beetle, and
Mr. Shaw illustrated, by means of large diagrams, Darwin
Lubbock, and Miiller's discoveries on the fertilisation ol

flowers by insects. J. ShaW
Tynron, Thornhill

THE AUSTRIAN ARCTIC EXPEDITION^

NO doubt most of our readers have some acquaintance

with the story of the memorable Austro-Hungarian
Arctic Expedition in the Te^etthoffwn^tx the leadership of

Lieutenants Payer and Weyprecht. We have at various

times since the return of the expedition, upwards of two
years ago, given details of the adventures of the party

and of the results obtained ; in vol. x. p. 524, we publishei

a map showing the geographical discoveries which ha(

been made. In the work named below all who hav
heard anything of the expedition or who take an interes

in Arctic exploration will be glad to have a complet

history of its doings from the artistic and graphic pen
one of its commanders, Lieut. Payer. We venture ti

think that Payer's narrative is likely to take its plac

The Austrian Flag Planted at Cape Fligely.

among the classics of Arctic exploration ; the skill with
which he has told the story of an expedition so full of

strange and unexpected events, the enthusiasm and inte-

rest which mark every page, its pathos and humour, the

value of the information it contains, and the attraction of

its numerous illustrations, are sure to make it a permanent
favourite with old and young, and constitute it an autho-
rity on Arctic matters generally.

The Tegetlhoff, a screw steamer, expressly built for the

purpose of this expedition, of 220 tons burden, fitted out

for two years and a half, left Bremerhaven June 13, 1872,
and Trom-oc about a month later, for the purpose of

exploring the Arctic Seas in the Novaya Zemlya region.

The vessel was equipped mainly at the expense of the
' " New Lands within the Arctic Circle. Narrative of the Discoveries of

the Austrian Ship Tcgctthoff in the Years 1872-1874." By Julius Payer, one
of the Commanders of the Expedition. Maps and numerous Illustrations.
Twovols. (London; Macmillaa and Co , 1876,)

Austrian Count Wilczek, and, including officers and mer
had only twent) -four souls on board. The ultimate de:

tination of the expedition was not rigidly defined ; the

might make their exit by Behring Straits, or winter o

the Siberian coast, or on any lands which they might b
fortunate enough to discover. The first ice was met wit

in about 74° N., near the coast of Spitzbergen, and
remained with the ship more or less till the end. Onl
the year before, in a preliminary reconnaissance in a sma
sailing vessel, the Isbjbrn, by Count Wilczek, the se

between Spitzbergen and Novaya Zemlya was found t

be almost free of ice, and with a properly-equipped stean:

vessel there seemed to be no obstacle to pushing nortl

wards indefinitely. In 1872 things wore a very differer

aspect. The ice was entered in 74° N., and it require

careful navigation to reach Cape Nassau, near which th

Tegetthoff was overtaken by Count Wilczek in th
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Isbjbrn, who had thoughtfully followed to establish a
depot for the exploring ship in the north of Novcaya
Zemlya. The two ships parted company on August 20,

and a few hours after the Teoctthoff' was beset by the ice

in lat. 76° 22' N., long. 63° 3' E., and she never afterwards
got out. Completely at the mercy of the moving ice-

field, the ship drifted slowly in a general north-east direc-

tion durin;,' the winter, till somewhat north of 79° she
turned westward in the middle of February, 1873. Though
generally westward, the course was somewhat erratic.

During the spring and summer of 1873, every effort was
of course made to free the ship from her helpless position,

in which appaicntly nothing could be done to carry out
the object of the expedition. To be imprisoned thus for

another winter appeared utterly intolerable, but all the
efforts made failed, and by August everyone felt resigned

to the inevitable. In August the ship took a turn towards
the north, and on the 30th of that month the whole aspect
of things suddenly brightened for the ice-bound explorers
by the unmistakable sight of new lands. When in

79° 43' N. and 59'' 33' E., new life was awakened in every
breast by the sight of the mountains and glaciers of what
is now known as Kaiser Franz-Josef's Land. Thus, then,
when hope was lowest, the expedition drifted into success.
,It was too late that season to explore the new-found land,
and it can easily be imagined how impatient all were for
the advent of spring, to enable them to commence to
gather the fruits of their lucky find. Lieut. Payer strongly
advocates autumn as the best season for sledging, but as
they could not run the risk of another winter in the ice,

the sledge journeys were commenced early in March,
and by the beginning of May Lieut, Payer had made

The Aurora during the Ice Pressure.

three separate expeditions into Franz-Josef Lan^l. In
the first expedition, a .short one, he explored Wilczek
Island, the most southerly, and the south part of Hall
Island. In the second journey he went right northwards,
160 miles, as far as he could go with sledges, to Cape
Fligely, 82° 5', making several subsidiary trips right and
left of Austria Sound, on which he travelled, and which
separates the two main divisions of Franz-Josef Land
into Wilczek Land and Zichy Land. Finally a third

short expedition was made to the north-west to M'Clin-
tock Island, and on May 20, 1874, all necessary prepara-
tions having been made, the good ship TegettJioff was
abandoned. No other course was open to the com-
manders, if they did not want to run the risk of perishing
along with their greatly enfeebled crew. By sledging
and boating, a painful, wearisome, and slow progress
SQuthward5 was i^ade, sq slow that in two months they

were only nine miles from the ship, with a rapidly dimi-

nishing stock of provisions, though tobacco and water

seem to have been the greatest wants ; Payer says you
could not have then done a man a greater favour than ask
him to a pipe and a glass of water. Fortunately the open
water was met vvith in about 78" N,, and with little diffi-

culty the wearied party rowed and sailed southwards
along the west coast of Novaya Zemly4, until finally

rescued, on August 24, by a Russian fishing-vessel at

Cape Britwin. On September 3, all except poor Krisch,

the engineer, who died of consumption and was buried

on Wilczek Island, reached Vaiclo, not much the worse
of their extraordinary experiences.

This bald outline of the course of the expedition can
give one no idea of the intense interest which the detailed

narrative assumes in the pages of Lieut. Payer. With
the hand of a true artist, with pen and pencil, he sketchesi
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the life of the apparently forlorn party from day to day,

with such clearness, and force, and sympathy that the

reader becomes familiar with the peculiarities of each

individual, and feels towards him in the end like an old

acquaintance. The ways and characteristics of the very

dogs, Jubinal and Sumbu and Pekel, and the rest, are

sketched in a manner that would dehght the heart of the

author of " Rab and his Friends." While the work only

pretends to be a general account of the expedition, it

contains much of scientific value. Most of the scientific

remits yet remain to be published, though from time to

time papers by Weyprecht, Hofer, and others appear in

Pttermann's Mittheilungen^ containing elaborate discus-

sions of the various scientific observations ; we published

some account also of the scientific results in three

articles in Nature, vol. xi. p. 366, et seq. Of Franz-

Josef Land itself the author, by drawings, descriptions,

and map, conveys a satisfactory idea. It is evidently

an archipelago of about the size of Spitzbergen, stretching

fi cm about 80° to at least 83° N. lat, but how far from
east to west is not ascertained. Running north and south,

on each side of Austria Sound, are two main stretches of

land, Wilczek and Zichy Lands, broken up, the latter

especially, by many deep fiords, and with many islands in

the channel between them. Payer got as far north as

Cape FJigely, in 82° 5' N., and from that saw land stretch-

ing northwards to 83°, Petermann Land, and another
coast-line far to the west, King Oscar Land. The land,

as might be expected, is a barren one, with mountains
2,000 to 5,000 feet high, and glaciers of such size, as

argues that the country must have very considerable

breadth. In many parts, and as far north as Payer went,
animal life, bears and seals, and thousands of Arctic birds

in great variety, abound ; during the whole time of the

expedition's sojourn fresh meat of some kind was seldom
lacking. At Cape Fligely open water was met with, but
it was only an extensive ice-hole or "polynia ;

" the idea
of an "open Polar Sea" Lieut. Payer does not for one
moment entertain. Distinct recent traces of foxes and
even of hares were seen in some places, but no actual

specimens were met with. Under the summer-sun, Lieut.

Payer is of opinion, numerous streams will rush down the
mountain sides, and some of jthe valleys be clothed with
verdure. But for most of the year there is nothing
but barrenness and ice and snow ; the land is, of

course, uninhabitable, and no trace of human beings
was discovered. The islands are evidently volcanic, and
reminded Lieut. Payer geologically of the rocks of North-
east Greenland. Brown coal was found and coarse-grained

dolerite abounds. But for details as to the appearance,
the geology, the fauna, and flora, and other characteristics

of Franz-Josef Land, we must refer the reader to the work
itself. It would certainly be interesting to know more of
this discovery, and perhaps means may yet be found to

gratify a justifiable curiosity. The discovery of this group
of islands greatly favours the theory of those who maintain
that the Arctic basin is mainly an archipelago, and after

all, our own expedition has found nothing that seriously

weakens the theory.

From a scientific point of view the first chapter is

probably one of the most important in the work. Lieut.

Payer has evidently made a thorough study of ice in all

its phases, both by means of direct observation (and both
in the Novaya Zemlya seas and on East Greenland he
has had ample opportunities for this) and. by extensive
reading of the works of previous explorers. In' this first

chapter are given the results of this investigation, the
characteristics of ice of all kinds— field-ice, pack-ice,
hummocks, icebergs, and other forms—in a more syste-
matic and thorough manner than we remember to have
seen before. Many popular delusions he demolishes,
and writes with an accuracy and fulness that must be satis-
factory to those who have had no opportunity of studying
ice-forms for themselves. Icebergs, he tells us, with long,
sharp-pointed peaks, like those exhibited in numerous

illustrations, have no real existence. It is only fragments
of field-ice, raised up by pressure, exposed to the action

of waves and the process of evaporation, which are trans-

formed into fantastic shapes. Icebergs are of a pyramidal
or tabular shape, and in time they are usually rounded off

into irregular cones. Altogether this chapter on ice is

exceedingly instructive. The masses or thickness of floe-

ice depends, he shows, not on age alone, but on several

influences, pressure being one ; so that the enormously
thick ice met with by our own expedition does not need to

be regarded as a remnant of the last glacial epoch, but

due probably to unusual pressure, and the heaping of

one mass upon another.

The year 1871, we have said, was in the Spitzbergen

seas ^a great contrast to 1872, while 1874 again was as

open as 1871. One of the most interesting, and in some
ways instructive passages in the work, is where Lieut.

Payer describes the fearful pressure to which the ship

was subjected as she drifted northwards. For months
these poor men had nightly to rush from their bunks on
to deck ready to abandon the ship, which they expected
to see every moment crushed to splinters. Payer's

descriptions of the appearance and the agonising noises

accompanying the ice-pressure are most impressive. The
ice was comparatively smooth when first the ship entered
it, but shortly the party were startled, when forced to rush

on deck by the dreadful sounds which awakened them, by
seeing the whole field crushed together, broken up, the

pieces piled on the top of each other and lying at all sorts

of angles, not unlike, indeed, the description given by
Capt. Nares of the " Palteocrystic ice.'^ Is not this, possi-

bly, one more proof that the sea to the north of Robeson
Channel was in an exceptional condition last spring ? That
we are almost entirely ignorant of the laws that regulate the

movements of the ice in these regions is evident ; no two
successive years are alike, and the condition of one
part cannot be inferred from that of another. In that

very June, 1872, when the Tegettho^ was beset so far

south on the No.vaya Zemyla side, the Polaris pushed
north with ease to 82° 16' by the Smith Sound route,

and could have gone further ; and this year, when
our own ships have had a life-and-death struggle

with pala^ocrystic ice, whalers have been cruising
and making easy discoveries between 81° and 82° N.,

on the Spitzbergen side. If any satisfactory results are to

be obtained concerning these Arctic regions, is it not
evident that the only means to obtain them is by the
establishment of permanent stations all round 1 This is

the conclusion to which Lieut. Weyprecht, one of the
commanders of this expedition, has been driven. By the
by, we would irecommend Payer's description of the
results of ice-pressure to geologists who desire to have a
forcible illustration of the results of pressure in changing
the configuration of a surface.

In these introductory chapters the author gives many
valuable directions as to the equipment and conduct of
Arctic expeditions, and, it may not be amiss to state,

expresses his complete approval of M'Clintock's method
of constructing and fitting sledges. We recently referred
to the suggestion of the use that might be made of
ballooning in Arctic exploration ; Lieut. Payer thinks that
valuable results might be obtained by means of a captive
balloon. As to the Gulf Stream, he gives little ground
for believing that it extends much beyond Spitzbergen

;

indeed he thinks that the wind was the main cause of the
drift of the ship ; though Baron von Wiillersdorf, who has
discussed some of the results of the expedition, thinks it

probable that there exists a sea-current in the seas
between Novaya Zemlya and Franz-Josef Land ; that at

any rate its existence cannot positively be denied, although
the prevailing winds may produce similar phenomena.
He also thinks there is a great probability that the ocean
stretches far to the north and east beyond the eastern end
of Novaya Zemlya.
The crew of this expedition was a mixed one—German,
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Sclavonic, Italian, Norwegian, and English being spoken,

though all orders were given in Italian. It was well

selected, and the ships equipped according to the most
approved directions, but still scurvy broke out, though
apparently not to so serious an extent as in the case of the

Alert and Discovery. Fresh meat was abundant, and
everything known to prevent or counteract the disease,

but it broke out in both winters, the men improving
during spring. Payer is distinctly of opinion that a
judicious use of alcohol is a preventive, but evidently the

1 oal cause of this scourge of Arctic explorers has yet to

1)0 found out. The lowest temperature met with was a
little over 40° R., though the general temperature was
much milder. No one suffered seriously from frost bites,

though they were common. The single death was due to

consumption.
The conduct of the expedition by its two leaders, and

tlie behaviour of officers and men, were all that could be
wished. Observations in meteorology and magnetism,
on the Aurora (of which there were many magnificent dis-

plays), geology, biology, and other departments of science

v^cre regularly and carefully made, and will no doubt
;jradually find their way into the general body of scien-

titic knowledge and deductions. Unfortunately, many of

the specimens, geological and zoological, had to be left

behind with the ship. On the whole, this expedition is

one of the most satisfactory in its conduct and results of

all that have gone out to gather knowledge in these in-

hospitable regions, and Lieut. Payer has written its story

in a style not surpassed in fascinating interest and scien-

tific value by any of those old narratives that are still the

delight of all who love to read of the adventures of daring

men. The translator has had a hard task before him in

putting the narrative into English dress, but he has
succeeded, we think, completely ; while retaining an un-

mistakable German flavour, the English version is tho-

roughly idiomatic and readable.

OUR ASTRONOMICAL COLUMN
The Nineveh Solar Eclipse of b.c. 763.—In the Rev.

A. H. Sayce's notice of the discoveries of the late Mr. George

Smith amongst the Assyrian inscriptions in the British Museum

(Nature, vol. xiv. p. 421), reference is trade to a solar eclipse

in the month Sivan, which has been fixed to the year B.C. 763,

June 15 (not in May, as printed in the notice quoted). The

following are elements of this important eclipse—which has so

direct a bearing upon the Assyrian chronology of the perio.^

—

deduced upon the same system of calculation adopted for oth-r

ancient eclipses previously alluded to in this column :

—

Greenwich MeanTim« of Conjunction in R. A., r>.c. 763, Jane i\,

at igh. 9m. 25s.

•• 73 9 43
39 56
2 34

... 23 10 10 N.

... 22 53 4N.
0S4N.
o 17 N.
60 9
o 9
16 24
IS 25

The sidereal time at Greenwich noon was 4h. 57m. 47s., and

the equation of time 8m. 4s, additive to mean time. Hence the

middle of the eclipse fell at igh. 8m. 52s., and the following

would be points in the line of central and total phase :

—

Longitude ... 35 H E- Latitude ... 30 59 N.

... 40 2 „ ... 32 58^^

... 43 35 E- - ••• 34 19 N.

Sir George Airy places the Pyramid of Nimrud in long.

43° 20' 8" E., and lat. 36° '6' i". Calculating directly for this

R.A
Moon's hourly motion in R.A.
Sun's „ „ „
Moon's declination

Sun's „
Moon's hourly motion in decl.

Sun's ,, „ ,,

Moon's horizontal parallax

Sun's ,, ,,

Moon's true semi-diameter

Sun's „ „

point from the preceding elements we find a very large partial

eclipse

—

h. m.

Beginning June 15 at 7 52 a.m., local M.T.
Ending ,, „ 10 23 ,, ,,

Greatest phase at gh. 8m. A.M., magnitude of eclipse 0987.

The breadth of the zone of totality in the longitude of Nim-

rud measured upon the meridian was 2° 5', whence it appears

that this point is distant by calculation about 50' outside th«

northern linait, but at this remote period a very small alteration

in the value of the moon's secular acceleration employed would

suffice to bring Nimrud within the total eclipse, and it has 'oeen

inferred that the eclipse was probably total at the station of the

Assyrian Court, from the circumstance of the inscription referring

to the phenomenon being underlined in the Assyrian Canon or

register of annual archons at Nineveh, although there is no in-

terruption in the official order of the Eponymes.

The discovery of the record of this eclipse was first announced

by Sir Henry Rawlinson, in May, 1867.

The Comet of 1652.—This comet, which was observed for

about three weeks only, is stated by Hevelius and Comiers to

have equalled the moon in apparent magnitude, a fact pointing

to a near approach to the earth. At present we have only the

elements given by Halley in his " Synopsis Astronomiar Come-

ticse," which were calculated upon the observations of Hevelius,

extending from December 20, 1652, to the 8th of the following

month, published in the scarce volume of his " Machina

Ccelestis." From this orbit the following positions and dis-

tances result :

—

i2h. G.M.T.
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the genera Nassa, Natica, and Fusus. These investigations are

of special interest because, according to Prof. Ray Lankester,

they are the first in which the method of cutting sections has

been employed' in the examination of these minute eggs and

embryos. To have carried the conquests of embryology to such

an extent is no slight achievement. Histologists are VftW aware

that the estimate formed of structures by viewing them as trans-

parent objects' is liable to be erroneous, even in favourable cir-

cumstances ; much more so when the objects have an appreciable

thickness and are more or less opaque. In all cases it is desir-

able to obtain, if possible, confirmatory evidence by means of

sections cut through hardened specimens ; but the labour and

manipulative skill required are much greater than in viewing

bodies as transparent objects. At the same time Dr. Bobretzky's

results convey an instructive warning to those who are tempted

to generalise. Nothing is more common, or more detrimental,

than for a series of generalisations to be founded on a new set of

observations more or less limited in their range. By the con.

tinual discovery of fresh variations in the mode in which the ova

of aquatic animals are segmented, and acquire their embryonic

layers, it is to be hoped that students are being led to see that

nothing but summaries of observed facts are of real value at

present. Dr. Bobretzky seems to have made it evident that in

the genus Nassa the three primary embryonic layers are all esta-

blished during the segmentation of the ovum, and as a direct

result of that process ; and this is certainly a surprise. Again,

a definite relation has been made out in certain 'cases between

the orifice of the earliest invagination of cells and the permanent

mouth of the animal. It is to be regretted, however, that Dr.

Bobretzky throws doubt on Prof. Lankester's observations on

some genera of fresh-water Gastropods, in which facts [of a dif-

ferent character were discovered. However, the latter investi-

gator has been stimulated to examine the development of the

common Paludina vivipara anew, and has published an account

of it in'^the Quarterly journal of Microscopical Science for Octo-

ber last ; his previous assertions appear to be very definitely

confirmed, notwithstanding that the method of sections has not

been adopted : the embryos, it may be stated, are amongst the

most transparent in the Gastropod class. Although it must be a

disappointment to ardent theorists to find that they are so far from

a satisfactory goal, it may encourage young workers when it is

seen that the field for independent investigation is practically

unlimited, even in embryology. In invertebrates, at least, it

appears that the development of every genus should be studied^

and that new facts bearing on evolution, on the distribution of

life, on the influence of external conditions, on the warping, so

to speak, of the direct process of development by temporary

influences' acting during embryonic life, will reward all diligent

work in this fruitful field.

New Species of Echidna.—A very remarkable zoological

discovery is announced from Genoa. Among the collections

recently received by the Marquis G. Doria for the Museo Civico

of that city from Mr. Bruyu, of Ternate, is a specimen of a new
and large species of Echidtia^ from the Arfak Mountains of New
Guinea. As the only two Ornithodelphs hitherto known are

exclusively confined to Australia, it is difficult to over-estimate

the importance, as regards geographical zoology, of the existence

of a third member of this peculiar group of mammals in the

adjoining land of New Guinea.

Sphenodon Guentheri.—At a recent meeting of the

Wellington Philosophical Society (New Zealand) Dr. Buller

described a second species of Lizard (if Dr. Giinther will allow

us to call it so) of the genus Sphenodon (sive Hatieria). Sphenodon
guentheri, as Dr. Buller proposes to designate this new form,

"after the greatest of living herpetologists," is from the Brother
Islands, whilst the original ^S". punctatus appear to be confined
to the Karewa Island, in the Bay of Plenty.

A New Fish.—Dr. W. Peters has lately communicated to the

Royal Academy of Science of Berlin the description of a new fish

of the order Leptocardii. Of this most peculiar group of " Inverte-

brated Vertebrates," but one genus—the Aniphioxus branchio-

stoma—has yet been recognised, though several more or less

doubtful species of the genus from various parts of the world

have been described. Dr. Peters has received from Australia

several examples of a well-marked, though closely-allied, form

which he names Epigomethys cultellus, and which differs from

Branchiosto7}ia in having a high dorsal fin and in wanting the

caudal and anal fins. These minute rarities were dredged up

near Peale Island, in Moreton Bay, in eight fathoms water.

A New Peripatus.—A paper on Peripatus, by Capt.

F. W. Hutton, Director of the Otago Museum, which will

be found to be a valuable supplement to that by Mr. H.
Moseley, in the Transactions of the Royal Society, has been

published in the current number of the Annals and Magazine of

Natural History. The author describes a new species, which he

names Peripatus novce-Zealandice, peculiar in being hermaphro-

dite. These strange animals, between i and 2 inches in length,

are found in the West Indies, Chili, the Cape of Good Hope,

and New Zealand. They have relations with worms and with

the tracheate Articulata, and habits much hke those of the wood-

louse.

The Persian Deer.—In the same number of the same

journal. Dr. N. Severtzoff has also an interesting communication

on the affinities of the Persian Deer {Cervus maral), in which

he shows that this species is identical with the Wapiti [C. cana-

densis) of Canada, that from the warmer locality[changing colour

in the summer, that from the colder not doing so. The author

very reasonably suggests that the name C. wapiti or C. maral yjovXA.

be preferable to C. canadensis, now the distribution of the species

has been shown to be so general.

Fishes of the Aralo-Caspio-Euxine Basin.—The re-

sults arrived at by Prof. Kessler, after many years' study of

the fishes of the Aralo-Caspio-Euxine region (which includes

these three interior seas with their affluents) are as follows :—The

number of described species is about 280, out of which 80 are

marine, 100 fresh-water, and 40 brackish water species ; 20 in-

habit various waters, and 40 are migratory. 150 species belong

exclusively to the region, and 10 have spread out into neighbour-

ing regions at comparatively recent times. Out of the 120 other

species, about 25 have a wide range of distribution, about 80

have migrated into the Black Sea from the Mediterranean, and

about 15 fresh-water species have penetrated into the Aralo-

Caspio-Euxine region from the north. Out of the 160 species

limited exclusively to this region, 45 were found in the Black

Sea, 54 in the Caspian, and 26 in Lake Aral. There are but

6 species which inhabit simultaneously the three basins of the

three interior seas, 4 species which are common to the Caspian

and Aral basins, and 25 to those of the Black Sea and the

Caspian. The most characteristic families of fishes in the region

are the Gobioidecc and the Acipenseridce, the former being repre-

sented by r j less than 50 species, out of which 40 do not extend

over other regions ; the genus Benthophilus of this family, which

numbers here six or seven species, has no representatives abroad

;

and the genus Scaphirynchus, represented in the Amu and Syr-

darya by three species, is known to have but one more species

inhabiting the Mississippi.

Development of the Mamma.—Among the important his-

tological investigations which have appeared quite recently in one

by Mr. C. Creighton, M.B., in the current number of the y^«r«^/

ofAnatomy and Physiology, on the development of the mamma,
and of the mammary function, in which the view generally re-

ceived that the mamma is a complex extension downwards of the

ectoderm or surface of the skin, is combated in favour of the?
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)unt originally given by Goodsir, that the essential secreting

I cture of the breast develops from a matrix tissue at numerous

tiered centres, which are the same from which the surrounding

i.ii originates, and that the ducts arise out of the same matrix

tissue by direct aggregation of the embryonic cells along prede-

iuined lines. It is shown that in neither genus of Monotremata

s the mamma possess a duct-system, it simply being a follicular

! gland. In the Cetacea these follicles open into a median un-

branched simple duct. In the Marsupials and all other animals

the ducts are branched, which causes the organ to be racemose.

It may be noted tliat it was during the prr secution of this inves-

tigation that Mr. Creighton was led to the correct determination

of the nature of the coagulation-appearances found in mucus and

other albuminous fluids.

NOTES
We regret to announce the death, at Stuttgart, on the 5th inst.,

of the celebrated traveller and zoologist, Theodor von Heuglin.

He was only fifty-two years of age, having been born in 1824, at

Ilirschlanden, near Leonberg, in Suabia. Von Heuglin had

received a comprehensive education and had well prepared himself

for his greater travels, by numerous visits to different European

countries and by wide study. In 1850 he made a protracted stay

in Egyjit in order to study oriental languages, manners, and

customs. After some visits to the interior of 'Arabia as well as

the east coast of the Red Sea, he became secretary to Dr. Reitz,

the Austrian Consul at Khartoum, and in that capacity visited

the Upper Nile districts and Abyssinia. When Dr. Reitz had

succumbed to the climate, von Heuglin returned to Khartoum,

and succeeded him in the consulate. As consul he visited the

White Nile, and eventually returned to Germany in 1856. Here

he published bis excellent "Travels in North-East Africa"

(Gotha : Justus Pertlie«, 1857), which had been preceded (in

1855) by his "Systematic Review of the Birds of Africa." He
again paid a visit to the Red Sea, and in i860 took the lead of

the expedition which was to find Vogel's traces, proceeding from

the last; Sleudner, Kieselbach, Hansal, Schubert, and Mun-
zingtr were members of this expedition, which, although acquiring

valuable information about the Gallas districts, failed in its prin-

cipal object. In 1862 von Heuglin returned to Khartoum with

Steudner, and in 1S63 made a fresh attempt to trace the course

of the White Nile. The results of these travels were published

iti Petermann's Mittheibm^en (1860-64). His merits were par-

ticularly great in ornithology ; his drawings are true to nature,

his descriptions exact, detailed, and extremely attractive. Also

in Aictic regions von Heuglin gave proof of greit intelligence

arid courage ; he was almost more successful as an Arctic ex-

plorer in 1870 and 1871 than as an African traveller. His work
on northern landscapes and animals (published by Westermann,

at Brunswicl<) is one of the most attractive and handsomest

records of travels yet published, and is highly esteemed by all

who are interested in Arctic exploits. His death was a sadly

unexpected one, a slight cough developed into inflammation of

the lungs, to which he succumbed m the course of a few days.

We deeply regret that we have to record the death of Mr. T.

Heathcote G. Wyndham. Few among the younger men de-

voting their life to the pursuit of scientific knowledge and to the

teaching of science have formed for themselves a higher ideal of

the training a man of science should impose on himself before

venturing on original work, or on giving instruction to others.

As a commoner of Oriel he took a first class in natural science

in 1866, was Burdett-Coutts Scholar in 1867, and was afttrwards

elected Fellow of Merton. He undertook at Merton the duty

of a lecturer in natural science, and the thoughtful care he took

in his teaching was not only gratefully spoken of by many of the

v^ergraduates, but frequently referred to in conversation by

those who knew him. The branch of natural science which

seemed gradually to have presented itself more prominently to

his mind for his own especial study was the chemical side of

mineralogy. But although for years he fitted himself for this

work in all ways he thought requisite, sparing no pains in ac-

quiring collateral knowledge that might bear on his subject, and
though he had done original research which many other men
would from time to time have thrown off in isolated papers, be

held back from appearing in print. A paper on Idocrase and
Garnet and one on Vesuvius are, so far as we know, all he pub-

lished. But there is a prospect that some of his work will be

preserved, as in conjunction with Mr, Gurney he had in hand a

small work on chemicil mineralogy. Although he had not yet

achieved work to make his name marked in the world of science,

yet those who knew him lament the loss of a scholar and a

gentleman, and the lament is in no way softened by the unhappy
circumstances attending his death.

The published results of the exploration of Lake Titicaca by
Messrs. Alexander Agasiiz and S. W. Garman, has just reached

us. The expedition was undertaken during the early months
of last year, Mr. Agassiz writes on the hydrography of the

lake, describing the peculiarly uniform temperature at all depths,

the potability of the water, the scarcity of the fish—six species

only—and its 'previous 'greater extent. Mr. J, A. Allen gives a

list of the mammals and birds collected, with field-notes by Mr.

Garman, Of mammals only ten species were obtained, none

new, four being Llamas. Of birds sixty-nine species were col-

lected, includinganew Falcinellus{ridoimyi), andaGallinule [Gal-

tinulagarmani) closely resembling G. galeata. It is noted that

many of the species had been but a short time before obtained by

Messrs. Bartlett, Whitely, Hauxwell, and Jelski, and described

by Messrs. Sclater and Salvin, Cabanis and others. Mr. W.
Faxon describes the Crustacea, all excepting a species of Cypris,

belonging to one amphipodous gexias AHonhcstes, of which seven

new fresh-water species are added to the one or two already

known. Mr. Agassiz gives a valuable hydrographical map of the

lake, and records the presence of corals closely allied to genera

living in the West Indies at the height of 2,900 feet above the

level of the sea.

Messrs. Churchill have just published a third edition of

Mr. Sutton's " Systematic Handbook of Volumetric Analysis,"

in which the author has embodied "all such novelties and

modifications as experiment have proved to be worthy of

notice."

We have to announce with great regret the death of another

martyr to science. In a letter, dated September 15, the Rev. S.

McFarlane writes from Somerset, Cape York : "We have just

heard of the massacre of Dr. James and his partner, a Swede,

at Yule Island by the natives of New Guinea. They had gone

in their large boat to the east side of Hall Sound to shoot birds

of Paradise, when they were attacked by three canoes, and both

white men were killed. The native crew managed to get away

in the boat, and brought the sad news here. " Dr. James was a

young American who had been collecting objects of natural

history in Yule Island and on the opposite shores of New Guinea.

His first collections arrived in this country about a fortnight ago,

having been sent over by his friend. Dr. Alfred Roberts, of

Sydney, to whose liberality the expedition wa? greatly indebted.

The excellent way in which the specimens are preserved and the

careful notes given by the collector show that Dr. James was

enthusiastic in his work, and it is melancholy to think that so

promising a scientific career has been thus prematurely cut short.

A description of the collection of birds formed by the late tra-

veller will be given by Mr. Bowdler Sharpe at an early meeting

of the Linnean Society, in continuation of the articles on the
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avifauna of New Guinea, commenced during the last session of

the Society.

The Forty-seventh Session of the' Royal Geographical Society

was opened on Monday evening by the delivery of the presiden-

tial address by Sir Rutherford Alcock. He referred to the satis-

factory state of the Society, which now numbers 3,199 members,

and to the valuable work it had done since its foundation for

the cause of geographical research. He also referred with

complete satisfaction to the work accomplished by the Arctic

expedition, the leaders of which had done the only thing that could

have been done under the circumstances. Sir Rutherford then

spoke of the work of Cameron in Africa, the Challenger Expe-

dition, Russian Exploration, the Oriental Congress, and on variovs

other topics. He referred to the fact that geography and explo-

ration have no V assumed a much more scientific aspect than ever

they had before ; no traveller can gain distinction by mere topo-

graphical detail and descriptive power ; his exploration must be

conducted on a thoroughly scientific basis. To spread a know-

ledge of this aspect of geography, lectures are to be given during

the winter by General Strachey on the general subject of " Geo-

graphy in its Scientific Aspect," Dr. Carpenter on " The Physical

Geography of the Ocaan," and Mr. "Wallace on "The Influence

of Geographical Conditions on the Comparative Antiquity of

Continents, as indicated by the Distribution of Living and

Extinct Animals." After the President's a Idress, Sir R. Douglas

Forsyth read a paper on "The Buried Cities of the Gobi

Desert."

The Lords of the Admiralty have addressed a letter to the

Commander-in-Chief at Portsmouth, in which they request

Admiral Elliott to express to Capt. Nares their lordships' warm
approval of the conduct of all engaged in the Arctic Expedition.

While they deeply commiserate the sufferings of the officers and

men, and deplore the loss of life, they cannot but feel that their

bearing and conduct have been in all respects worthy of British

seamen. Their lordships approve the sound judgment displayed

by Capt. Nares in at once, on the return of his sledge parties,

determining to endeavour to extricate the ships and return to

England, and they observe that his skill and energy in carr3'ing

out this determination, ably seconded as he was by Capt.

Stephenson, were of the highest order. Capt. Nares proudly

records that to uphold British honour and Christian duty to the

death was the pre eminent determination of all under his

command.

A SPECIAL Arctic meeting will be held under the auspices of

the Royal Geographical Society at St. James's Hall on December

12, when papers on the various results of the English Arctic

Expedition will be read by Captains Nares, Markham, and

Feilden.

American observatories have been very diligent in the

search for the supposed " Intra-Mercurial Planet," no less

than nine having given their whole time to the search

on October 2, 3, 10, and 11, viz., those of Dartmouth Col-

lege, Harvard College, Cincinnati, Glasgow (Mo.), Washington,

Albany, the Coast Survey in San Francisco, Ann Arbor, and

the Observatory of Dr. Peters, besides others that have made

no report. It is exceedingly creditable to the United States that

they contain so many observatories, many of them national ones,

in which astronomical observations are so diligently pursued.

The Free Spanish University we referred to in vol. xiv. p.

132, has been opened in Madrid, under the name of Free Insti-

tution of Education, for Government will not allow the assump-

tion of the title University. Only 1,000 guineas have been sub-

scribed, many of the shareholders being well-known Englishmen,

among them Prof. Tyndall. The Institution is held at present

in one storey of a large house, and has already seventy-three

students, besides eight or nine ladies ; the fees are very low.

We hope this attempt to establish a university where unrestricted

instruction can be given, will prosper, and that the professors, ai:

men of high standing, will soon be able to have a building ol

their own.

The library of the late Adolphe Brongniart is to be sold bj

auction in Paris on December 4, and following days. The clas

sified catalogue, arranged by M. DeyroUe, occupies 240 pp. 8vo.

Copies may be obtained through M. DeyroUe, 23, Rue de la

Monnaie.

The Kolnische Zeitung of November 9 reports on a meetinj

of the Rhenish section of the German and Austrian Alpenverein,

held at Cologne on November 4. It appears that the Verein,

the head-quarters of which are at Frankfurt-on-the-Maine, coU'

sists of sixty sections and numbers over 6,000 members. Daiinj

1875 over 2,000/. were expended for the construction of huts anc

roads in the Alps, and the Verein now owns about twenty-foui

houses in different parts of the mountains ; it has also appointee

a special commission for the supervision of guides and huts.

Altogether the Verein is thriving, and we may look for important

scientific results from its labours.

It is stated that M. Gessi has discovered a large branch of th(

Nile, 200 yards wide, with a good current, diverging from the

White Nile, 100 miles south of Duffle. It is stated by th<

natives that it runs in an unobstructed stream into the Nih
again, and, if so, water communication may possibly be estab

lished between Lake Albert Nyarza and Khartoum. Col,

Gordon has discovered a large lake fifty miles in length betweer

Urondogam and Mrooli, a little north of Victoria Nyanza (it

1° N. lat), from which issues the main branch of the Nile,

called Victoria Nile, running from the Victoria to the Albcri

Lake, together with a branch river which must either join the

Sobat river or the Asua river.

The Italian geographical journal. Cosmos, for October con-

tains a continuation of the papers on New Guinea, which it ha;

made a specialty. The present contribution consists of furthei

letters from Dr. Beccarl and extracts from the Challenges

reports.

To the November number of Pctermann's Mittheilungen^

Lieut. Weyprecht contributes No. 7 of his " Bilder aus den

hohen Norden," under the title of "The Walrus-Hunter."

He describes in a graphic and interesting manner the yearlj

quest of the walrus- fishers in the Spitzbergen Seas, which is

becoming more and more difficult and dangerous on account 0:

the increasing scarcity of the animal.

The Geographical Society of Paris has received news from the

Brazza-Marche expedition, now exploring the Ogove, the large

stream which falls into the South Atlantic in the French Africar

settlement of Gaboon. It was discovered by the explorers that,

after running north to the first degree of S. lat., the O^^oive turn;

abruptly southwards into quite unexplored regions. MM. Brazza

and Marche had lost almost all their goods destined to conciliate

the African tribes and to pay for their labour. But the Socletji

sent to them a large number of small objects which will enable

them to proceed towards the sources of the river. It is sup-

posed that, owing to the immense volume of its water, it is an

outlet for some of the large lakes of the yet untrodden region.

A TET.EGRAM fiom Calcutta states that the district of Backer,

gunge was ravaged by a cyclone on the 1st inst. Thousands ol

native houses were destroyed. The town of Dowlutkhan was

submerged by a storm-wave, which swept away all the buildings

of the place. Five thousand persons are believed to have

perished. Backergunge is a British district in the Bengal pre-

sidency, near the mouth of the Ganges, lying between lat. 22° 2'

—23° 13'., long. 89° 49'—91°, and has an area of about 3,794
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square miles. A severe cyclone has also been experienced at

Chittagong.

TiiK Kolnische Zeitungoi November 11 reports on a disas-

trous gale and snowstorm which raged with terrific force in the
neighbourhood of Stockholm on the 5th inst. Over fifty vessels

stranded near Kalmar, and all railway lines to the south and to

Norway were completely snowed up, and traffic upon them
interrupted. The latter had not yet been resumed on the 8lh
inst.

A MAGNIFICENT bolide was observed on Sunday night,

November 5, at nine ^o'clock, at Clerey (Aube), in France.
Numerous sparks were visible and an explosion was heard,

although very feeble, owing to the immense distance at which
it had taken place.

The French Minister of the Interior has authorised the Mu-
nicipal Council of Lyons to dedicate a bust to Ampere, the
inventor of electro-magnets. This memorial will be placed in

the museum where are gathered the memorials of the illustrious

men who were born in the city.

The transit-room in which the Bischofsheim instrument is to be
placed is being fitted up at the Paris Observatory. The work is

almost finished. M. Leverrier has asked the Minister of Public

Instruction to appoint an administrative commission in order to

better regulate the part which the Observatory is to take in the

1878 Exhibition.

The new number of the Ibis, now in the press, will conclude

the third series and the eighteenth volume of this ornithological

periodical, which has been carried on by the British Ornitholo-

gists' Union with the greatest energy since its institution as the

organ of that body in 1859. A fourth series, under the joint

editorship of Messrs. Salvin and Sclater, will be commenced
next year.

Count T. Sala'adori, of the Royal Zoological Museum of

Turin, is engaged on a general account of the birds of the

Papuan and Molluccan Islands, based principally on the large

collections recently formed by the Italian naturalists Beccari

and D'Albertis in those countriej. The work will be published,

when completed, in the Annals of the Museo Civico di Storia

Naturale of Genoa, to which institution the above-named collec-

tions have been transmitted.

On Thursday and Friday last week the Haggerstone Ento-
mological Society held its annual exhibition at its place of

meeting. No. 10, Brownlow Street, Dalston. It was only in

1857 that a few working men interested in insect-collecting

liscussed, in West Wickham Wood, the desirability of an east-

nd club for mutual assistance. A club was formed and now
lumbers a hundred members. The subscription is but a penny
i-week, but with this a reference library has been accumulated.
The type cabinet for the collections consists of forty drawers,

n which there are now some 15,000 specimens, and the library

md collection together are insured for 200/. All through the year
the society meets every Thursday, and many points of practical

importance (some of them bearing on "the theory of evolution"

put to the test by breeding) have been discussed. Among the

vays in which members of the society have done valuable work
nay be mentioned the preservation of the avenue of elms in

Victoria Park from insect ravages by a knowledge of exactly how
o proceed in dealing with the foe. Although this and several

uch societies do not obtrude themselves on the scientific world,
hey still, besides exercising a good effect on the members, often

lo work of sterling value.

Wk understand that it is proposed at University College to

ive a larger development than before to the practical work of

students in connection with the classes of mathematics, physics,

and engineering in their workroom especially adapted to the
purpose, and placed under the direction of a special teacher, M.
Paul Robin. Various models to illustrate the theorems of modern
and higher geometry, of kinematics and mechanics, so difficult to

understand theoretically,— such modelsas are so largely represented

in the South Kensington ICxhibition collection—will be made in

a simple manner by the students themselves, side by side with
their theoretical studies. The best models, and such as require

more time and accuracy for their construction, will be preserved
in a small educational collection. It would hardly be possible

to insist too strongly on the usefulness, or rather on the
absolute necessity of such work for the successful study of

science. It is only when the student has not only seen and
handled various practical illustrations and applications of the

theorems of geometry and mechanics he is studying, but when he
has himself constructed them—however roughly approximate they

may be—that the mathematical truths will be permanently im-

pressed on his mind. Only thus can he become so familiar with

them, that they will be a basis for acquiring further notions, and a

source of further mental activity. We wish, therefore, complete

success to this new enterprise of University College.

Shortly after the appearance of Prof. Tyndall's work on
Glaciers, the Bologna Professor, Bianconi, observed that, while

Tyndall's experiments certainly prove that rapid changes of

form in ice are due to crushing and to regelation, they do not

prove at all that ice is devoid of a small degree of plasticity,

which degree might be sufficient to explain the plasticity of

glaciers. He undertook, therefore, a series of experiments

(described and published in 1871 in the Mt7n. of the Acad, of

Bologna, 3rd sen vol. i. ) on planks and bars of ice submitted to

bending and torsion. The bending of ice-planks having been
afterwards the subject of researches of Messrs. Mathews,
Moseley, Tyndall, and Heim, it will suffice to say that Prof.

Bianconi, making his experiments at higher temperatures (from

-t- 1° to + 5° Gels.), observed a still greater plasticity of the ice

than that obtained by the experiments made in England and
Germany at lower temperatures. These experiments proved that

slow changes of form of the ice may go on without any crushing

and regelation, and that ice enjoys a certain degree of plasticity

notwithstanding its brittleness ; the ice-plank can, indeed, be

shattered to pieces, during its bending, by the slightest shock.

Now, Prof. Bianconi gives in the Journal de Physique iox October

the results of his further experiments on .ice, much like those of

Heim, or, yet more, those of M. Tresca on the puncheoning of

metals. Granite pebbles and iron plates are slowly pressed into ice

at the same temperatures, and not only do they penetrate into it

as they would penetrate into a fluid or semi-fluid, but also the

particles of ice are laterally repulsed from beneath the intruding

body, and form around it a rising fringe. Moreover, when a

flat piece of iron is pressed into the ice, the fringe rising around

it expands laterally upon the borders of the piece, and tends

thus, as in fluids, to fill up the cavity made by the body driven

in. These experiments tend thus greatly to illustrate the plas-

ticity of ice ; but it would be very desirable that M. Bianconi,

if he continues his researches, should accompany them by some
measurements (as has already been done by M. Heim) in

order to obtain numerical values of the plasticity of ice under

various circumstances.

At the Warsaw meeting of Russian naturalists Prof. Mende*
leeff described the results of researches he has pursued during

1875 and 1876 for the verification of Mariotte's law. His former

researches had proved that the decrease of volume of the per-

manent gases proceeds at a slower rate than the increase of

pressure exerted on them, if the pressure is less or much greater

than the mean pressure of the atmosphere. The experiments of

Regnault, made with air, nitrogen, &c., at pressures higher than
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that of the atmosphere proved, however, dhectly the contrary,

and a series of measurements undertaken some years ago by

Prof. Mendeleeiif to verify those of Regnault, gave the same

results. Suspecting that there might be some cause of error

affecting in the same way both series of experiments, Prof.

Mendeleeff and M. Bogussky constructed special apparatus

eliminating all possible causes of errors and allowing the most

perfect accuracy of measurements. With these they made a new
series of researches, at pressures varying from 700 to 2,200

millimetres. These researches confirmed again the conclusions

of Regnault, showing only numerical differences in the values

obtained, and proving, for instance for the air, that its deviations

from Mariotte's law are even less than appeared before. But

the most important result of the researches is that the divergences

from Mariotte's law shown by the air being negative at pressures

above the mean atmosphere, as was observed by Regnault,

proved to be positive (decrease of volume slovvtr than the

increase of pressure) at pressures below it. We must then con-

clude that tlie air experiences a change of compressibiliiy at a

certaifi pressure about the mean of that of the atmosphere ; and

this conclusion is supported by the circumstance that such a

change was noticed also in the carbonic and sulphurous acid

gases, but at pressures far lower than is the case for air. Only

lor hydrogen the divergence is of the positive kind at all pres-

sures. Altogether we must conclude that the deviations from

Mariotte's law are far more complicated than has been suspected.

At the same meeting Prof. Czehovicz demonstrated the influ-

ence exercised by various sources of electricity on certain spectra,

chlorine, oxide of carbon, &c. The inductive apparatus of

Ruhmkorf gives a spectrum differing from that produced by the

Holtz electric machine, not only by the number of rays, but also

by their position and aspects. Prof. Czehovicz proposes there-

fore lo make for comparative researches a selection of such rays

as maintain the same aspect and occupy the same position

wliatever source of electricity be used ; such lines will not be

numerous.

At the same meeting Prof. Grewingck presented the drawing

of his geological map of the Baltic provinces, prepared for a

second edition. It embodies the results of all acquisitions made
in this department during the last fifteen years, and will soon be

published.

The Warsaw Zoological Museum having received during

recent years valuable additions from America, Africa, and

Eastern Siberia, presented by Count Branicky, is now very rich

in the department of higher animals. It counts 514 species of

mammalians, 3,216 of birds, and 4.00 of reptiles aird ampliibians.

The Natural Science Club at Cambridge held several success-

ful meetings during tlie two months' residence in the Long
Vacation. The following papers were read :

—
" Hteckel's

Gastrasa Theory," by Mr. Marshall (St. John's) ;
" Fermenta-

tion," by Mr. Stodart (St. Peter's) ;
" Some Salts of Chromium,"

by Mr. Houghton (St. John's) ;
" The Relation between the

Fore and Hind Limbs of Vertebrates," by Mr. Pliillips (Sl

John's); "Growth," by Mr. Buxton (Trinity); "Theories of

Heredity," by Mr. Sedgwick (Trinity); "Owen's Vertebrate

Theory of the EkuU," by Mr. Humphry (Trinity) ; many
of which were followed by interesting discussions and re-

maiks.

A German paper describes a dreadful fight between two Polar

bears, male and female, in the Cologne Zoological Gardens.

After a fierce struggle the female became exhausted, and was
dragged by the male into the water basin in the den, and held
down till life was quite extinct. He then pulled her out and
dragged the body for a considerable time round the den.

From a correspondence in the Times we learn that the sta

of Faraday, subscribed for years ago, and entrusted to Foley

execute, was left by that sculptor in the clay at his death. Sii

then, Mr. Burch, the principal pupil of Foley, has been entrus

with the founding and completion of the work.

The second edition of Brehm's well-known " Thierleben
''

about to be published in 100 parts, with entirely revised t

and with almost entirely new illustrations taken from life.

At the meeting of the Mathematical Society, on Novembe)

the changes were made which we intimated in vol. xiv. p. 58:

Part 5 of the second series of the great .work, in quar

upon the butterflies of America, with coloured drawings a

descriptions, has just been published by Mr. Edwards, throu

Hurd and Houghton, New York, and sustains the reputatior

its predecessors by the artistic elegance an 1 superiority of

illustrations. These consist of five plates, executed by Ri

Peart in her best style, giving, for the most part, not only

different sexes and varieties of the adult insects, but likewise

eggs, larvae, and chryssalides, and the favourite plants uj

which they feed. No new species are represented, althoi

several of those included are of great rarity.

The City Press states that some of the Livery Companies h

a scheme in embryo for combining to form a College of Te

nical Instruction in a building to be erected on the That

Embankment.

The Board for superintending non-collegiate students
j

notice that an examination in physical science for the award

an exhibition of 50/. a year, granted by the Worshipful Comp
of Clothworkers, an i tenable for three years by a non-collegi

student, will be held in the Censor's rooms, 31, Trumping

Street, Cambridge, commencing on Thursday morning, Dec<

ber 14, 1876, at 9 o'clock. Fuller information as to the subji

of examination and the conditions of tenure of the exhibii

may be obtained from the Censor, Rev. R. B. Somerset, C;

bridge.

A Caucasian Society of Naturalists has been recently ope

at Tiflis.

The publishing house of Trlibner in Strasburg are issu

translations of Macmillan's Science Primers, under the supe!

tendence of the Professors of the University. There h

already appeared Roscoe's Chemistry and Balfour Stews

Physics, the former by Prof. Rose, and the latter by Prof. \A

burg, Lockyer's Astrononay, by Prof. Winnecke, and Geik

Physical Geography, by Prof. 03:ar Schmidt, are in the press

The Augsburger All^emeim Zeitung of November 5 g
some interesting details of the North-Butch canal, which '

opened officially by the King of Holland on the ist inst., 1

which connects tlie city of Amsterdam directly with the Gere

Ocean. It appears that the canal is 25 kilometres in lenj

that at its broidest part it measures 120 metres across its surl

by 68 metres ^at its narrowest part. In the middle the de

averages 6 metres, but during the next two years the depth i

be made uniform all over the area of the canal, and to be

creased to 8 20 metres, so that even the largest vessels can ct

clo;e to the quays on both sides of the canal. Its name ii

be Ymuiden, viz., mouth of the Y ; at the spot where it reac

the sea two enormous moles or dykes have been construci

reaching 1,600 'metres into the sea, and forming aspacijus \

of refuge for ships during stormy weather ; their extreme ends

no less than i, 200 metres apart. The total cost of the canal, wl:

was borne by the Dutch Government as well as by the cit}

Amsterdam, amounted to more than twenty- six millions of flor

and it is expected that about seventeen millions more will

wanted for the construction of quays, warehouses, &c. ;
yet
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undertaking cannot fail to be a success, owing to its incalculable '

importance with reference to the commerce of Amsterdam.

The following experiment has recently been employed by M
Merget to demonstrate the phenomena of gas-synthesis in plants :

Two glass cylindrical vessels of 300 cc capacity are placed with

their open ends in a large vessel of water. The one is filled with

hydrogen, the other with oxygen, their interiors are brought

into communication by means of a branch which is long enough

to reach from one end to the other. The level of the water is

1 gradually to rise in each cylinder, and both gases finally

;>pear, without, however (.as other experiments show), con-

densation or displacement being produced. At the beginning of

the experiment there is nearly equality in the volumes which

disappear, since a part of the oxygen serves to form carbonic

acid ; but^ in proportion as the water level rises in the two

cylinders, and the projecting parts of the branch become shorter,

the disappearing volume of hydrogen becomes more and more
nearly double that of the oxygen. If a similar experiment be

made with hydrogen and nitrogen in the two vessels, the dis-

appearing volume of the gas is to that of the latter as three to

one. Operating with hydrogen and carbonic oxide, both gases

always disappear, but in very variable proportions. The most

common was one volume hydrogen to one volume carbonic

oxide, but the ratios of 4 : I and 5 : I were also sometimes met
with. M. Merget finds in these variations the indication of a

formation of hydrates of carbon, and of various carburets of

hydrogen.

It is pretty generally supposed that crystallised nitroglycerine

is considerably more sensitive to shocks and blows than the

liquid substance, though there is nowhere evidence of this ; and
not only is practical experience against it, but from the theo-

retical standpoint it seems very improbable, for by reason of the

positive melting heat of crystallised nitroglycerine,'a'considerable

amount of heat must be employed to change its aggregate state

before an explosion can occur. For decision of this question

M. Beckerhinn (of the Vienna Academy) recently used a fall-ma-
chine furnished with a block of wrought iron 2 "130 kilogrammes

in weight, having at its lower end a hardened steel point of

7 "068 sq. mm. A flat anvil of Bessemer steel was employed as

support for the nitroglycerine, which was placed on it in a thin

layer, and the weight dropped upon it from different heights. It

was found that the mean height of fall with which explosion of

the liquid occurred was 078 metres, whereas the frozen nitro-

glycerine did not explode till a fall-height of 2*13 m. was
reached, showing that the ^frozen substance is considerably less

sensitive to impact. M. Beckerhinn has determined some con-

stants of the solid material. The average melting heat (from

three experiments) appeared to be 33' 54 heat-units. The den-

sity was found = 1*735 C^^^ determinations were made at a
temperature of + lo" C, which is near the melting-point of

nitroglycerine) ; that cf the liquid material was i "599, whence
it appears that in crystallising of nitroglycerine there is a con-

traction of about TfVj of the original volume.

Among the various works presented at the last Congress of

Orientalists we notice a very useful catalogue, " Bibliographia

Caucasica
; and Transcaucasica," by M, Miansarofif, the first

volume of which recently appeared in St. Petersburg. It is the

result of fifteen years' labour by the author and of careful research

pursued by him in the chief libraries of Russia, Germany, Italy,

and Turkey. The work is divided into three parts, devoted

respectively to the Earth, to Man, and to the Mutual Influences

of Nature and Man. The first two form the first volume (800 pages'

in 4to), which contains more than 5,000 titles of books and smaller

papers on the Caucasus and Transcaucasus which have appeared
in Europe and Asia since A.D. 1565. They are systematically

arranged under the heads of geodesy, cartography, physical

71

geography and geographical descriptions of localitie.<;, geology,

botany and zoology, mineral springs, climate, medicine, &c.

Whatever be the imperfections of this work, or of the classifica-

tion adopted in it, it will nevertheless prove most useful for all

engaged in the study of Caucasus.

JDr. King's report of the Royal Botanical Gardens, Calcutta,

for the year 1875-76 has jiwt reached us. In the acclimatisation

of valuable economic plants in India, the Calcutta reports have

become of late years the official record, and the present report

by no means lacks interest on this score, though it is unsatis-

factory to find that Dr. King's opinion is still against the possi-

bility of either india-rubber or vanilla becoming staple products

of Bengal. With regard to rubber plants both of the Para and
Madagascar kinds, he says that during the year it has become
more apparent than ever, that neither of these valuable plants

can be grown for commercial purposes in the climate of Bengal.

In the gardens as well as in the warm tropical valleys of the

Sikkim Himalayas both kinds failed. Dr. King suggests that a

suitable home may be found for them further north than Tenaa-

serim, Ceylon, or perhaps Malabar. Vanilla, of which a number

of plants were put out in the garden under shading similar to

that used for protecting the pepper plants, has not made satis-

factory growth, which it is suggested may have been due to over-

shading, and a further experiment has been made by planting

many of them under the shade of mango trees. The finest old

vanilla plants in the garden are described as growing against a

north wall ; this year one of these plants was laden with pods, but

an unusually high temperature caused these to drop prematurely.

A better report is given of the ipecacuanha ; numbers of plants

have been sent from Calcutta to Ceylon, t« the Neilgherries and

to Burmah, and the quality of those grown in India is said to be

equal to the best native Brazilian growth. A good deal of atten-

tion has been directed lately to the bamboo as a source of paper-

making material, and it has been thought that it might be

cultivated with profit in India for this special purpose, the

young tender shoots being reduced to a rough kind of paper-

stock for convenience for transmission to England. Dr.

King points out that if the old stem would answer the purpose

there is plenty of material in India, and a large revenue would

accrue, ' but the young shoots are only produced at a certain

season ; nevertheless, experiments are being made with a view

to utilise the bamboo for this purpose. In the distribution of

plants and seeds, we learn that no less than 23,106 plants, and

6,343 parcels of seeds, were sent out during the year. It is

satisfactory to know that amongst Dr. King's other multi-

tudinous duties he has found time to prepare a " Manual of Cin-

chona Cultivation," and to edit other works on Indian botany.

We also learn that Mr. Kurz's "Forest Flora of Burmah " is

passing through the press.

Part 3 of vol. i. of the Proceedings of the West London

Scientific Association has been published, and contains several

interesting papers and accounts of excursions.

The October part of the Journal of the Franklin Institute

contains an interesting history of the steam-engine in America.

Messrs. Williams and Norgate send us the following

German scientific works :—"BUder aus Aquarium," by Dr.

Hess, of Hanover ; and " Grundriss der Zoologie," by Dr.

I Gustav von Hayek.

I The additions to the Zoological Society's Gardens during the

\ past week include two Esquimaux dogs ( C</«w /j/«//Mm) from

\ the Arctic region, presented by Capt. Allen Young, S. S. Fan-

' dora; four Viscachas {Lagostonius trkhoda/:tylus) from Buenos

\ KYCt%, presented by Mr. C. F. Woodgate ; two Banded Ichneu-

I
mons {Herpestes fasciatus) from West Africa, presented by Mr.

\ W. N. Bakewell; three Chirping Squirrels {'fnmias shiatits)
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from North America, presented by Mr. F. W. Stockwell ;
a

Peregrine Falcon (FaUo peregnnus), European, 'presented by

Mr. Chilton Newburn ; a Green Monkey {Cercopithecus calli-

tricJms) from West Africa, presented by Miss Ridsdan ; three

American Red Foxes {Canis fulvus), a Golden Eagle {Aquila

chrysados) from North America, six ;Clapperton's Francolins

{Francolinus dappertoni) from West Africa, deposited.

SOCIETIES AND ACADEMIES
London

Chemical Society, Nov. a.—Prof. Abel, F.R.S., presi-

dent, in the chair.—The President announced that the Gold-

smith's Company had contributed 1,000/. to the recently-instituted

research fund of the Society.—Mr. Lupton then read a paper on

the oxides of potassium, after which communications were read

on certain bismuth compounds (Part III.), by M. M. P. Muir.—
On phospho- and arseno-cyanogen, by W. R. Hodgkinson.—

A

secondary oxidised product found during the reduction of stannic

ethide to stannous ethide, by W. R. Hodgkinson and G. C.

Matthews ; and a preliminary notice on pigmentum nigrum, the

black colouring matter contained in hair and feathers, by W. R.

Hodgkinson and H. C. Sorby. This black colouring matter is

left on digesting the coloured hair or feathers with dilute sul-

phuric acid, but is present only in very small quantity.

Zoological Society, November 7.—Prof. Newton, F.R. S.,

V.P., in the chair.—The Secretary read a report on the addi-

tions that had been made to the Society's Menagerie during the

months of June, July, August, and September, 1876.—A letter

was read from Dr. dtto Finsch, relating to the supposed exist-

ence of the Wild Camel {Camtlus bactrianus) in Central Asia.

—A letter was read from Mr. E. Pierson Ramsay, giving a

description of Siie habits of some Ceratodi living in the Aus-

tralian Museum, Sydney, which he had lately received from

Queensland.—Mr. W. K. Parker read a memoir on the structure

and development of the skull in the sharks and rays.—Prof. A.

Newton made a correction of some of the statements in Canon
Tristram's "Note on the Discovery of the Roebuck in Palestine."

(P.Z.S., 1876, p. 421).—Lieutenant-Colonel Beddome gave the

description of a new species of Indian Snake from Mananta-
waddy, in the Wyi.aad Hills, which he proposed to name Plaiy-

pjectrurus hewstoni.—Dr. G. E. Dobson, communicated a mono-
graph of the Bats of the group Molossi.—Dr. A. Gunther,

J".R.S., read a report on some of the recent additions to the

collection of mammalia in the British Museum, amongst the

more remarkable of which was a new form of Porcupine, from

Borneo, proposed to be called Trichys lipura, and a new Mar-
rnozet, obtained by Mr. T. K. Salmon, near Medellin, U.S. of

Columbia, to which the name Hapale Imcopus was given.

Royal Microscopical Society, Nov. 1.—H. C. Sorby,

F.R,S., president, in the chair.—A paper by Dr. G. W.
Royston Pigott on a new refractometer was read by the President

and illustrated by drawings and by the instrument removed for

the occasion from the Loan Collection at South Kensington.—

A

paper by the Rev. W. H. Dollinger, on experiments with sterile

putrescible fluids exposed alternately to an cptically pure atmo-
sphere and to one charged with known organic germs, was read

by the Secretary.—A paper by Mr. F. H. Wenham, on the

measurement of the angle of aperture in object glasses, was read

by Mr. Ingpen.

Paris

Academy of Sciences, November 6.—Vice-Admiral Paris

m the chair.—The following papers were read :—On an expe-

riment which should be made with a view to the destruction of

phylloxera, by M. Em. Blanchard. He advises a general adop-
tion of ^the method of coating the vines and stakes in winter

with coal tar, so as to destroy the eggs lodged in the fissures or

under the bark.—Reply to M. Balbiani with regard to migration

and egg-laying of phylloxera, by M. Lichtenstein. It is the

nutriment and not the interior conformation of the insect that

produces the fecundity. M. Lichtenstein does not accept the

theory of degenerescence or exhaustion of the females.—Letter
to M. Dumas on the products of the winter egg of Phylloxera
vastatrix, by M. Boiteau.—M. Mouillefert presented some photo-
graphs showing the efficacy of treating phylloxerised vines with
sulphocarbonate of potassium.—On the efficacy of iodides against
saturnine intoxication, by M. Faure. He considers that a work-

man taking 5 to lo centigrammes of iodide of iron or of potas-

sium daily will have satisfactory results, and not be forced

to interrupt his work.—On the results obtained by illu-

mination of photographers' studios with violet light, by

M. Scotellari. Violet light acts more rapidly than white

or blue, and so requires shorter exposure. Some persons are

very impressionable to ordinary light, but not to violet rays.

The photographs got with violet rays are better modelled, and

have a better finish.—M. Farret communicated results he has

obtained in organisation of exercises for remedying Daltonism.

These have been established in several schools, and he hopes to

introduce them into the army and navy, railways, &c.—Re-

searches on the production of electro-chemical deposits of

aluminium, magnesium, cadmium, bismuth, antimony, and pal-

ladium, by M, Bertrand.—On a new dynamo-magnetic pheno-

menon, by MM. Treve and Durassier. A horseshoe magnet of

any length is covered on one face with a varnish, or, better, a

plate of glass. A cylinder of soft iron is laid on its neutral

part. It commences to move towards the poles, and reaches

them in a time which is naturally a function of the weight

of the cyUnder and of the coercilive force of the magnet Thus

the magnetic attraction is exerted over the whole extent of

the magnet. A new mode is aflbrded of estimating the mag-

netic force by the mechanical work which it has effected. The

product of the movable weight by the space traversed, divided

by the time, will be the rigorous measure of this forco.

Determining the force, e.g., for three large and three small

magnets, identical in form and weight, containing respec-

tively o'25o, 0-500, and i per cent, of carbon, the authors

think it perhaps possible to define the unit of magnetic force,

or magnetic, and to establish its equivalence in kilogrammetres.

The phenomenon also helps them to determine the magnetic

conductivity of steels in relation to their proportions of carbon.

—Examination of wine for fuchsine, by M. Bouilhon. He
employs hydrate of baryta in excess. It decomposes perfectly

the salts of rosaniline, precipitates the colouring matter of the

wine, and furnishes, by filtration, liquids of annbreous colour,

which do not give persistent emulsions with ether.—Contribu-

tions to the anatomy and histology of the Echinida, by M.
Fredericq. The nerves and muscles are described. The latter

are formed ofvery thin cyUndrical fibres, quite smooth and homo-

geneous throughout their length. Using various reagents, he

could not detect the least trace of transversal striation. The
fibres have a fibrillar structure, often with elongated nuclei applied

on their surface, but they are without an enveloping membrane.

They are birefringent, and are strongly impregnated with colour-

ing matter and osmic acid. The muscles contract strongly under

electric excitation, but not so suddenly as striated muscles.—Ob-

servation of a bolide, on the night of November 5, 1876, by M.

Meunier. A fire-ball, the size of one's fist, was observed neir a

of Ursa Major; and behind, its trajectory south to north was trace-

able as a luminous line, commencing near Capella. The flash

was bluish, and appeared brighter than moonlight.
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FERRIER ON THE BRAIN
The Functions of the Brain. By David Ferrier, -M.D.,
F.R.S. With numerous Illustrations. (London : Smith,
Elder, and Co., 1876.)

I.

'T'^HIS is in many respects an important work. Full of
-L experimental facts and theoretical suggestions, clearly

and forcibly written, it is important as a contribution to our

knowledge (and oui ignorance) of the functions of the brain.

The reader must not misunderstand my parenthesis as an
epigram. That we are ignorant of brain-function is un-

doubted ; and this ignorance is sustained and fortified by
the "false persuasion of knowledge" which prevents search

in other directions. Such false persuasion of knowledge
will be deepened by Dr. Ferrier's work—all the more
because of its merits, if the conclusions maintained there

are erroneous, and the conceptions which determine them
are unphysiological j and on both points I am inclined to

judge affirmatively. There is something seductive in the

precision of his statements and the unhesitating confi-

dence with which only one side of a question is presented.

The reader is easily led captive by a writer who has no
hesitation. Add to this the many difficulties which stand

in the way of controlling by experiment the experimental

data, and the indisposition of most men to undertake the

labour of verification, and we may foresee that physicians

and psychologists will eagerly accept this work as an
authoritative storehouse of material for their speculations.

They will see how its " facts " harmonise with their own
pet errors. They will interpret clinical observations or

psychological facts by its conclusions. Already we have
seen various theories invoking the Hitzig- Ferrier views

;

and when nerve-cells of a larger size than usual are found
in a particular region of the cortex they are straightway

declared to be motor-cells, because the region is said by
Hitzig and Ferrier to be motor, while the existence of

these cells is adduced in confirmation of the hypothesis

respecting the region !

In view of the too-probable precipitation in adopting

the conclusions of this work, we cannot do better than

emphasize the warning with which the author closes his

Introduction :

—

" We are still only on the threshold of the inquiry, and
it may be questioned whether the time has even yet
arrived for an attempt to explain the mechanism of the
brain and its functions. To thoughtful minds the time
may seem as far off as ever."

The volume opens with an elementary sketch of the

structure of the brain and cord, followed by a short

chapter on the reflex functions of the cord, with passing

reference to Pfliiger's view of its sensory functions, and to

Goltz's experiments against that view. Then follows a
chapter on the medulla oblongata as a respiratory and
vaso-motor centre ; and one on the general relations of

the mesencephalon and the cerebellum. After full, yet

brief accounts of 'what is taught respecting the effects of

removing the cerebrum, the mechanism of equilibration,

the muscular sense, the function of the semicircular

canals, vertigo, co-ordination of locomotion, and finally

the mechanism of emotional expression, we are brought to

the main topic of the book—the functions of the cerebrum

Vol. XV.—No, •;6o

and basal ganglia. Let a word, in passing, be also givei

to the excellent chapter in which the psychological aspec
of the cerebrum is treated.

Rich as the work is in facts and suggestions, it is s(

deficient in the indispensable correctives of counterfacti

and arguments, that the reader must be cautioned agains
accepting any position unless elsewhere verified. Parti;

because, from long occupation with his subject. Dr. Ferrie
has become unable to see it in any other light than tha
of his own hypothesis, and therefore doffs aside al

counter-facts and counter-arguments as not really signi

ficant
;
partly, perhaps, because his memory has let slij

what must have entered into his knowledge ; from oni

cause or another there is a disregard of counter- evidence
which, in a second edition, I should seriously urge him t(

rectify. Let me cite examples.

In arguing against the sensory functions of the spina
cord, the experiment which he urges as decisive is Goltz's

well-known experiment on the insensibility of the brain
less frog to pain. I formerly (Nature, vol. ix. p. 8^

pointed out the defect in logic, which concludes from
the fact that under certain conditions a brainless animal
is insensible to pain (equally to be said of animal;
with brains), therefore it is altogether without sensibility

Pain and sensation are so far from being equivalent terms

that not only are the great mass of our sensations withoui

pain, but some cannot even be exaggerated into pain

Dr. Ferrier probably did not read the article in which ]

answered Goltz ; but did he also overlook the article ir

the Journal of Ana:amy for November, 1873, or the same
article in the Sttcdies in the Physiological Laboratory Oj

Cambridge^ Part i, where Prof. Michael Foster showed
by decisive experiments that the facts observed by Goltz

had another interpretation ? Again, is it possible that

Dr. Ferrier has never been made to hesitate in assigning

the optic thalami and corpora striata respectively as the

integration of sensory and motor centres, by the observa-

tions and experiments which show that sensibility some-

times persists after total destruction of the optic thalami,

and that paralysis does not always follow destruction of

the corpora striata ? One such observation would be

decisive against these localisations. But Dr. Ferrier

neither disproves the facts nor suffers them to disturb

his views of the functions of these ganglia. Finally, there

is an experiment by Dr. Burdon Sanderson which, as I

shall presently show, cuts the very ground from under

Dr. Ferrier's feet— yet this he does not even mention.

He probably overlooked its significance ; at any rate he

leaves his readers without the advantage of knowing that

there is such a fact.

That this disregard arises from no unfairness, but

simply from the onesidedness which comes from preoccu-

pation with certain views, is evident in the way he equally

disregards his own counter-evidence. A notable instance

is the first assigning the occipital lobes as centres of or-

ganic sensations on the faith of observed absence of such

sensations when the lobes were removed, and then citing

a case of complete recovery of such sensation five days

afterwards, and instead of recognising this as decisive

against his hypothesis, still persisting in maintaining it.

Thus much on what may be called the " personal equa-

tion." Another and more serious source of the mislead-

ing effects of the book seems to me its following the



n MATURE \Nov. 23, 1876

increasingly popular but thoroughly unphysiological con-

ception of Localisation. Were not the current notions

respecting organ and function very chaotic, and were not

the indispensable artifice of analysis mistaken for more

than an artifice which demanded rectification by synthesis,

we should marvel to witness so many eminent investi-

gators cheering each other on in the wild-goose chase of

a function localised in a cerebral convolution, I will not,

however, dwell on this point here, because it is one which

would require a long discussion. It is only mentioned as

a general caveat, and as leading up to the main question

of cerebral excitation.

In 1870 Hitzig and Fritsch startled the scientific world

by announcing that the universally accredited notion of

the brain not being excitable was an error. The most
eminent experimenters had declared that mechanical,

chemical, and electrical stimuli were utterly powerless to

excite the grey matter ; and many a writer pointed to the

paradox of the chief organ of sensation being insejisible.

We may here note another example of the common con-

fusion of sensibility with pain ; the brain was said to be
" insensible " because no cutting, burning, pricking, or

galvanising of it yielded evidence of pain ; whether other

evidence of sensibility might have been present was not

asked. The utmost the experiments could prove was that

the brain was not excitable by these abnormal means,
though excitable by the very different normal means of

peripheral stimulus. And even this conclusion Hitzig

and Fritsch upset, by demonstrating that there were cer-

tain regions of the cortical substance which were excit-

able by electricity, as proved by the movements following

such excitation ; and the other " non-excitable regions "

they inferred to be also excitable, though in another way,

namely, by the production of sensations {Vorstellungen).

This was an epoch-making discovery. Experimenters

in Germany, Italy, England, Switzerland, France, and
America, quickly verified it, although differing among each

other both as to the particular facts, and their interpreta-

tion. Among these followers the chief place must be

assigned to Dr. Ferrier, both for the extent and the pre-

cision of his results ; accordingly the names of Hitzig and
Ferrier are usually coupled in speaking of the new hypo-

thesis that various motor centres are located in particu-

lar spots of the cerebral cortex.

Although I have called it an epoch-making discovery,

because I believe it will open a new track for the ana-

tomical and physiological interpretation of the nervous

mechanism, which will one day enable us to follow the

whole pathway of stimulation, instead of—as at present

—

leaving us with the vague conception that " somehow

"

the cerebrum determines movements by setting the motor
apparatus in action, I do not think that the hypothesis

of motor centres in the cerebrum is tenable ; nay, more,

I do not think that Hitzig and Ferrier have proved the

grey substance to be excitable. It is one thing to admit
that the brain is excitable, another to admit that the

excitation so effected is effected by calling into activity

the special property of the grey substance. We do not

consider the fauces to be the centre of vomiting, although
tickling the fauces will be followed by retching. We do
not consider the centre of laughter to be located in the
sole of the foot, because tickling the sole causes laughter.

Something more is needed ; and it is preciseli'this ome-

thing more which the Hitzig-Ferrier hypothesis has yet

to find, namely, the anatomical connection of the so-called

centre with the motor apparatus.

Has any proof been adduced that the electrical stimulus

first acts on the cortex, and then—by the stimulation

there produced—on the white substance, which in turn

acts on the motor ganglia ? N^one that withstands criti-

cism. Knowing as we do that if the cortex be removed,

or destroyed, the electrical stimulus nevertheless on reach-

ing the white substance determines the same movements
which had previously been determined when the stimulus

was applied to the cortex, we may fairly ask : What proof

is there that the current does not pass through the cortex

(as through any other conducting medium) without exciting

its activity ? That it does simply pass through the cortex

is probable on two grounds : (i) only the electrical current

causes an excitation ; mechanical and chemical stimuli

have no such effects, because they cannot pass through

the cortex to reach the white substance
; (2) it is a well-

known law that the propagation of neurility, imlike that

of electricity, takes place only at insensible distances : if

the nerve be divided, and the two cut surfaces be brought

into the closest possible contact, there is still no propaga-

tion of the excitation from one surface to the other

;

whereas electricity passes freely across the cut surfaces.

Now here Dr. Burdon Sanderson's decisive experiment,

formerly referred to, comes, as I said, to cut the very

ground from under the Hitzig-Ferrier hypothesis. " If

that part of the surface of the hemisphere which comprises

the active spots is severed from the deeper parts by a

nearly horizontal incision made with a thin-bladed knife,

and the instrument is at once withdrawn without disloca-

tion of the severed part, and the excitation of the active

spots thereupon repeated, the result is the same as when
the surface of the uninjured organ is acted itp07t " {Proceed-

ings of the Royal Society, No. 153). Here the interruption

caused by the incision, while it must have completely pre-

vented the propagation of neural excitation, did not

prevent the propagation of the electrical current. Clearly

therefore the simple passage through the cortex v.'ill

explain all the effects of electrical stimulation. Clearly

therefore some other proof is needed before we can assign

the motor effects to an excitation of the cortex. The
arguments of Dr. Ferrier (pp. 135-6) are all set at nought

by Dr. Sanderson's experiment ; and on the physiological

and histological views now adopted I do not see how Dr.

Sanderson's experiment can be brought into agreement

with the motor centre hypothesis.

Nevertheless, although I say that the preliminary fact

of excitation of the cortex is not proved by Hitzig and
Ferrier, I do not myself doubt that fact, although my
reasons will sound so paradoxical that I must wait for

another article to give them expression.

George Henry Lewes
{To be continued.)

GREEK AND LATIN PHILOLOGY
Baur's Philological Introduciioji to Greek and Latin for

Stude7its. Translated from the German by C. Kegan
Paul and E. D. Stone. (London : King and Co., 1876.)

WITH the publication of Jacob Grimm's " German
Grammar " the comparative study of language

entered upon a new period of existence. Bopp and the
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other great founders of Comparative Philology had been

too busily engaged in laying the foundations of the

science, in determining its main laws and principles, and

in classifying whole groups or families of speech, to

devote themselves to the minute and special investigation

of single languages, and trace therein the application and

action of the laws they had formulated. But a time came
when the work of the pioneer was finished, and when it

was necessary for special scholars to elaborate the details

of the new science and to strengthen or modify its con-

clusions by a patient examination of individual dialects.

The old-fashioned "philology" which had professed to

analyse the forms of a language, as preserved in its litera-

ture, had proceeded upon a wrong method and had

accordingly arrived at wrong results ; its area of com-

parison was too narrow and limited, its procedure was

capricious and at haphazard, and its doctrines were based

rather upon individual taste than upon inductive reason-

ing. When it was discovered, however, that language is

as much subject to the action of invariable laws as the

bodily frame of man, that every sound in the words we

utter is due to conditions which can be accurately gauged

and determined, the "philology" of the last century

underwent a complete change. It stands to the modern

science of language in much the same relation as

alchemy stands to chemistry. The general laws of lan-

guage which had been obtained by a careful and far-

reaching comparison of phenomena, were applied to

explain and illuminate the facts presented by special

languages, and these in their turn served to confirm or

modify the generalisations already made.

Latin and Greek w-ere naturally among the first to

benefit by the new method of treatment. Thanks to the

labours of scholars like Curtius and Corssen, the lan-

guages of ancient Greece and Rom.e have been placed in

their true position, and probed, as it were, to their very

roots. Their grammatical forms have been explained

and simplified, their words have been traced back to an

epoch when they were the common heritage of the Aryan

race, and their phonetic characteristics have been made

to yield fresh testimony to the truth that the place and

nature of every consonant and vowel is the result of the

working of undeviating laws. What, perhaps, is of still

greater importance, is the line that has been drawn

between the literary and the linguistic value of the two

classical tongues. For purely philological purposes they

are of less interest than many a savage jargon, the name

of which is almost unknown, and certainly than those

spoken languages of modern Europe whose life and

growth can be watched like that of the living organism,

and whose phonology can be studied at first hand. The

more or le£S artificial dialect of a literary class stands

outside the ever-moving current of living speech; in pro-

portion as it is impressed with the individualism of par-

ticular writers, it becomes unsuitable for scientific treat-

ment. The greater the literary perfection of a language,

the less is its importance to the mere glottologist. The

value of Latin and Greek, and more especially of Latin,

lies rather in the literature they enshrine than in the

linguistic features they present.

No language, however, can be wholly valueless or un-

interesting to the student of human speech, and Latin

and Greek, from the minuteness with which they have

been studied, and the number and variety of monuments
they have left behind them, have a special claim upon
his attention when revivified and illuminated by scientific

philology. The laws which have been ascertained by the

observation of living utterance have been applied to ex-

plain the letter-changes of the classical tongues, and the

comparison of their grammatical forms with those of the

cognate languages has done much towards throwing light

on the history of Aryan flexion and the vicissitudes through

which it has passed. The innermost structure of the

dead languages of Greece and Rome has been laid bare,

and though there is much which will to the last resist

analysis, the old mystery which enveloped the para-

digms and " rules " of our school grammars has been dis-

pelled for ever. Dr. Baur's attempt to convey the results

of a scientific investigation of Greek and Latin in the

shortest possible form is highly successful, and those

who are unable to read German ought to be grateful for

the translation of the work. The book is essentially a

useful one, and we hope it will be extensively read in our

schools and universities. As the author confines himself

very strictly to the two classical languages, the teacher

need have no fear of the pupil's mind being confused by

a reference to less-known tongues. Indeed the book

suffers from a neglect of Sanskrit, with which Dr. Baur

does not seem to be acquainted. He has compiled the

work, however, with German care and thoroughness,

though, as is inevitable in a work of the kind, exception

might be taken to some of his statements.

Thus no distinction is made between primitive Aryan

kw and k, and the two sounds are accordingly confounded

together in Greek and Latin words. Quies, for instance,

can have no connection with the Greek Kfifiai, Kw/iT], the

English home, the Sanskrit 'si, but must go back to a dif-

ferent root. So again it is very questionable whether the

characteristic r of the Latin passive is really the reflexive

pronoun se. In Old Bulgarian, it is true, we have divlya

sc, divisi se, " I admire myself," "thou admirest thyself,"

and in Lithuanian dyvyju-s " I admire myself ;
" but the

Old Irish characteristic of the passive is also r, and in

Old Irish r cannot be derived from an earlier s.

A. H. Sayce

OUR BOOK SHELF
A Monograph of the Geometrid Moths or Phalanida of

the United States (Tenth Report of the United States

Geological Survey of the Territories). By A. S.

Packard, Jun., M.D. (Washington, 1876.)

This is without question the most valuable contribution

to the study of the Geometrid Moths which has ever

come under our notice. The size of the work, the paper,

and the classification of the introductory chapters are all

that can be desired ; as for the plates they are simply

perfect, no pains having been spared to render them

accurate even in the most minute details.^

After the Introduction, a chapter is devoted to the

History of the Family from the time of Linnaeus, a work
demanding no little research, and which consequently

must claim for the author the gratitude of all succeeding

generations of lepidopterists : the only point in which we
disagree with Dr. Packard is as regards the prominence

which he gives to the '• Tentamen " of Hiibner, the value

' To the eye of an amateur the plates would appear overcrowded, but to

the workbg entomologist this must be one of thcr greatest merits.
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of v/hich document will always be a disputed point with
entomologists, inasmuch as (although twice quoted by
its author in his subsequent works) it is more than doubtful

whether it ever was actually published.

The succeeding chapters are devoted to the differential

characters of the family, to structural details, habits,

development, secondary sexual characters, origin of the
genera and species, and mimicry ; then follow concise
descriptions of the genera and species, with comparative
and other valuable notes, descriptions of preparatory
stages, &c.

It is a subject for congratulation, the importance of
which none but the working lepidopterist can fully appre-
ciate, that Dr. Packard has devoted six of the plates to

the delineation of wing structure ; most of the generic
errors in Mr, Walker's lists must be attributed' to his

entire neglect of the characters offered by neuration
;

attention to this is sometimes the only means by which
species, otherwise wholly similar, can be distinguished.
The structure of the thorax, although of much importance,
can rarely be attended to, as the destruction of the speci-

mens is necessary before it can be detected ; but in the
examination of the wing-veins nothing is needed but a
bottle of benzine, a brush, and a pocket lens, to reveal all

that is required without injury to the insect.

In conclusion we heartily congratulate Dr. Packard on
having produced a work in every respect worthy of him-
self and the Academy of which he is an officer.

A. G. B.

LETTERS TO THE EDITOR
[The Editor does not Jiold Jmtiselfresponsibte for opinions expressed

by his correspondents. Neither can he unda'take to return,

or to correspond with the writers of, rejected manuscripts.

No notice is taken of anonymous communications^^

Prof. Balfour Stewart on Meteorological Research

It occurs to me to make the following remarks with reference

to Prof. Balfour Stewart's proposal in Nature, vol. xiv. p. 388.
I cannot see any objection either to the nomination of the

council which is suggested, or to its constitution, provided each
existing society is duly represented by a member who can, when
circumstances seem to require it, attend and vote at any meeting
of the Council in London. I quite agree with the Professor in

thinking that the time has now come when our country should
resolutely grapple with the data which have accumulated in past
years and with those that are now being obtained. It is only by
a thorough discussion of meteorological data that the importance
of certain principles can be detected, and the necessity for altering

the modes of observing can be demonstrated.
I do not see that the appoiniment ot the proposed council

should interfere prejudicially with the working of the different

societies. While it is the duty of such societies to procure the
facts, it seems to me essential in order to secure uniformity in

instrumental observation, without which all deductions or genera-
lisations from the data may be w^ rse than useless, that a council of
control should be appo nted in order to laydown rules forregulating

all observers. I would not give an arbitrary power to that council

to compel every society to adopt their views, because I have a
great aversion to centralisation in matters of science, for in some
cases the branches may be more in the right than the head ; but
in the event of a society declining to comply with the rules

issued by the council, that society should not receive Government
aid excepting for work that is done in terms of the rules. I take
it for granted, however, that the council would give due weight
to the arguments which were adduced )rom time to time by the
representatives of the different societies. I am further of opinion
that the different bodies should not only be allowed but encou-
raged by Government aid to prosecute independently in their own
way, any special subject which they may choose to take up.

I hold so very strongly the absolute necessity of uniformity in
instruniental observation, ihat I should be disposed to recommend
each society to adopt almost any change in the forms of instru-
ments, in the kind of exposure, in the hours of observation, in
the form of protecting boxes, or in any other matter which might
be recommended by the proposed council, provided such

changes were practicable, and were agreed to once for all by the
other societies in this country, and by foreign nations.

I think it right to add that I am only stating my own indivi-
dual convictions, and do not in any way profess to represent the
opinions of the Council of the Society of which I am the hono-
rary secretary, although I have no reason to suppose that they
would take a different view. THOMAS Stevenson

Edinburgh, November i8

Ocean Currents

In the report published in Nature (vol. xiv., p. 492) of an
address given at the Glasgow meeting of the British Associ ition,

September 11, by Sir C. Wyville Thomson, and revised by the
author, the following passage occurs :

—

"We have come to the conclusion that this great mass of
water is moving from the Southern Sea, and there seems to me
to be very little doubt—although this matter will be required to
be gone into carefully—that the reason why this water is moving
from the Southern Sea in a body in this way, is that there is a
greater amount of evaporation in the North Atlantic and over
the northern hemisphere generally, than there is of precipitation,
whereas it seems almost obvious that in the southern hemisphere
in the huge band of barometric low pressure round the south
pole, the precipitation is in excess of the evaporation."
Now I quite feel that I am guilty of very great presumption

in challenging in any way the theories of so great an authority
as Sir C. W. Thomson, and my only excuse for the remarks I
am about to make is that there are some points that I and many
other seamen would like to have cleared up before we entertain
such an hypothesis.

1. Have the investigations of the Challenger sufficiently proved
that there is no compensating or return current from the North
Atlantic to the South Atlantic Ocean? Especially, is it quite
certain that a stream of water from the Arctic regions does not
set southerly along the West Coast of Africa, i.e., south of the
equator ?

2. Allowing that the precipitation in the Antarctic regions is

greatly in excess of that in the Arctic regions, is the precipita-
tion in the north torrid and north temperate zones less than the
precipitation in the south torrid and south temperate zones ?

3. Looking to the much larger distribution of land in the
northern hemisphere, is it likely that the evapoiation there is in
excess of the evaporation in the southern hemisphere ?

4. P^ven supposing the evaporation in the northern hemi-
sphere to be in excess of that in the southern hemisphere, can
it be shown that this vapour is carried to the Antarctic regions
for condensation, or can the excess of precipitation in the Ant-
arctic regions be accounted for in a more probable manner ?

In answer to the first question I can only say that I am not
able to gather from the reports of the ocean soundings and tem-
peratures ot H.M.S. Challenger, published by the Admiralty,^
that it has been at all proved that there is no compensating
stream of Arctic or other water.

In answer to the second question, I have never heard it dis-

puted, and my experience as a seaman leads me to doubt the
possibility of reasonably disputing, that the rainfall in the north
temperate and north torrid zones is not only not less, but that it

is far in excess of the rainfall in the south torrid and south tem-
perate zones. Maury (and no matter to what extent we may
differ from his theories, we must give due weight to his data)
says that the total amount of rain in the north temperate zone is

half as much ajjain as in the south temperate zone.
With reference to the third question, whether the evaporatioE

in the northern hemisphere is in excess of that in the southerij
hemisphere, I think the onus of proof rests with those whd
start the theory, but in my present state of ignorance on tha
subject I must confess that it is to my mind quiie inconceivable
There are, with few exceptions, no large rivers in the souther
hemisthere, and surely the discharge into the sea of the larg^
rivers in the northern hemisphere must be regarded as the return
to the ocean of the excess ot precipitation over evaporation in the
regions which they drain.

There remains the fourth question, and before trying to answer
this I should like briefly to state what I think is the general of;
accepted belief up to the present time with reference to atmo-^
spheric currents or circulation. The trade winds are supposedj
to be currents from the poles which, starting from the PoL

I Plate VI. Report No. 7 would appear to indicate that Arctic water doesj
cross the equator.
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regions as upper currents, descend to the surface of the globe on
the tquatorial side of 30° of lat. in both hemispheres, they then

travel onwards towards the belt of equatorial calms, when they

meet and ascend into the upper regions of the atmosphere,
whence they travel back towards the poles as upper currents,

until they arrive at the calm belts of Cancer and of Capricorn,

on the polar sides of which they once more descend to the sur-

face, and are then known as the westerly winds of the temperate
zones. Owing to the rotatory motion of the earth, it is im-

possible for these westerly winds to blow direct towards the

poles, but it is clear that if you surround the Polar regions with
a belt of westerly winds, that no matter what the direction of the

•wind may be in the Polar regions, it must, if a surface wind, be'

supplied by this zone ; and that the winds experienced in the

Polar regions are winds travelling on the surface, and are drawn
from this belt of warm winds, is, I think, proved by the fol-

lowing extract from an account of the wintering of the Hecla,

Capt. (Sir Edward) Parry, at Melville Island, in the year

1819-20 :

—

" A gale of wind, from whatever quarter it might blow, was
almost invariably found to raise the thermometer several degrees,

even when it came from the north, as much as 14°. An east,

south-east, or east-south-east wind causes the thermometer to

rise 40°."

From this extract it is evident, as might be supposed, that any
current of air from this zone or belt of warm westerly winds
raised the thermometer considerably, but that the wind that pro-

ceeded the more directly from the ocean and had the least land

to traverse was the warmest.
Maury, without attempting to prove his case, and indeed throw-

ing the onus of proof on those who ventured to disagree with him,
considers that the south-east trade winds of the southern hemi-
sphere become the south-west winds of the north temperate zone,

and vice versd ; that the north-east trades of the northern hemi-
sphere become the north-west winds of the south temperate
zone. I do not say that this is not the case, but if you admit
that the north-east and south-east trade winds meet in the belt of

equatorial calms and there ascend, it appears to be more reason-

able to suppose that their currents intermingle and that their

naixed volume is then drawn off north and south as required to

restore the equilibrium of the atmosphere. And there is a very

strong argument against Maury's hypothesis, viz., that as the

south-east trades of the southern hemisphere are stronger and
extend over a greater surface than the north-east trades of the

northern hemisphere, and as also the north-west winds of the

southern hemisphere are stronger and more continuous than

the south-west winds of the northern hemisphere, it is illogical

to suppose that the stronger polar current, i.e., the south-east

trade, feeds the weaker equatorial current, i.e., the south-west

winds of the north temperate zone ; it v^ould be more reasonable

to suppose the reverse to be the case.

This entire theory of atmospheric currents is antagonistic to

the presumption that a larger body of vapour is carried from the

northern to the southern hemisphere.

Owing to the scarcity of land, and especially of very high land
in the south temperate zone, not only is the precipitation less,

but the vapour-carrying winds, i.e., the westerly winds, are far

more constant in their direction and force than are the westerly

winds of the northern hemisphere. (The proportion of westerly

winds to any others in the tempera'.e zone in the North Atlantic

is two to one, while throughout the south temperate zone they
are so constant as to have been christened by Maury the north-

west trades.

)

If you once admit that these westerly winds are equatorial cur-

rents flowing towards the poles (a fact susceptible of undoubted
proof), it is easy enough to account for the low barometer in
:he Antarctic regions, as also the larger amount of precipi-

ion there as compared with the precipitation in the Arctic

1. Because the westerly winds being much stronger and more
I )iitinuous in the southern than in the northern hemisphere, the
cension of the air in the South Polar regions must be greater
an in the North Polar regions.

2. Because, owing to the westerly winds of the south tera-

rate zone parting with less of their moisture (as previously
xounted for) than the corresponding winds of the north tem-
Tate zone, and also to their being stronger and more con-
nuous, it is evident that when they meet with Antarctic cold

and their vapour is condensed, the precipitation must be
qreater, which also involves the giving out of a much larger

amount of lament heat and the consequent greater expansion and
ascension of the atmosphere in the South Polar rejjions.

It is, I believe, universally acknowledged that all winds must
blow from a high to a low barometer, i.e., from a zone of high
pressure to a zone of low pressure (not directly, but in a direc-

tion modified by the earth's rotatory motion). I may therefore

fairly argue that the zones of low pressure at both the equator
and the poles proceed from the same causes, i.e., from precipita-

tion, and from the ascension of the atmosphere, and that the
lower barometer in the South Polar regions fairly accounts for

the greater strength and continuity of the westerly winds of the
south temperate zone, and that without these constant inequali-

ties of pressure we should have neither trades nor westerly
winds.

I have purposely from want of space avoided speaking other-
wise than generally of the effect of the land on atmospheric
currents, nor is it directly pertinent to my present argument.
The hypothesis of atmospheric circulation which I have very

briefly sketched is in many of its features susceptible of absolute

proof, more especially in the following points, viz. —
1. That the trade-winds descend to the surface of the ocean

on the equatorial sides of the calms of Cancer and of Capri-
corn.

2. That the trade-winds ascend in the belt of equatorial

calms.

3. That currents flow from the equator in the upper regions of

the atmosphere in an opposite direction to that of the trade-winds

on the surface of the ocean.

4. That these upper currents, flowing from the equator,

descend again to the surface of the ocean on the polar sides of

the calms of Cancer and of Capricorn.

5. That these equatorial currents, subsequent to their descent

on the polar sides of the calms of Cancer and of Capricorn, are

known as the westerly winds of the temperate zones.

And with reference to my supposition that these westerly

winds ascend in the Polar regions, one strong evidence in favour

of this is, that if, as I say, the ascension of the atmosphere is

greater in the South Polar than in the North Polar regions,

the counter or return current towards the equator must also be
greater, which is the fact.

The onus lies on the promoters of the new hypothesis either

to reconcile their views with the existing theory of atmospheric
circulation or to supply us with a better theory, and one which
shall agree equally well with well-established facts.

October 27 Digby MURRAY

Deiiniteness and Accuracy

In my lecture on Force (antS, Sept. 21), I take' for granted
that the scientific use of the word is that with which all are
familiar in the expression ^^ the parallelogram, of/orces." Hence
Newton's term for force is vis impr/ssa (Thomson and Tait's

Nat, Phil, § 217) ; though, where there is no room for ifiistake,

he often employs the single word vis.

One of the main objects of my lecture was to protest against

the absurd custom of translating the word vis in every case by
the scientific v/orA/orce. It is not easy to get an unobjectionable

single word for the purpose, for most of the available words have
already a semi-scientiho sense attached to them. The word
power is very flexible in i's meaninjj^, and would have been suit-

able had it not been already seized by the eui^ineers. Thus
(Thomson and Tait, § 216) vis insita is rendered innate poiuer.

And, giving the word as wide an application as Newton gives to

vis, we might render vis viva as active power, which is not far

from actual or kinetic energy. But this is merely a suggestion.

In Pogqeniorffs Annalen (No. 7 of this year) Prof. Zollner

translates the scientific term, " the perpetual motion," by " die be-

harrliche Bewegung," and thus, to his own satisfaction at least,

proves me to be ignorant alike of the proper meaning of the

\j%\\n perpctuum mobile ^Mdi of the first law of motion !

In another journal I have lately been held up to scorn,

not in the main for any real or imputed fault of mine, but because

my would-be critic (Mr. R. A. Proctor) happens not to know
the scientific meaning of ^^ absolute" measure !

!

I could give many more telling instances, great and small, but

I have given enough to show how needful was my contention for

definiteness and accuracy. P. G. Tait

College, Edinburgh, November 11
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On the Internal Fluidity of the Earth

The question of the solidification of the crust of the earth

from the fluid interior nucleus, as referred to by Mr. Mathieu

Williams, in Nature, vol. xv. p. 5, is one which has been long

since fully discussed in my papers in the Philosophical Transac-

tions, the Atlatitis, vol. i. , and in a paper of which an abstract

appears in the Report of the British Association for 1856. As
far as I am aware, no person has controverted my conclusions as

to the process of solidification of the earth. The results are, in

the mam, somewhat similar to those so admirably illustrated and
enforced by Mr. Robert Mallet, and also such as Mr. Williams

upholds in this journal.

In articles 6 and 7 of my "Researches in Terrestrial Physic?,"

Part I, this subject is discussed as a problem of fluid equi-

librium, and the conclusion is there deduced that the fluid

interior mass of the earth must consist of spheroidal strata of

equal density, the density of each stratum increasing from the

surface to the centre of the nucleus. The mode in which this

arrangement of the fluid matter would favour the formation of a

solid crust is pointed out. In Part 2 Section III., the probable
law of density of these fluid strata is discussed. In Section IV.

the shape of these strata is investigated, and also that of the

inner surface of the shell or crust. It is shown independently of

the law of density that the least ellipticity of this inner surface

of the crust cannot be less than the ellipticity of its outer surface.

A similar result was soon afterwards enunciated by Plana in a
paper in the Aitronomische Nachrichten. In the same section

the theory of a solid nucleus in the earth originally proposed by
Poisson, is examined and shown to be incompatible with physical

laws.

Owing to the pointed manner in which Sir William Thorason
invited discussion in a previous number of Nature, I ventured
to controvert his views as to the rigidity of the earth in a paper
inserted at p. 288, vol. v. of this journal. Never at any time
have I had even a doubt as to the untenable character of Sir

William Thomson's views regarding ihe solidity of the earth.

In again reiterating this opinion in Nature, vol. ix. p. 103,
a reference to my paper was given, in which vol. vii. p. 285, is

misprinted for vol. v. p. 288.

In his address at Glasgow Sir William Thomson, while main-
taining his opinion as to the eartli's solidity, appears to have
seen the weakness of some of his former arguments by calling on
his hearers (Natuiie, vol. xiv. p. 428) to erase whdle para-

graphs of his paper on the Rigidity of the Earth, in the Philo-
sophical Transactions. At the same passage of his address he
refers to a hint from Prof. Newcomb, that viscosity might suffice

to render precession and nutation, the same as if the earth were
rigid. "This," he says, "I would not for a moment adnnit, any
more than when it was ji?rj/ put forward by Delaunay." The
Comptes Rendus of the Academy of Sciences of Paris for March 6,

1871, contains a paper in which my priority on this pomt is

clearly established. In Nature, vol. iii. p. 420, the following
statement occurs :

—"Paris Academy of Sciences, March 13.

—

M. Delaunay read a declaration stating that he acknowledged
that Mr. Hennessy had used the same arguments as himself
against Mr. Hopkins' theory relative to the fluidity of the interior

parts of the earth."

I am willing to believe that Sir William Thomson had neither
seen the Comptcs Jiendus nor the paragraph in Nature just

quoted, but it is to be regretted that a presidential address
should contain an erroneous statement on a point of recent scien-

tific history, especially when the error could be avoided by a
glance at the most widely knov/n scientific publications.

All through the portion of his address which refers to the
earth's structure Sir William Thomson assumes that the views of
Mr. Ilopkirs are established and admitted. A reference to some
of the past volumes of this journal alone shows the inadmissi-
bility of such an assumption. At pp. 45 and 182 of vol. iv. and
elsewhere Mr. Hopkins' views are distinctly controverted on
mechanical, physical, and geological grounds.

It appears that in the discussion on my p.^per in the Academy
of Sciences of Paris, in which s-ome of the most eminent mathe-
maticians and geologists of France took part, not one of them
adopted Mr. Hopkins' " Discovery of the earth's sohdity." As
far as I am aware, this "discovery" is not adopted anywhere on
the continent of Europe. I have studied with as much care and
attention as I could give to them, the mathematical and physical
researches of Mr. Hopkins and Sir William Thomson relative to
this subject, and for reasons already partly unfolded in this
journal at vol. v. p. 288 and vol. iv. p. 182, I continue to firmly

adhere to the almost diametrically opposite conclusions long

since enunciated in the publications referred to at the outset of

this communication. Henry Hknnessv
Royal College of Science, Dublin

The Age of the Rocks of Charnwood Forest

I see that in Mr. Woodward's "Geology of England and
Wales," recently published, the rocks of Charnwood Forest, in

Leicestershire, ai^(with some hesitation) referred to the"Laur-
entian " series. Prof. Ansted and Dr. HoU being quoted as

authorities. The reviewer in the recent number of the Saturday

Review adopts the same opinion ; at the same time it is proper to

add that Mr. Woodward states in another place (p. 31) that the

Charnwood Forest rocks "may be of Cambrian age," so that the

reader is left to take his choice.

For my part I confess to being at a loss to understand on what
grounds these old rocks can be referred to any other than the

Cambrian period. The evidence in any case is small, but what
there is points to this conclusion.

In the first place it ought to be remembered that the age of

these rocks was first indicated by Prof. Sedgwick, whose opinion

on such a question should not be disregarded unless on very sub-

stantial grounds. Sedgwick's opinion of their age was founded

almost entirely on lithological grounds, and no one was better

qualified to recognise the representatives of the Welsh Cam-
brians, though rising up isolated amongst much newer formations

in the heart of England. Prof. Jukes, in his description of the

geology of Charnwood Forest, appended to Porter's " History,"

adopted the same view, in which the officers of the Geological Sur-

vey, including the present Director-General, who mr^de a personal

examination of the forest rocks, c mcurred (see "Geology of the

Leicestershire Coal Field," Mem. Geol. Survey, i860). I am
not aware that they have changed their views owing to what
has been since written on the subject.

As regards the determination of the age of these rocks, if it is

impossible to prove them to be of Cambrian age, there are very

good grounds for conclyding they are not of " Laurentian " agf,

assuming that term to refer to the fundamenial gneiss of the north-

west Highlands and Isles of Scotland. These rocks consist,

according to the description of Murchison, of coarsely crystalline

gneiss, full of granite veins. They are everywhere intensely meta-

morphosed. Now, this is far from being the case with the

Charnwood Forest rocks. Generally they are no more meta-

m.orphosed than are the Cambrian beds of the Longmynd, or

of Llanberis. True "gneiss" is very exceptional, and meta-

morphic action is quite local, and is chiefly confined to one
district. Any argument, therefore, drawn from lithological re-

semblance to the rocks of the typical district entirely iails ; and
I cannot admit that the occurrence of rocks (sjenite, &c. ) resem-

bling those of the Malvern Hills, is of any force in this question,

as it is very far from having been proved that the Malvern Rocks
are of Lanrentian age.

As regards evidence founded on organic remains, it is of the

most meagre kind, but whatever the obscure markings on the

slates of charnwood may really be, they are certainly not those

of eozoon. From whatever side, therefore, the question is viewed,

there appears to be no good ground tor departing from the view
regarding the age of these rocks originally adopted by Sedgwick.

Edward Hull

Geological Survey Office, Dublin, November 3

Mind and Matter

Mr. Spalding in his critique on Maudsley's " Physiology of

Mind" (Nature, vol. xiv. p. 541), while admitting that "the
dependence of consciousness on nervous organisation, seemed,"
by the science of nerve physiolojjy, "to be fairly established,'"

stated that the difficulty of conceiving how consciousness stood

related to the material organism, was a difficulty which had not

yet been overcome.
Might not this problem be solved somewhat thus :—It is as

easy to predicate subjectivity (or susceptibility to consciousness)

of one entity called matter, as of another entity called soul or

spirit. It is no more difficult to conceive of matter being sub-

jective than of spirit being subjective.

Again, energy accompanies matter in all its forms, and yet
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how it is related to the entity called matter, is no less mysterious

than how subjectivity may be a pioperty of matter. Energy

moreover may be divided, Why may not subjectivity? Energy

exists in isolated as well as in grouped and combined forms.

Why may it not be so with subjectivity ? Energy exists in a

potential form when opposing forces neutralise each other—that

condition of matter we call rest. May not subjectivity exist in a

potential form when opposite kinds of subjective states tend to

establish themselves in the same material mass—so constituting

that condition of matter which we call unconsciousness ? Energy

is only kinetic or active, that is, only shows itself in the form

best realised by us when one force has of all the others the

ascendency, or is the expression of their united tendencies. May
it not be so of subjectivity that it only develops into its active

md best recognised form when one kind of subjective state has

the ascendency, or is the expr-'sion of the united subjective

states? Thu=, as energy potential is rest, so subjectivity potential

is unconsciousness. As kinetic energy is motion, so active sub-

jectivity is consciousness.

In this way while all matter is subjective or susceptible of

consciousness, this subjectivity seems to exist in the potential

form only in all but organisms possessed of a nervous system.

In the active nerve fibre the subjectivity of matter appears alone

to be active or conscious, while the complex organisation of the

nervous systems of the hightrr animals alone permits of matter

rising to the powers of mind by harmoniously combining many
subjective states so as to build them up into perception, under-

standing, memory, imagination, reason, invention, and judg-

ment. Wm. S. Duncan
Stafford, November 9

Meteor

I OBSERVED from a high point overlooking the Weald, on the

night of November 6, about the time Mr. Nostro mentions, a

large meteor fall from a point a little below the zenith in the

northern sky. It burst twice, emitting bluish sparks in doing

so, once shortly before it disappeared, and the second time on
its disappeiring. Could it have been the same meteor seen

from different positions ?

I could not l3e positive to a point or two as to its exact mag-
netic bearing, but I do not think I am far wrong in saying it

fell almost due north from where I observed it,

Cecil H. Sp. Perceval
Pulborough, November 18

\THE PRESENT STATE OF MATHEMATICAL
SCIENCE

AT the meeting of the Mathematical Society on
November 9, Prof. H. J. S. Smith gave an ad-

dress on this subject, in which he excluded all reference

jto applied mathematics. "I shall regard it," he said, "as
a fortunate circumstance if my successor when he, in his

turn, is looking round for a subject for his own presidential

address, should be attracted by a domain on which I must
myself decline to enter, but of which he, better perhaps than
anyone among us, is fitted to give us a clear and compre-
hensive view." He professed to ofTer only fragmentary
remarks, " hoping that even such fragmentary remarks
may not be without their use if they serve to remind us
of the vastness of our science, and yet of its unity ; of its

unceasing development, rapid at the present time, pro-
mising to be still more rapid in the immediate future, and
yet deriving strength and vitality from roots which strike

far back into the past, so that the organic continuity of
its gigantic growth has been preserved throughout. In
every science there is a time and place for general con-
templations, as well as time for minute investigations.
And it is a rule of sound philosophy that neither of these
shall be neglected in its proper season (' itaque alter-

nandse sunt istae contemplationes,' says Lord Bacon, * et

vicissim sumendae ut intellectus reddatur simul penetrans
et capax ')."

Touching upon a charge brought against the Proceed-
ings of the Society that its memoirs " have shown and

still continue to show a certain partiality in favour of one
or two great branches of mathematical science to the com-
parative neglect and possible disparagement of others," it

might be rejoined " with great plausibility that ours is not

a blamable partiality but a well-grounded preference.

So great (we might contend) have been the triumphs
achieved in recent times by that combination of the

newer algebra with the direct contemplation of space
which constitutes the modern geometry—so large has
been the portion of these triumphs, which is due to the

genius of a few great English mathematicians—so vast

and so inviting has been the field thus thrown open to

research, that we do well to press along towards a coimtry
which has, we might say, been 'prospected' for us, and
in which we know beforehand we cannot fail to find

something that will repay our trouble, rather than adven-
ture ourselves into regions where, soon after the first step,

we should have no beaten tracks to guide us to the lucky

spots, and in which (at the best) the daily earnings of the

treasure-seeker are but small, and do not always make a
great show, even after long years of work. Such regions,

however, there are in the realm of pure mathematics, and it

cannot be for the interest of science that they should be
altogether neglected by the rising generation of English
mathematicians. I propose, therefore, in the first in-

stance, to direct your attention to some few of these com-
paratively neglected spots."

The foremost place is assigned, by Prof. Smith, to the

Theory of Numbers. " Of all branches of mathematical
knowledge this is the most remote from all practical

application, and yet, perhaps more than any other, it has
kindled an extraordinary enthusiasm in the minds of the

greatest mathematicians. We have the examples of

Fermat, of Euler, of Lagrange, Legendre, of Gauss,
Cauchy, Jacobi, Lejeune Dirichlet, Eisenstein, without

mentiorang the names of others who have passed away,
and of some who are still living. But, somehow, the

practical genius of the English mathematician has in

general given a different direction to his pursuits ; and it

would sometimes seem as if we measured the importance
of the subject by what we find of it in our best treatises

of algebra, or as if we accepted the denunciations of

Auguste Comte, and regarded the votaries of the higher

arithmetic as reprobate of positive science, as moving in

a vicious circle of metaphysical ideas, and as guilty of a
great crime against humanity in the pursuit of knowledge
beyond the limits of the useful. ... I would rather ask

you to listen to what is recorded of the great master of

this branch of science."

Gauss (we are told by his biographer) held mathe-
matics to be the queen of the sciences, and arithmetic to

be the queen of mathematics—" She sometimes con-

descends to render services to astronomy and other

natural sciences (so spoke the great astronomer and
physicist) ; but under all circumstances the first place is

her due." A citation was also made from Jacobi's Life of

Gopel :
" Many of those who have natural vocation for

pure mathematical contemplation find themselves in the

first instance attracted by the higher parts of the theory

of numbers."
Three great departments of arithmetic were instanced :

The arithmetical theory of homogeneous forms (or quan-

tics)
—" It is a memorable fact that some of the greatest

conceptions of modern algebra had their origin in con-

nection with arithmetic, and not with geometry or even

with the theory of equations." In the " Disquisitiones

Arithmeticae " are given for the first time the charac-

teristic properties of an invariant and a contravariant (for

ternary quadratic forms). " But the progress of modern
algebra and of modern geometry has far outstripped the

progress of arithmetic ; and one great problem which
arithmeticians have now before them is to endeavour to

turn to account for their own science the great results

which have been obtained in the sister sciences. How
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difficult this problem may prove is, perhaps, best attested

by the little advance that has been made towards its so-

lution." As an example, the researches of Cayley,

Bachmann, and Hermite on the algebraical problem of

the automorphies of a quadratic form, containing any
number of indeterminates, were alluded to. Omitting

many other points which were brought out, we can only

mention the second department of arithmetic, the theory

of congruences. In connection with this division, Prof.

Smith also dwelt in detail upon the subject of complex
numbers. "The last part of arithmetical theory to

which I would wish to direct the attention of some
of the younger mathematicians of this country is the

determination of the mean values, or the asymptotic
values of arithmetical functions. This is a field of

inquiry which presents enormous difficulties of its own
;

it is certainly one in which the investigator will not

find himself incommoded or crowded out by the number
of his fellow-workers. ' Nemo est fere mathematicorum,'
said Euler, in the last century ;

' qui non magnam
tempcris partem inutiliter consumpserit in investigatione

numerorum primorum ;' but I do not think that (as a
rule) the mathematicians of the present day have any
reason to reproach themselves on this score." The
speaker then pointed out what had been done in this

direction since the days of Euler. " I do not know that

the great achievements of such men as Tchebychef and
Riemann can fairly be cited to encourage other and less

highly gifted inquirers, but at least they may serve to

show two things— first, that nature has fixed no im-
penetrable barrier to the further advancement of mathe-
matical science in this direction ; and secondly, that the
boundary of our present knowledge lies so near us that at

any rate the inquirer has no very long journey to take
before he finds himself in the unknown land. It is this

peculiarity, perhaps, which gives such perpetual freshness
to the higher arithmetic. It is one of the oldest branches
—perhaps the very oldest branch—of human knowled.<;e,

but yet iis tritest truths lie close to some of its most
abstruse secrets. I do not know that any more striking

example of this could be furnished than by the theorem
of M. Tchebychef. To understand his demonstration
requires only such algebra and arithmetic as are at the
command of many a schoolboy ; and the method itself

might have been invented by a schoolboy with the genius
of Pascal or of M. Tchebychef."

Passing on to other branches of analysis, Jacobi's me-
thod of approximation (" a natural extension of the
theory of continued fractions "), Lejeune Dirichlet's

researches on complex units and his great generalisation
of the theory of the Pellian equation, Liouville's treat-

ment of irrational quantities, Lambert's proofs that neither
TT nor TT^ nor e are rational with M. Hermite's extensions,
who, though he has proved that e is a transcendental
irrational, declines entering on a similar investigation for

the number ir, but leaves this to others, adding, " Nul ne
sera plus heureux que moi de leur succ^s, mai?, croyez
m'en, il ne laissera pas que de leur en couter quelques
efforts "—all came in for a notice.

Another class of questions mentioned were those
which relate to the transcendental or algebraic cha-
racter of developments in the form of infinite series,

products, or continued fractions. The theorem of Eisen-
stein and M. Hermite's recent investigation of it, lately
communicated to the Society, "are amply sufficient to
awaken the expectation of great future discoveries in this
almost unexplored field of inquiry."
Amongst important objects for mathematicians to set

before them were named the advancement of the integral
calculus (' confessedly all important in the applications of
mathematics to physics "). In this connection the theory
of differential equations and of singular solutions came in
for a detailed notice, as al^o did the subject of elliptic
functions.

Towards the close of the address, Prof. Smith said

:

" I am convinced that nothing so hinders the progress of

mathematical science in England as the want of advanced
treatises on mathematical subjects. We yield the palm
to no European nation for the number and excellence of

our text-books of the second grade ; I mean of such

text-books as are intended to guide the student as far as

the requirements of our University examinations in

honours are concerned. But we want works suitable for

the requirements of the student when his examinations

are over—works which will carry him to the frontiers of

knowledge in certain directions, which will direct him to

the problems which he ought to select as the objects of

his own researches, and which will free his mind from the

narrow views which he is apt to contract while getting up
work with a view to passing an examination, or, a little

later in his life, in preparing others for examination. Can
we doubt that much of the preference for geometrical and
algebraical speculation which we notice among our

younger mathematicians is due to the admirable works
of Dr. Salmon ; and can we also doubt that if other parts

of mathematical science had been equally fortunate in

finding an expositor, we should observe a wider interest

in, and a juster appreciation of, the progress which has

been achieved ?

There are, of course, other works besides those of Prof.

Cayley and Dr. Salmon to which I might refer ; there is,

for example, the work of Boole, on Differential Equa-
tions ; and there are the great historical treatises of Mr.
Todhunter so suggestive of research, and so full of its

spirit ; we have also a recent work by the same author

on the functions of Laplace, Lamd. and Bessel. But the

field is not nearly covered . . . There are at least three

treatises which we sadly need, one on definite integrals,

one on the theory of functions in the sense in which that

phrase is understood by the school of Cauchy and of

Riemann, and one (though he should be a bold man
who would undertake the task) on the hyperelliptic and
Abelian integrals.

Geometry, and some other subjects, were hardly more
than mentioned.

" Varum haec ipse equidem spatiis exclusus iniquis

Prastereo, atque aliis post memoranda relinquo."

" In these days, when so much is said of original re-

search, and of the advancement of scientific knowledge, I

feel that it is the business of our Society to see that, so far

as our own country is concerned, mathematical science

should still be in the vanguard of progress. I should not
wish to use words which may seem to reach too far, but I

often find the conviction forced upon me that the increase

of mathematical knowledge is a necessary condition for

the advancement of science, and, if so, a no less necessary
condition for the improvement of mankind. I should
tremble for the intellectual strength of any nation of men
whose education was not based on a solid foundation of

mathematical learning, and whose scientific conceptions,
or in other words, whose notions of the world and of the
things in it, were not braced and girt together with a
strong framework of mathematical reasoning. It is

something to know what proof is. and what it is not; and
where can this be better learned than in a bcic nee which
has never had to take one footstep backward, and which
is the same at all times and in all places. ... I shad be
more than satisfied if anything that may have fallen from
me may induce any one of us to thmk more highly than
he has hitherto done of the first and greatest of the

sciences, and more hopefully of the part which he himself

'

may bear in its advancement."
The address, delivered in the author's effective style,

was frequently applauded by an appreciative group of

members. On the proposal of Prof. Cayley it was re-

solved (with the author's consent) that the address should
be printed in the Proceedings.
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THE AUSTRIAN ARCTIC EXPEDITION"-

IN addition to the points referred to in our article of

last week, there are several others touched on in Lieut.

Payer's work, which, in view of some of the results of

our own expedition, it may not be unprofitable to dwell

upon. Indeed a comparison between the observations

and deductions of so keen and accomplished an observer

as Payer and those of Capt. Nares's party, when these

have been fully published, might, we think, lead to a dis-

tinct advance of our knowledge of the Arctic basin. And
here we may be allowed to say that when so experienced

and cautious an Arctic explorer as Payer expresses a

decided conviction, as we understand he has done, that

Capt. Nares acted in the only way possible under the cir-

cumstances, and no expedition could have been better

conducted, surely it is a strong proof that our expedition

was essentially successful.

The translator in his Preliminary Notice refers to the ice-

experiences of the Austrian expedition as compared with

those of the English expedition, and finds in many points a

striking similarity between them. We have already referred

to the tedious journey of the Tes^etthojff party over the piled-

up ice after they abandoned the ship, when they were able

to make only nine miles in two months, suggesting in-

evitably the now well-known and ever-memorable experi-

ences of Capt. Markham and his party. To all appearance

this retreat of the Austrians was over a part of the same
field which held the Tegetthoff'va. its grip, and which those

on board saw in the very process of changing from a level

floe to mountains of "ice, as Payer calls them. It seems

to be inferred by som^ that the ice of such enormous
thickness met with by Markham was the result of the

freezing of layer on layer through a long succession of

years, since the last glacial epoch as it has been put

—

only of course a violent figure of speech. This notion

we believe to be open to question.
" The thickness which ice acquires in the course of a

winter," Payer says, in his instructive chapter on " The
Frozen Ocean," "when its formation is not disturbed, is

about eight feet. In the Gulf of Boothia, Sir John Ross

found the greatest thickness about the end of May ; it

was then 10 feet on the sea and 11 feet on the lakes.

In his winter harbour in Melville Island Parry met with

ice 7 or 7^ feet thick ; and Wrangel gives the thickness

of a floe on the Siberian coast, which had been formed

in the course of a winter, at 9^ feet. According to the

observations of Hayes the ice measured 9 feet 2 inches in

thickness in Port Foulke. He estimates it, however, by

implication, far higher in Smith's Sound :
' I have never

seen,' he says, 'an ice-table formed by direct freezing

which exceeded the depth of eighteen feet.' The rate at

which ice is formed decreases as the thickness of the floe

increases, and it cea?es to be formed as soon as the floe

becomes a non-conductor of the temperature of the air by
ithe increase of its mass, or when the driving of the ice-

tables one over the other, or the enormous and constantly

accumulating covering of snow places limits to the pene-

tration of the cold. While therefore the thickness which
ice in free formation attains is comparatively small, fields

of ice from 30 to 40 feet high are met with in the Arctic

Seas ; but these are the result of the forcing of ice-tables

one over the other by pressure, and are cesignatcd by
the name of 'old ice,' which differs ' from young ice by its

greater density, and has a still greater affinity with the

ice of the glacier when it exhibits coloured veins."

It seems evident, then, that the palaeocrystic ice, like

the ice in which the Tegetthojff^ was beset, is not the result

of direct freezing of layer on layer, but to a great extent

the result of pressure, by which a wide field may be
broken up, and the pieces so piled over each other as to

I " New Lands within the Arctic Circle. Narrative of the Discoveries of

the Austrian Ship Tegetthoff in the Years 1872-1874." By Julius Payer, one
of the Commanders of the Expedition. Maps and numerous Illustrations.

Two roU. (London : Macmillan and Co., 1876L) Continued from p. 65.

form impassable mountains and valleys. How this is

accomplished may be learned from the impressive descrip-

tion of Lieut. Payer :

—

"A dreadful day was the 13th of October—a Sunday ;

it was decisive of the fate of the expedition. ... In the

morning of that day, as we sat at breakfist, our floe burst

across immediately under the ship. Rushing on deck,

we discovered that we were surrounded and squeezed by
the ice ; the after part of the ship was already nipped and
pressed, and the rudder, which was the first to encounter
its assault, shook and groaned ; but as its great weight

did not admit of its being shipped, we were content to

lash it firmly. We next sprang on the ice, the tossing

tremulous motion of which literally filled the air with

noises as of shrieks and howls, and we quickly got on
board all the materials which were lying on the floe, and
bound the fissures of the ice hastily together by ice-

anchors and cables, fiUir g them up with snow, in the

hope that frost would complete our work, though we felt

that a single heave might shatter our labours. But, just

as in the risings of a people, the wave of revolt spreads

on every side, so now the ice uprose against us. Moun-
tains threateningly reared themselves from out the level

fields of ice and the low groan which issued from its

depths grew into a deep rumbling sound, and at last rose

into a furious howl as of myriads of voices. Noise and

confusion reigned supreme, and step by step destruction

drew nigh in the crashing together of the fields of ice.

Our floe was now crushed, and its blocks piled up into

mountains, drove hither and thither. Here they towered

fathoms high above the ship, and forced the protecting

timbers of m.assive oak, as if in mockery of their purpose,

against the hull of the vessel ; there masses of ice fell

down as into an abyss under the ship, to be engulfed in

the rushing waters, so that the quantity of ice beneath

the ship was continually increased, and at last it began

to raise her quite above the level of the sea."

It can easily be imagined that were ice which had been

subjected to such a process to get jammed permanently

into any position, it would become a formidable barrier to

all passage over or beyond it. But the question arises

—

Does such mountainous ice never break up ? Are these

areas in the Arctic basin eternally covered with such ice,

or is there a perpetual movement going on all over the

Polar region ? That the pateocrystic ice is not a fixture

in the position in which our expedition found it we
endeavoured to show in a previous article ; if the

observations of Hall and his party are to be trusted,

and we believe they are perfectly reliable, the southern

latitude of the formidable barrier must change con-

siderably. That there is an open Polar Sea we do

not think there is the least ground for believing. So far

as we have seen, its only serious advocate is Dr. Hayes,

one of its surviving " discoverers," and it is not to be at

all wondered at that he should cling fondly to his pet

theory. It is to be regretted that he did not wait for

Capt. Nares's report, ere he rushed to an attack of the

conduct and results of the English expedition ;
he might

then have spoken more coolly and courteously. At Cape

Fligely Lieut. Payer came upon a large stretch of open

water which one less well-informed and with less of a

scientific training might at once have eagerly taken for

the border of an " open Polar Sea," Not so Lieut. Payer,

who has no faith in such a dream ; he took his open water

for what it undoubtedly was seen to be on careful inspec-

tion, a polynia, or water-hole. Here is his opinion on the

question. After referring to the experiences of previous

explorers he says :

—

" Those propitious ice-years amount, therefore, to no-

thing more than a greater recession of the outer ice-barrier

—trifling when compared with the mighty whole—or to an

increased navigability of certain coast waters, or to a local

loosening of the inner polar ice-net. In reality the whole

Arctic Sea, with its countless ice-fields and floes, and its

E 2
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web of fine interlacing water-ways, is nothing but a net

constantly in motion irom local, terrestrial, or cosmical

causes. All the changes and phenomena of this mighty

network lead us to infer the existence of frozen seas up to

the Pole itself; and according to my own experience

gained in three expeditions I consider that the states of the

ice between 82° and 90° N.L. will not essentially differ

frotn those which have been observed south of latitude 82°
;

/ incline rather to the belief that they will befound worse

instead of better"

Noon on December 21, 1873.

This is almost prophetic of the results obtained by the

English expedition, and is one more proof of the accu-

racy of their observations. Still that there are one or

more bodies of open water in the polar basin, bodies

which are never permanently frozen over seems evident

from even the comparatively little information we have.

Hall saw only water and easily penetrable ice where our

sailors were baffled by the impenetrable ancient ice.

This simply shows that there is a constant shifting of the

southern ice border, but that its position and that of what-

ever open water exists within the basin itself will ever be
so favourable as to enable a ship to navigate to the Pole

is to us quite incredible. That the polar ice, like all other

phenomena, is subject to some laws in its movements, we
must believe ; what these are we as yet know not, but that

Icebergs at the Base of the Middendorf Glacier.

The ice seems to be in almost constant motion within the
basin except in the immediate vicinity of coasts, and in

order that this may happen there must be open spaces
somewhere. The southern edge of the Novaya Zemlya
ice varied in the years 187 1-2-4 by about 300 miles, and

The View from Cape Tyrol. CoUinson Fiord—Wiener Neustadt Island

they have some connection with the sun-spot period, is

most likely. These and other points can only be satis-

factorily settled by an international ring of Arctic obser-

vatories.

As to the future of the polar question, Payer believes

that the days of large expeditions are past, and that until

we are able to devise some aerial method of reaching or

crossing the polar area, we ought to content ourselves



Nov, 23, 1876] NATURE 83

with completing our knowledge of what has been dis-

covered, and carrying on observations on the plan pro-

posed by Lieut. Weyprecht. Still that there will be

attempts to penetrate farther northwards we think is very

likely ; and should any other nation surpass the latitude

attained by Markham's party, or even find the secret of

the pole itself, the English nation will not grudge it the

honour. Ballooning has, since the return

of our expedition, been frequently advo-

cated as a means of polar exploration,

and it may be interesting to meniion that

more than twenty years ago Parry used

balloons as a means of scattering mes-

sages while his ship was frozen up.

The meteorological observations of the

Austrian expedition are likely to be of

the greatest value when fully published.

Some data are given in the appendix, and
a few extracts in the text from Admiral
von Wiillerstorf-Urbair's analysis of them.

The observations made use of by Ad-
miral V. Wiillerstorf-Urbair are those of

the winds, including both direction and
force, and such of the astronomical obser-

vations as served to fix the positions of

the ship while it drifted in the ice from

Novaya Zemlya to Franz Josef Land.

The results were published in two charts

in Petermann's Mittheilungen in 1875,

which show the positions of the ship from
August 24, 1872, to November i, 1873,

and the mean direction of the wind at the

same times. They are deeply interesting from the light

they seem to cast on the air and sea currents over this

portion of the Arctic Sea. Speaking generally, during

the first half of the course, or from October to the

beginning of February, westerly and southerly winds pre-

vailed and, during the latter half

easterly and northerly winds ; these

winds being, it may be remarked, in

accordance with the mean distribu-

tion of atmospheric pressure for the

different regions and months respec-

tively. The ice-drift followed ap-

proximately a similar course, subject

apparently, however, to deflections

which may be supposed to be due to

the coasts of Novaya Zemlya and
Franz-Josef Land, and to powerful

ice-drifts from the Kara Sea and from
the sea to eastward of Franz-Josef

Land. From the investigation so

far as carried out, it is concluded
that in the sea lying between Novaya
Zemlya and Franz-Josef Land the

existence of a gea-current is probable,

the prevaiUng winds being also in

accordance with this supposition, and
that a great expanse of sea to the
north and north-east of Novaya
Zemlya is also probable.

We look forward with much inte-

rest to the publication of the detailed

account of the meteorological work of
this expedition for the elucidation of

several questions, such as the remark-
able changes in the course of the ice-

drift in the end of 1872 and beginning of 187 3, viewed in con-
nection with the weather of Northern Europe at the time.

Thus, at Archangel the barometer rose on November 4 to

30476 inches, fell on the 8th to 29*1 18 inches, and on the
following day the temperature rose to 33°"8 ; immediately
after this the wind shifted from S.W. to N.E., temperature
fell to - i3°'o on the nth, and the barometer rose to

30717 inches on the 13th. The great deviation in the
course of the ice-drift, which extended from November
9, 1872, to February 2, 1873, began with this rise

of the barometer, shift of the wind, and fall of the
temperature at Archangel. Again, during January, 1873,
the mean height of the barometer was 30*027 inches
at Archangel ; 29'826 inches at Kem, on the west ccas^

Parhelia on the Coast of Novaya Zemlya.

of the White Sea ; 29-838 inches at Vardo and 29770
mches at Alten, both in the extreme north of Norway ;

29*229 inches at Thorshavn, Faro ; and 29-131 inches at

Stykkisholm, Iceland. In connection with the remark-

ably disturbed state of I' i 1 ; jsphere in this arctic and

Ice Pressure in the Polar NighL

sub-arctic region, as indicated by these figures, it is to be

remarked that it was just during this time that the most

remarkable deviation from the general course of the ice-

drift took place. On January 2 the course suddenly

changed from a north-north-westerly direction to a

direction almost due east, which was steadily maintained

untill February 2, when it again suddenly changed
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to a north-north-westerly direction, the ship having
drifted between these dates from 66° 50' to 73° 20' long. E,
No more powerful argument, we think, could be ad-

duced than these facts for the establishment of a series

of Arctic observatories ; the influence of the changing
Arctic conditions on the climate of Europe is unmistak-
able, and a knowledge of what these conditions are, and
what laws they are subject to, would undoubtedly be of

great practical value.

The chapter on the aurora is very interesting ; it con-
tains the valuable observations by Lieut. Weyprecht,
which we published in Nature, vol. xi., p. 368. Con-
trary to the experience of our own expedition and others
in high latitudes on the American side, the auroras seen
by the Tegetthoff were remarkably brilliant. No sound
of any kmd was observed to accompany the phenomenon.

Lieut. Payer's work, though professing to be only a
popular narrative of the expedition, contains, it will be
seen, much of great scientific interest, and we repeat that
in the discussion of the results of our own expedition,
his observations and conclusions will be found of real

value.

OUR INSECT FOES
'X'HE receipt of the eighth Annual Report on the
•* noxious, beneficial, and other insects of the State of
Missouri, and the conferences on insect destruction in

connection with the Paris Insect Exhibition recently held,

bring again prominently forward the question—what are
we to do to cope with our insect foes ? Mr. Riley, the
State entomologist for Missouri, in his report, gives
account of five noxious insects—the Colorado Potato-
beetle {Doryphora 10-lineata, Say), the Canker Worms
{Paleacrita vernata) and {Anisopleryx pometaria), the
genus Paleacrita being a new one ; the Army Worm
{Leticanm unipuncta, Han.), the Rocky Mountain Locust
(Caloptenus spretus, Tho.), and the Grape Phylloxera. In
each case an account is given of the estimated amount of
damage done, and the proposed methods for attacking
the enemy, as well as the life history, so far as is known,
of tl.e insect itself. While the damage by Colorado
Beetle during 1875 was less than usual, owing to the
excessive wet drowning the broods, and the Army Worm
(i id comparatively little damage, the devastation caused
by the locust was unusually heavy, Mr. Riley gives
separately the accounts of different counties of the State.

One or two quotations will serve to indicate the gravity
of the question, what is the remedy to be adopted .'' For
example, in the account of Jackson County—" All kinds
of growing crops disappeared before the black dead line

of their advance. . . . With all the crops of wheat, rye,

oats, flax, clover, corn, gardens, and pastures consumed
in defiance of every human effort to stay the general
devastation, the fields being as bare as the public roads,
the outlook was gloomy beyond description. Many gave
up in despair and left the county." So great was the
destitution that relief meetings were held, the story of
suffering being that many were reduced to a scanty
supply of bread. Take again Buchanan County (written

June 7) :
" The crops are all destroyed now, together with

meadows and pastures." Again, Bates County :
" all our

crops and pastures eaten off until they are as bare as in

mid-winter." St. Clair County :
" The terrible sights of

the cruel war are now being outdone by the cruellest
of sights—starvation." And so on with a large proportion
of the counties. Some counties were so fortunate as
to escape with small damage. The total loss to the
State for the year is set down at $15,000,000. A day of
supplication to Almighty God, with fasting, was ordered
on June 3 by the Governor. Mr. Riley, however,
repudiates the idea that this calamity was a divine
visitation, and quotes from a speech he made in the pre-
vious May, in which he said, "When I suggested last

winter that a law should be passed offering a bounty for

the eggs, the idea was ridiculed, but the people see now
how wise such a course would have been. A few thousand
dollars appropriated by the legislature for the purpose
would have been the means of averting the present injury "

(p. 93). The accoimts given from some States describe
the air as thick with locusts on the wing, so that darkness
as of twilight was produced. We fortunately in England
do not suffer from the locust, but we may learn a lesson
as to what is the course considered necessary for coping
with insect ravages. Nothing short of an Act of Congress
to enforce the action to be taken seems to be regarded as
of any real use. Although districts have previously suf-

fered to the verge of starvation, we find Mr. Riley saying

(p. 132), " It is very evident that if anything can be done
at all in averting this evil, it must be done by national
means. The advantage of having the matter properly
investigated by the national government has been repeat-
edly urged by many prominent persons in the west best
competent to judge." Societies have recently passed
resolutions, the resolutions have led to a memorial, and
the memorial to the introduction of two bills into Con-
gress. The one proposed the appointment of a commis-
sion of three by the Commissioner of Agriculture, who
are to report on the best means of preventing incursions

of the locusts. The other proposed that the Secretary of

the Interior shall appoint a board of three entomologists
on the nomination of the National Academy of Sciences.
They were to report on noxious insects generally, and
" as soon, also, as the information gathered shall enable
them, the commissioners shall compile practical instruc-

tions for the suppression of the different insects referred

to." The amendments to both these bills were finally

adopted in this form :
—" That it shall be the duty of the

Commissioner of Agriculture to investigate and gather
information relative to those insects, &c. . . . and to make
public from time to time such information and practical

instructions for the suppression of the different insects."

This, Mr. Riley remarks, is what people outside the
senate were in the habit of supposing to be his duty.

The chief practical suggestion Mr. Riley has to make is

that State aid should be given for bounties of so many
cents a bushel for the young insects while hatching. It

will be some time, however, before we shall know what the
Commissioner of Agriculture proposes to have done. Dr.
Leconte, in his address before the American Association
for the Advancement of Science at Detroit last year,
urged the need for a law to compel farmers to destroy
insects on their lands at a particular time.

Let us now turn to what has been done in France.
We have already in a note, a few weeks ago, mentioned
the way in which it is sought, through the elementary
schools, to spread a knowledge of practical entomology.
It remains now to refer to the attempts at legislation.

As far back as 1732 a law was passed ordering farmers
and landowners to destroy the caterpillars on their lands
under a penalty of fifty livres. This 1732 law was
renewed by prescriptions in 1777 and 1787. During the
revolution, fines were abolished and rewards for destruc-
tion were substituted. It was found this plan was of no
practical use. In 1796 the law known as that of 26
Ventose, an. iv. was passed. It enacted that the destruc-
tion of caterpilliars should be effected by the owners or
tenants of land, and that if they neglected to do it the
adjoints were to have it down and recover the expense
from the negligent owner or tenant. The public lands
were to be done at public cost, and the Contmissaires du
Directoire Executif were to visit the districts to see that
all been carried out. The penalty fixed was not less

than three nor more than ten days labour, in addition to

repaying the expenses incurred by the employment of
workmen. This law, made in 1796, is still the law for

France, though practically it is not put in force. The
local officials were found to hesitate in the performance
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of the duties laid down for them, those even who were
disposed to carry them out saw how useless it was for one
district to be cleared while adjoining districts remained
as practically breeding grounds for the pests. That a
workable law is wanted has been shown by the at-

tempts in 1839, 1849, 1851, and 1872, to introduce a bill

that shall repeal the old law and substitute one that

could be worked. The first two attempts fell thr-^agh
in consequence of dissolutions, the coup d'etat interfered
with that of 1 85 1, but the proposal of 1872 was considered
in March, 1873. passed a first reading December, 1874, a
second on January 5, 1875 ; while the amendments were
under discussion, however, M. Ducuing, the proposer, died.

Last May a projet du loi, based on M. Ducuing's proposal,
and somewhat modified in accordance with the discussion
on the amendments, was introduced by MM, de la

Sicotiirc, Grivart, and the Comte de Bouilld. They pro-
pose the law to apply to all harmful insects, the duty of
destruction being imposed on the landowners and tenants.
The time of the year to be selected for the destruction is to

be made known by the prefect who will have scientific

advice ; the maires and commissionaires are to see
that the law is carried out ; in cases of neglect they are
to have the work done, and recover the cost from those
who should have done it. Special provisions are made
for public lands, lands bordering on roads and railways.
The fines are to range from 10 to 25 francs for a first

offence. The articles that refer to the protection of birds
that eat insects are not applicable to the vvants of England
as we already have legislation on that subject. But for

years the want of some definite action to cope with " our
insect foes " has been over and over again the subject of
articles, speeches, and letters to the public pres^. The
experience of France and America is that farmers must
be compelled to iook to their own interests. The depart-
ni.cnt of practical entomology under the direction cf the
Committee of Council on Education is designed to give
information regarding England's insect pesrs, but the
question remains—How is tne knowledge to be applied for

the practical good of the country "i

In connection with this important subject, the following
extract from a Memorandum of the Canadian Minister of

Agriculture, in reference to a despatch of the Secretary
of State for the Colonies, on the subject of the Colorado
Beetle is interesting :

—

" The remedies which necessity has taught on this side

of the Atlantic are such as to require for their application
the joint effort of the community at large, kept alive to

its interests and duties by the authorities, and men of
devotedness to the common welfare. These remedies are
(i) Searching for and crushing every potato-beetle where-
ever found

; (2) Frequent visits to the potato-fields, and
searching for the eggs deposited on the under-side of the
leaves of the potato-vine ; and (3) Watching for the
presence of the larvae on the buds and on the leaves of
the plant, in ordt r to destroy them by means of Paris
green, the only substance yet discovered to be effectually

operative on a large scale for the destruction of the insect
in its larva state. By these means, and by these means
only, the invaded American States, and the Western part
of Canada, have been able to secure pocato-ciops in a
measure commensurate with the care and energy bestowed,
and by similar mtans only can the invasion be retarded
and lessened in its effects. No measure has been taken
in Canada, for reasons given, to prevent the falling or
creeping of individual insects on board ships load-ng in
Dominion seaports. There is, however, almost a certainty
that the environs of Montreal will be invaded next year,
and with that prospect in view, general orders may be
given to public officers and employts of the ports to look
for and destroy any beetles which m-ght be observed on
the wharves, on sheds, on packages of goods to be em-
barked, or on board ships. A general appeal might also
be made to all persons having to deal with the shipping

for assistance in the execution of such preventive mea-
sures. The undersigned respectfully recommends the
adoption of such precautions, beyond which he does not
see that there is anything within the power of the Cana-
dian Government to do."

CARL JELINEK
p\R. CARL J ELINEK was born at Briinn, in Mora-
A->' via. on OctoVier 23, 1822. He entered the Uni-
versity of Vienna in 1839 ^'^ ^ student of law, but soon
thereafter his attention was turned more exclusively to
the mathematical and physical sciences. In 1843 he
assisted in the work of the Vienna Observatory, and in
1847 was appointed assistant in the observatory of Prague.
It was while assisting in the work of the Vienna Obser-
vatory, then under the direction of Kreil, that (is interest
in exact observations in the fields of meteorology and
magnetism was awakened— an interest deep and strong,
which soon merged in a life-sacrifice to the furtherance of
these sciences.

It is not necessary here to dwell upon his connection
with the events of 1848 further than to say that the high
moral qualities for which he was in after life so remark-
able were even then conspicuous, and that the knowledge
he then acquired of men and affairs was an invaluable
training for the successful discharge of the duties of the
pubUc offices he afterwards filled.

His first important contribution to science was a paper
published in 1850 on the construction of self-registering

meteorological instruments, an important department of
practical science to which he continued to make contri-
butions down to the last. Indeed the last published
number of the Journal of the Austrian Meteorological
Society opens with the last of a series of articles by him
on this subject. He was appointed in 1852 Professor of
the higher mathematics in the Polytechnic School at

Prague. Eleven years afterwards, or in 1863, he returned
to Vienna as successor to Kreil, the first director of the
Central Institute for Meteorology and Magnetism at

Vienna. In this new sphere his remarkable powers of

administration and organisation had full scope. The
influence of this calm, eager, untiring, and clear-sighted
worker and administrator was immediately felt. A new
spirit was infused into the machinery of the institute, its

resources were increased, connections were formed on all

sides with the similar institutes and societies of other
countries, and its annual publications were enlarged and
improved ; and in the course of time not the least im-
portant change was efi'ccted by the erection of new build-

ings for the Meteorological Institute on the Hohe Warte
—an open commanding position on the outskirts of
Vienna—thoroughly equipped with all the instruments
required for meteorological and magnetical observation
of the most improved construction, and placed in positions

which indicate a clear perception of the problems to be
investigated and the methods by which the observational
data for their solution might be obtained.

On June 14, 1864, he was elected a corresponding,
and on August 3, 1866, a full member of the Imperial
Academy of Sciences at Vienna. In 1864 he became a
member of the Unterrichtsrath, and from 1870 to 1873
acted as secretary of the High Schools for technology
and the schools for industry and commerce, and brought
to bear on the discharge of these duties the matured
results of science, a strong will, and an eagerness and
activity that never flagged, which were productive of the

best results to the interests of the department he served.

His public services were recognised when he retired from
the education department in 1873, by having conferred

on him the title and rank of Hofrath and the distinction

of Knight of the order of the Iron Crown.
It is, however, in meteorology that he appears as an
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original investigator endowed with an extraordinary capa-

city for work. In these respects meteorology is perhaps

the sternest of the sciences in exacting from those of its

votaries who make any permanent contribution to its

literature not only keen scientific insight, but also courage

to encounter for years, if need be, the constant drudgery

of calculations before the end sought can be attained.

That Dr. Jelinek published scarcely any important work
on meteorology from 1850 to 1865 need excite no surprise

if we keep in view the great and important works on
Austrian meteorology which appeared in quick succession

from his pen between the years 1865 and 1870. The
papers here referred to, about ten in number, several being
really voluminous productions, are all of them rich in

well-digested tabular matter, which, in relation to the

subjects discussed, is of the most satisfying character.

The paper on the five-day mean temperatures at Austrian

stations from 1848 to 1863 contains 130 closely-printed

quarto pages of rabies. Among the subjects discussed in

these papers are the mean annual and monthly distribu-

tion of atmospheric pressure and thunderstorms, and the

annual, monthly, five-day, daily, and hourly distribution

of temperature over the Austrian Empire ; the tempera-
ture of Vienna for the ninety years from 1775 to 1864
thus supplying data calculated to throw light on not a

few cosmical questions ; the cold weather which occurs

in May, and the storms of November and December,
1866. An important result of this work is that over the

whole of Austria a closely approximate statement can be
given as to how far the temperature as observed at any
hour of any day of the year is above or below the average.

In addition to the above, he wrote his admirable and
well-known " Anleitung zu Meteorologischer Beobach-
tungen," which has already in the present year reached
its third edition, and in 1866 established and edited,

jointly with Dr. Hann, the Journal of the Austrian
Meteorological Society, which is published fortnightly,

and which, from its liberal and catholic spirit, and the

position in science it has attained, stands alone among
meteorological publications. In 1865 he succeeded in

introducing telegraphic weather reports in Austria. Dr.

Jelinek was also Secretary of the Meteorological Society

of Austria, and the important services he rendered in

connection with the Meteorological Congresses at Leipsig

and Vienna are well known.
Thus the Austrian Meteorological Institute, under Dr.

Jelinek's management, has not merely made observations

and published results, but it has also discharged the

functions of a discussing body of a high order. The
domain of meteorology in which Dr. Jelinek takes the

highest position is that which is concerned with the dis-

cussion of averages, taking the term in its widest signifi-

cance. It is here where his scientific insight appears to

the best advantage. We may refer in illustration to the

judicious use he makes of the method of differentiation in

the discussion of such problems as the normal atmo-
spheric pressure in Austria during the months of the

year. He does not commit the mistake of taking different

terms of years for different places, according as observa-

tions at each place were available, but by the application

of the method of differentiation he practically takes the

same terms of months and years for all places. In all

his writings there is evinced the greatest care to avoid
giving expression to any view or speculation unless he
had taken the trouble of collecting together all available

information that lay in his power bearing on the point in

question.

He died, after a lingering illness, on October 19, being
thus prematurely cut off at the comparatively early age of
fifty-four— a man of singularly noble and spotless cha-
racter, ever on the alert, if we may use the expression, to

discover and recognise real work wherever it appeared,
and ever ready to offer his help to workers in science,
even though he could do so only at the expense of much

personal trouble and fatigue. His beneficence was cha-
racteristic of the man, being absolutely without ostenta-

tion, and his kindly acts were performed as if his left

hand knew not what his right was doing.

OUR ASTRONOMICAL COLUMN
The Distances of the Stars.—We shall here endeavour

to present at one view the most reliable results of investigations

relating to stellar parallax up to the present time. In making

the selection parallaxes less than a tenth of a second of arc are

omitted except in the case of the pole-star, for which independent

researches have given values closely approximating to this amount.

In estimating the " light-years," we adopt Struve's determination

of the time occupied by light in traversing the mean distance of

the earth from the sun, viz., 8m. 17 783. (According to Leverrier's

last value for the solar parallax, and Clarke's diameter of the

earth's equator, this would assign for the velocity of light, 185,360

miles per second, at which rate of travelling it would arrive at

the planet Neptune in 4h. lom., or the breadth of the planetary

spaces as at present known would be traversed in less than 8|

hours.) By "light-years" is of course to be understood the

interval which light would require to pass from the star to the

earth at the distances respectively assigned.

The authorities are, for a Centauri, Henderson's value as cor«

rected by Peters, and that of Moesta, the mean ; for 61 Cygni,

Auwer's mean of his own result and that of Otto Struve ; Lalande

21 185, Winnecke; |3 Centauri, Sir Thomas Maclear; /x Cassiopeae,

Otto Struve ; Groombridge 34, Auwers ; Capella, Otto Struve

;

Lalande 21258, Kriiger ; Oeltzen 17415, Kriiger ; a Draconis,

Biiinnow ; Sirius, Gylden from Maclear's observations at the

Cape of Good Hope ; a Lyrse, Briinnow's mean ; 70 Opbiuchi,

Kriiger ; i\ Cassiopeae, Otto Struve ; Procyon, Auwers ; Groom-

bridge 1830, a mean of results of Briinnow, Schliiter, Wichmann,

and Otto Struve; and for Polaris, Peters.

Name of Star
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! of the eclipse of 1239, it was suggested that this pheno-

w might deserve further examination, in connection with

. clip=e of 1241, which had been already calculated by

Lii. The present memoir contains a very careful and com-

discussion of the two eclipses, employing Leverrier's tables

A- sun, and Hansen's lunar tables, except that the last

; for the terms involving the square of the time, given by

in in "Darlegung der theoretischen Berechnung der in

londtafeln angewandten Storungen," Part 2, are substituted

' values adopted in the tables. The position of the belt

dity in the eclipse of 1241, in its passage across Germany,

y well defined by the statements of contemporary writers,

chiefly from the great work of Pertz, " Monumenta Ger-

; Historica;" Prof. Schiaparelli had been similarly success-

1 lajing down the actual track of totality across Italy in the

„' of 1239, from the Records in Muratori's collection of

1 writers. In both cases totality is assumed to have taken

. when there is distinct mei)tion of stars having appeared,

; is about the only criterion that has value at these distant

We shall probably revert to the subject of Prof.

;eloiai's able memoir.

NOTES
ManV geologists who have visited the Philadelphia Exhibition

nd seen the geological collections there have been impressed

ith the importance of having as nearly complete a collection as

ossible on exhibition, of geological specimens, maps, and sec

ons, in accordance with a previously arranged plan. The Inter-

alional Exhibition to be held at Paris in 1878 will furnish

ich an occasion, and it is proposed to invite to that end

overnmental geological surveys, learned societies and private

idividuals throughouti the world, to send to Paris such collec

ons as will make the geological department of that exhibition

5 complete as possible. In order to take advantage of the col-

ctlons which may thus be brought together, it is moreover

roposei to convoke an International Geological Congress, to

e held at Paris at some time during the Exhibition of 1878, and

) make that Congiess an occasion for considering many disputed

roblems in geology. In accordance with this plan it is proposed

lat the Geological department of the International Exhibition

f 1878 shall embrace :— i. Collections of crystalline rocks, both

rystalline schists and massive or eruptive rocks, including the

3-called contact-formations and the results of the local alteration

f uncrystalline sediments by eruptive masses. 2, Collections

ilastrating the fauna and the flora of the Palseozoic and more

ecent periods. 3. Collections of geological maps, and also of

ections and models, especially such as serve to illustrate the

iws of mountain structure. In pursuance of the above plan

fie American Association for the Advancement of Science

iiiin(T its annual meeting at Buffalo, appointed a Com-

to carry out this scheme, to which were added the

...-i of Prof. Huxley, Dr. Otto Torell, and Dr. E. H, von

iaun.hauer. Prof. James Hall was elected chairman, and Dr. T.

iteiry Hunt, secretary. It was then resolved to prepare a cir-

ulai to be printed in English, French, and German, and

listributed to geologists throughout the world, asking their

o-operation in this great work of an International Geological

ixhibition and an International Geological Congress to be held

,t Paris in 1878 ; the precise date of the Congress to be sub-

equently fixlrd. All those interested in this project are invited

o communicate with any one of the following members of the

"ommittee :— Prof. T. H. Huxley, London, England ; Dr. Otto

Torell, Stockholm, Sweden ; Dr. E. H. von Baumhauer, Har-

em, Holland ; Dr. F. Sterry Hunt, Boston, Mass., U.S.A.

At a recent meeting of the Literary aiid Philosophical

Society of Manchester, Prof. Osborne Reynolds, in justly

animadverting on the large type sensation headings in which

some newspapers announced what, in their perversity or

ignorance, they called the " failure " of the Arctic expedi-

tion, showed that in truth the expedition had been one of

the finest achievements ever accomplished. Looked at boldly,

it comes to this. Since Hudson's time, more than 200 years

ago, Arctic navigators had succeeded in penetrating about

sixty or seventy miles of the 540 to \>t passed before the Pole

could be reached. Whereas Capt. Nares has, in one year,

carried the British flag some sixty miles nearer, so that nearly one

half, and this by far the most difiicult half, of the entire results of

all expeditions since Hudson's time has been accomplished by

the last. And this is not all. Capt. Nares seems to have pur-

sued the journey to its end, at least by that route ; and in coming

back can say that he did not leave a single uncertainty behind

him. So far, therefore, from having been a failure, this has

been the most successful expedition ever sent out.

It is expected that the French Government will ask our Ad-

miralty to establish an Arctic department in the Exhibition of

1878, in whic'.i all the relics of English Arctic exploration will

be collected and exhibited, as well as all the Parliamentary

papers and publications relating to the subject.

M. Chevheul was entertained at dinner the other day at the

Cafe Corazza, in the Palais Koyal, by eighty savants in celebra-

tion of the fiftieth anniversary of his professorship and member-

ship of the Academy of Sciences. M. Chevreul, now the oldest

member of the Academy of Sciences, is ninety years old, and

enjoys perfect health and mental vigour. The most notable

instances of academical longevity have been Fontanelle, one of

the perpetual secretaries, who died in 1742, aged close on 100

years ; M. Biot, who lived ninety-two years, and preserved to

the end of his days his mental powers; M. Mathieu, who died

March 5, 1875, was also a nouogenarian, and the Annuaire du

Bureau des Longitudes for 1875 was edited by him. He had

succeeded in 181 7 Messier, an astronomer, who was an Acade-

mician during more than forty years, so that the same seat had

only t'.vo occupants in a whole century.

A SERIES of lectures is now being given by eminent men of

science, explanatory of the instruments in the Loan Collection of

Scientific Apparatus at South Kensington. The lectures are

free, and working men are invited to attend. The lectures at

present arranged for are as follows :—Saturday, November 25,

Prof, W. Leith Adams, F.R.S., on "Extinct Animals," as re-

presented by magic lantern slides and specimens in the loan

collection. Saturday, December 2, J. S. Gardner on " The Col-

lection of Fossil Leaves." Saturday, December 9, J. Norman

Lockyer, F.R.S., on "The Spectroscopes in the Collection."

Saturday, December 16, Prof. Huxley, F.R.S., on "The Syste-

matic Teaching of Biology." The lectures will be delivered in

the Lecture Theatre of the South Kensington Museum at eight

o'clock P.M.

Prof. Hughes read a paper before the Cambridge Philo-

sophical Society last Monday, in which he criticised the

evidence offered to support the view that man existed on

the. earth during or before the glacial period. He first re-

viewed several of the older cases which had been put^forward,

and tried to show that the evidence was always incomplete, or

that its trustworthy charactex disappeared on closer examination.

Coming to the two more recent and important instances of human

remains or implements being found beneath glacial beds or in

beds older than the glacial. Prof. Hughes gave his opinions from

personal inspection and acquaintance with the localities. The

human fibula found under glacial till in Victoria Cave, Settle,

with Elephas antiquus, Rhinoceros leptorhinus, &c., had been

regarded as decisive. Mr, Tiddeman (Nature, vol. xiv, p.
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506) says, " The Settle till is undoubtedly of the age of the ice-

sheet." Prof. Hughes said that although the boulder day

at the mouth of the cave had got rather underneath

the brow of tre hill, yet from intimate knowledge of the

physical nature and conditions of the district, which he had

himself mapped, he saw no impossibility in the idea of the

boulder clay having tumbled from the cliff above during the

process of wearing back. Very often the upper limestone was

so dissolved as to form pockets into which the boulder clay was

let down, and then when an escarpment vvas disintegrated, he

could quite conceive how such a pocket was thrown obliquely

against the mouth of the cave in post-glacial times. This had

ponded back the water that came into the cave, and necessarily

produced a stratified deposit, in which the remains in question

were found. With regard to the evidence brought forward by
Mr. Skertchley, of the occurrence of palaeolithic implements in

brick earth beneath the chalky boulder-clay at Thetford, near

Brandon, he had visited the locality, and his opinion was that in

each case there was a missing link in the proof that the clay

beneath which the implements were found was identical with

clay at no great distance which was indubitable boulder-clay.

In fact, there were many indications of the opposite. Local

conditions in denudation, solution of chalk, formation of the

valleys, &c., were abundantly present to mask the true state of

things. The proof in this case was certainly not cogent ; and it

must be cogent to be accepted.

We are glad to be able to confirm the report which appeared

in our columns a short time ago that the Goldsmiths' Company
had promised to contribute 1,000/. to the Chemical Society's

Research Fund. This sum has now been handed over to the

society and raises the amount of the fund already received to

3,050/., a sum which we hope will be still further largely

increased.

In a communication to the St. Petersburg Society of Na-

turalists, Prof. Fr. Schmidt sketches the Tertiary formations on

the northern shores of the Pacific as follows :—The formation

consists of two stages. The Lower is a continental Miocene

deposit with coal-seams and numerous plants, the complete de-

scription of which will soon appear by Dr. Oswald Heer. This

deposit has a very wide extent, having been found in the middle

parts of the Amoor basin, on the Sakhalin, in Kamtchatka, Alaska,

and on Vancouver Island ; and nearly the same rich flora which

it contains can be traced as far as the Mackenzie River, Green-

land, and Spitzbergen. An immense continent between North-

eastern Asia and North-western America must thus have existed

at this epoch, and its flora shows the prevalence of a far warmer

climate than now, probably like that which the middle parts ot

the United States now enjoy. The Upper Tertiary stage is a

marine Pliocene deposit with numerous remains of molluscs, and

it was observed on the Sakhalin Island (but wanting at the

same time on the closely-adjacent Siberian continent), in Kamt-

chatka, on the Aleutian Islands, in Oregon, U.S., and in Cali-

fornia. Notwithstanding their varied lithological characteristics,

these deposits contain a remarkably uniform fauna. The number

of species already described by Prof. Schmidt, on the basis of

large collections made during the last thirty years, is eighty, out

of which eighteen have no living representatives, six inhabit only

the Polar Sea and the Northern Atlantic, and the remaining

fifty-six still inhabit the Northern Pacific. Out of the eighteen

extinct forms six were already found in the Tertiary of Oregon

and California, and one of them {Nucula ermani, Girard) will

probably prove to be the same as the N. cobboldicE, Sow., of the

English Crag. Generally, during the Pliocene epoch, the faunas

of the northern parts of the Pacific and the Atlantic were far

more alike than now, and it must be supposed that the connec-

tion between both oceans through the Polar Sea was far closer

than now, a supposition supported also by the close likeness of

some forms inhabiting the Pacific and the Atlantic shores

Northern America. Their close likeness, which appears

strange when we leatn that they do not now inhabit the Pol

Sea, is perfectly explained when we find them in a fossil state

the Pliocene deposits of the far north, as was the case with t'

Pholas crispata and the Pectuncuhis pilosus, which were foui

fossil, the former on the Northern Dwina and Jenissei, and tl

second on the Kadiak Island. The fossil fauna of the Ard
regions thus explains the present distribution of forms. Pr<

Schmidt expresses the wish that the Pliocene deposits of the

regions were thoroughly explored as soon as possible.

At the meeting of October 21 of the Geological Section of t

St. Petersburg Society of Naturalists, Prof. Friedrich Schmi

made an interesting communication on the Post-G!acial Peril

in Esthonia. Starting from the supposition—which he suppoi

in common with Swedish and Finnish geologists—that Esthoi

was covered during the Glacial period with an ice-sheet whi

concealed it with Scandinavia, Finland, Northern Russi

reacliing probably the southern slope of the Waldai plateau, Pn

Schmidt proved that after the melting of the ice the country w
covered with numerous immense laxes. The land was then su

merged by the sea, but only to a small extent, as notwithstandi

many years' careful researches, formations with marine foss

have not been found in Esthonia further than 30 kilometi

distant from the Gulf of Finland, nor on levels higher than

feet above the sea. They are Post-Glacial, containing a fau

which, with very few exceptions, inhabits now the Baltic. Aft

the submergence the land rose to its present height, but tl

elevation was probably accomplished during pre-historic tim<

At least, M. Schmidt states, contrary to the assertions of MI
Baer, Hofmann, and others as to the present rising of all t

islands of the Gulf of Finland, there was not in Esthonia e'

dences of the rising of the land during the last four centuri

which could be accepted as unmistakable. It may be remark

that the conclucions of Prof. Schmidt as to the small subm(

gence of Esthonia, however contradictory of current opinic

are also supported by the circumstance that marine formatio

were not found in Eastern Sweden above a level of 100-120 fee

and that in Finland the traces of marine clays (with Cardin

edule and Tellina balthica) totally disappear at a level high

than 62 feet. These negative evidences have some weight, bo

countries having been well explored along some parts of th(

coasts.

At the meeting of the Literary and Philosophical Society

Manchester, on October 17, Mr. Baxendell drew attention to \

paper " On the Protection of Buildings from Lightning," re

by Prof J. Clerk Maxwell at the late meeting of the Briti

Association at Glasgow, and stated that the system of protectii

recommended by the professor, and which he appears to ha

regarded as new, was suggested, and its adoption strongly adv

cated, nearly forty years ago by the late Mr, Sturgeon, who

many valuable contributions to electrical and magnetical scienc

seem to have been strangely overlooked by recent investigato

and writers. The paper in which the system was first describi

was read before the London Electrical Society on March 7, 183

and an abstract of it was published in the second volume of t

"Annals of Electricity." There is, however, one important difff

ence between the two systems. Mr. Sturgeon considered it nece

sary that the copper sheathing or covering of a protected roo

or powder magazine should be well connected with the groun-

but Prof. Maxwell is reported to have stated that " there woi

be no need of any earth connection. They might even plac

layer of asphalte between the copper floor and the ground, sc

to insulate the building." It is obvious, however, Mr. Baxe

dell states, that if the magazine were struck by lightning, a di

ruptive discharge through the layer of asphalte would in a

probability take place, which might rupture the copper sheatl
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jng, and llius ignite the contents of the magazine ; but by the

jidoption of Mr. Sturgeon's plan an accident of this kind could

lot occur.

Her Majesty has commanded that instructions be given to the

hfas'er of the Mint to prepare a die and cast a sufficient number

|)f medals commemorative of the Arctic Expedition. These ar«

jo be distributed amongst the officers and crews of the Alert,

Ihe Discovery, and the Pandora. The Lord Mayor, Sir Thomas
\Vhite, is to give a dinner to the crews of the Aleri and Discovery

JiX. the Mansion House, on the evening of December 5. The

Lord Mayor intends to invite the officers of the expedition to a

lanquet a few days later, probably December 8. The inhabitants

)f Portsmoutli intend to entertain the crews of the Alert, Dis-

(wery, and Pandora at a dinner on the 30th inst.

Mr. R. J. Friswell has resigned the honorary secretaryship

)f the Photographic Society.

The Ethnographical Museum of Berlin has lately received

leveral valuuble additions, viz., the objects acquired by Dr. Lenz

luring the German-African Expedition. They represent tribes

Irrom the West Coast of Africa hitherto little known, and consist of

various wooden weapons, domestic implements and musical instru-

i. Very shortly the excellent collections of the celebrated

m traveller, Dr. NachLigal, are also to be exhibited at the

am. Some of these come from tribes which Dr. Nachtigal

_o the fnvt European to see. Much inconvenience is felt at the

Jknuseum thrcugh want of space, and particularly so with refer-

lon^p t,^ ir,,,,^ Ameiican curiosities sent for exlibition by Prof

. John's College, Cambridge, offers for competition an

, iition of 50/. per annum, for proficiency in Natural Science.

She examirjation will commence on Saturday, April 7, and will

e in chemistry, including practical work in the laboratory
;

ics, viz.. Electricity, Heat, and Light ; and in Physiology

iidates will also have the option of being examined in

Geology, Comparative Anatomy, and Botany, provided they give

notice of the subjects in which they desire to be examined four

weeks prior to the examination. No candidate will be examined

in more than three of these six subjects, whereof one at least must

be chosen from the former group. It is the wish of the master

and seniors that excellence in some one department should be

specially regarded by the candidates. Names should be sent toef the tutors at least fourteen days before the examination.

fCHAiR of Physical Astronomy has been created in the

ilty of Sciences at Lyons.

How rapidly an interest in prehistoric researches is spreading

among the educated classes in Germany is seen in the progress

of the Anthropological Society of Munich. It was constituted

in 1S70 as a branch of the German Anthropological Society,

founded only three weeks before it. It began with thirty- five

members and now numbers 300.

The present effjrts of the German Anthropological Society

are directed towards the preliminary preparations for an Anthro-

pological and Primitive History of Germany ; by means of a terri-

torial division of labour, extremely important data have already

been obtained. Contributions on particular points are appearing

in the Comspondeuzblatt of the German Anthropological Society,

the Archiv fiir Afithropolo^ie, and the Berlin Zalschrift jiit

Ethno^raphie. Meantime, at the Anthropological Meeting held

in Munich last year, a plan was formed by a num.ber of Anthro-

pologists, in reference to the astonishing richness of the pre-

historic discoveries in Bavaria, for the advancement of German
Anthropology, by the establishment of an organ for the publi-

cation of the complete results which have been obtained in refer-

ence to Bavaria. The accomplishment of this scheme has now
commenced with the publication of a part of the Beitrdge zur

Anthrofologie und Urgcschichte Bayerns, an organ of the Munich

Society of Anthropology. This part contains a monograph ott

the " Lake Dwellings in the Wiirm See," by S. v. Schab, who
ha? thoroughly explained this prehistoric dwelling-place, and

collected and arranged the rich find.";. The most important of

the latter are shown in seventeen lithographic plates, partly

coloured, with maps, plans, &c.

Unv.Daily News Alexandria correspondent sends to that paper,

November 21, some particulars of the life and work of an African

explorer who has been quietly doing good service for many years.

This is Signor Piaggia, who went to Tunis first in 185 1 as a

gardener, and there and in Alexandria saved money for years,

v.'ith which he went up to Khartoum. From then until now he

has made, several important journeys ; to the country of the

"Kieks," the territory of the Niam-Niams, where he became a

great favourite, and stayed more than two years, the Bogos teni-

tory on the borders of Abyssinia with the Marquis Antinori, into

Cerada, southeast of Lake Tzana, which he explored minutely.

Latterly, after accompanying Gessi for some distance, he has

been in the districts of Mrooli and Mtesa, and made a thorough

exploration of the Lake Capecbii. From all his journeys he has

brought back large collections of objects of all kinds, which, it

is believed, are now for sale.

The Moniteur de I'Algerie states that from November 8 a

violent sirocco, or wind from the desert, was felt in Algeria for

several days. This accounts for the unusual elevation of tem-

perature in Algeria.

The exhibition of fossils, paintings, plants, and other objects

illustrative of the mountain limestone in the Manchester Aqua-

rium, was closed on Monday, having been open to the public a

little more than a week. The exhibition has been in every way

successful.

Further details received regarding the cyclone of October

31 prove it to have been one of the most terrible calamities on

record. Estimates based on official returns from each police

section put the loss of life in the districts of Backergunge, Noak-
holly, and Chittagong at not less than 215,000. Three large

islands—Dakhin Shahabazpore, Hattiah, and Sundeep—and

numerous small islands were entirely submerged by the storm

wave, and also the mainland for some five or six miles inland.

These ishnds are all situated in or near the estuary of the

Meghna, a river formed by the confluence of the Ganges and

Brahmapootra rivers. Up to 1 1 P.M. on the night of the catas-

trophe there were no signs of danger, but before midnight the

storm wave swept over the islands to a depth in places of 20 feet,

surprising the people in their beds. The country is perfectly

flat, and, therefore, trees were the only secure range. Almost

every one perished who failed in reaching trees. A strange fact

about the disaster is that in Dakhin Shahabazpore and Hattiah

most of the damage was done by the storm wave from the north

svi eeping down the Meghna, Several theories, the Times Cal-

cutta correspondent state.?, have been started to account for this.

One is that the cyclone, forming in the bay, struck the shore

firi-t near Chittagong, and went north for some distance, and

then turned southward again. Another is that the wind blew

bsck the waters of the Meghna, which rebounded with terrific

force when the pressure relaxed. A third supposition is that

there were two parallel storms with a centre of calm between

them. The first or third theory seems most probable, as in

Sundeep and Chittagong the destruction came from the south.

Mr. Henry Meiggs, the well-known American railroad con-

tractor and engineer, whose efforts in connection with the

establishment of railroads in Peru are so well known and

appreciated, has recently furnished the means to M, Bur, a
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French ethnologist, for carrying on some explorations in the

vicinity of Tiahuanuco, in Bolivia, a region which abounds in

objects of archaeological interest. Mr, Meiggs has arranged that

a full series of these objects shall be presented to the U.S. National

Museum.

A VALUABLE entomological collection has been presented to

the Oxford University Museum by Mrs. Tylden, the relict of the

late Rev. W. Tylden, formerly of Balliol College. The collec-

tion numbers 23,518 specimens, arranged in cabinets.

Prof. Palmieri, Director of the Observatory on Mount
Vesuvius, has been made an Italian Senator.

A DESPATCH received, at Rome from Aden, November 19,

states that the Italian African Expedition has arrived in Shoa.

The Government Resident at Somerset has telegraphed to the

Colonial Secretary that Messrs. D'Albertis, Hargrave, and

party hrve returned safely from their expedition to the Fly River.

They ascended the country a distance of 350 miles above the

spot rt ached by the expedition party of lai>t year. They were

unable to communicate in any way with the natives who were

very numerous and hostile.

A SIXTH edition of Prof. Page's well-known "Advanced
Text-Book of Geology " has been published. The work has

been enlarged " to embrace whatever is new and important in the

science, to afford space for additional illustration, and to com-

bine, as far as possible, the principles with the deductions of

geolo2[y."

We have on our table the following books :—Preliminary " Re-

port on the Forests of Pegu," by Sulpice Kurz (Calcutta). " The
Aquarium," J. E. Taylor (Hardwicke and Bogue). " Spiritualism

and Animal Magnetibm," Dr. Zc-rffi (Hardwicke and Bogue).

" The Theory of Colour," Dr. W. von Bezold (Triibner).

"The Art of Retouching," Burrows and Colton (Marion).

" Science in Sport made Philosopl:y in Earnest," by Robert

Routledge (George Routledge and Sons). The ninth edition of

" Kirke's Physiology," edited by Morrant Baker (John Murray).

" Between the Danube and the Black Sea," H. C. Barkley,

C.E. (John Murray). The fourth edition of Wanklyn's " Water

Analysis" (Triibner), "Demonstrations of Microscopic Ana-

lysis," Harley and Brown (Longmans). " Mushrooms and Toad-

stools," Worthington G. Smith (Hardwicke and Bogue). "Geo-
logical Observations," Charles Darwin, F.R.S. (Smith, Elder,

and Co.). "Lessons in Electricity," John Tyndall, F.R.S.

(Longmans). "Our Birds of Piey," The Raptores of Canada,

H. G. Vennor (Sampson Low and Co.).

The additions to the Zoological Society's Gardens during the

past week include two Prussian Carp {Carassius vulgaris), Euro-

pean, presented by Lord Arthur Russell, F.Z.S. ; a Bubaline

Antelope {Alcelaphus btibalinus), an Addax Antelope {Addax

naso-maculatus) from North Africa, a Buff-breasted Partridge

{Ptilopachys ventralis) from West Africa, four Brazilian Cormo-

rants {Phalacrocorax brasiliensis) from Brazil, purchased ; a

Macaque Monkey {Macacus cynotaolgus) from India, a Chilian

Sea Eagle {Geranodetus a^uia) from South America, deposited ;

a Hairy -rumped Agouti (Dasyprocta prymnolopha), born in the

Gardens.

SCIENTIFIC SERIALS
Schriften der physikalisch-oekonomiscJien Gesellschaft zu KbnigS'

berg (1875, I ^^^ 2).—These parts, amongst a number of snialler

papers and notes, contain the following more important treatises

:

—On the determinations of temperature in the soil at different

depths at the station at Kimigsberg, by Prof. E. Dorn.—Obser-
vations on the genera of Nematida:, by C. G. A. Brischke and
Prof. Dr. G. Zaddach. This paper occupies more than half of
Part I.—On the temperature in the interior of animal bodies, by
Dr. Adamkiewicz.—On a new species of Algas, Merismopedium
Reitenbachii, Casp., by Prof. Caspary.—On the different forms

of the stigmatic disc oi Nuphar luleum, Sm., by the same.—

C

the latest investigations made by M. Lassaulx on earthquake
by O. Tischler.—On the so-called " Moosbriiche," specially (

the " Zehlaubruch," near Tapiau, by Herr Stiemer.—On tl

courses of rivers," &c., in the North German plains during t:

Diluvial period, by Prof. Berendt.—On one of Euler's geom
trical problems, by Dr. Saalschiitz.—On the courses of rivers

the province of Prussia, by Herr Stiemer.— On the Colora(
bet-tie, by Dr. Schiefferdecker.—On refleciors, by Dr. Berth)]
—On Gore's rotating ball, by Herr Momber.—On the artifici

production of colours from the white of eggs, by Dr. Adai
kiewicz.—On Phylloxera, by Dr. Benecke,—On the oscillatio

of terra firtna, by Dr. A. Jentzsch.—New list of Prussian beetl

(fourth paper), by Dr. Lentz. The author makes the total

different species to the number of 3,216!—On old Prussi;
" Kjokken Moddings" at the coast of the " Frische Haff," 1

Prof. Berendt.—On the conception of value in the differe

theories of the same, by Adolf Samter.—On the power of accoi

modation amongst plants and insects, by Dr. G. Czwalina.—On
erratic block-limestone found near Tilsit, by Dr. Friederici.—

(

salicylic acid, by Prof Samuel.—Archaeological researches 1

the " Kurische Nehrung," by O. Tischler.— On an alleged pre

of the early existence of man in Europe, by Dr. Jentzsch.—

(

an unusually large fungus, Agartcus suffructicosus, by Pn
Casparv.—The Appendix contains the report sent bytheSocie
to the Provincial Landtag on its geognostical researches in t

province of Prussia.—The parts further contain a memoir of tl

late Prof. Argelander, of Bonn, by Dr. Luther.

SOCIETIES AND ACADEMIES
London

Mathematical Society, November 9.—Prof. H. J.
Smith, F.R.S., president, in the chair.—Mr. J. W. L. GLaish
communicated a note on certain identical differential relations.-

Mr. Tucker read parts of papers by Mr. Spottiswoode on curv
having four-point contact with a triply-infinite peilcil of curve

and by Mr. E. B. Elliott on some classes of multiple defini

integrals.—In a paper published in \h& Afathematische Anno.l
(vol. iii. p. 459) Brill has investigated the case of curves havi:

three-point contact with a doubly infinite pencil of curves ; ai

in the same journal (vol. x. p. 221) H. Krey, of Kiel, has appli

a method, similar to tbat of Briil, to the next step in the probk
proposed in Mr. Spottiswoode's paper. He dees not, howev*
appear to have succeeded in completely eliminating the d
ferentials which occur in the process ; arid in that respect 1

solution is incomplete. Some formuke used in Mr. Spott
woode's paper on the contact of carves and surfaces, and in par
cular in that on the sextatic points of a plain curve [Phil. Tran,

1865, p. 657), prove to be directly applicable to the questio

An application of them to Brill's problem will be found in

paper in the Comples Rendus (1876).

Astronomical Society, November 10.—Mr. Huggins, pi

sident, in the chair.—The Astronomer-Royal gave a she

account of the proceedings of the Royal Observatory during tl

recess, describing the lunar and physical observations which h;

been assiduously prosecuted and the state of the calculations f

his new lunar theory,—A paper by Prof. Langley, of the Allegai

Observatory, Pennsylvania, on the measurements of the dire

effects of sun-spots on terrestrial climates was read. Prof LangL
has made experiments to determine the difference in the amou
of heat radiated from the centre of a sun-spot and from an equ
area of penumbra and photosphere. Combining these results wi
the amount of the sun-spot area given as existing during a peric

of maximum of sun-spot frequency in the tables of Messrs. De
Rue, Stewart, and Loewy, he calculated that the mean terrestri

temperature due to solar radiation at a period of sun-spot min
mum would be something between three-tenths and one-tveentie

of 1° C. greater than at a period of sun-spot maximum. Tl

Astronomer-Royal pointed out that the observations of unde
ground temperature made at the observatories at Paris, Edi
burgh, and Greenwich showed differences in the mean annu
t' mperature of the surface soil which amounted to as much 1

6° F. An examination of the temperatures at different deptl

showed that the differences of surface temperature hnd the

cau!-e in something external to the earth, but he .had i.^; four

that the differences of mean surface temperature coincided wit

the variations in the amount of the English serial crop as give

by the Board of Trade returns or with the periods of sun-spo

maxima. Mr. De la Rue said that it did not follow that tl
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iiount of solar radiation would necessarily vary inversely as the

nspot area, for at a period of maximum sun-spot area it was

issible that the radiation from the photosphere might be increased

such an extent as wholly to counteract the difference caused by

e decrease in the apparent area of the photosphere. He further

marked that the numbers given in his papers in conjunction •

th Messrs. Balfour Stewart and Loewy must not now be

lied upon, as some serious errors had been discovered which

was now endeavouring to put straight by a re-investigation

the whole subject.—Mr. Penrose read a paper entitled " An
ideavour to simplify the Method of making the Correction for

! Spheroidal Figure of the Earth in Lunar Observations, and

rticularly with Reference to its Effect upon the Lunar Dis-

ice." — Mr. Christie described some observations which

had made with a polarising photometer upon the relative

ghtness of different parts of the disc of Venus. He had

ind that when the disc of Venus was gibbous, the last part of

: disc to disappear, as its brightness was decreased by rotating

1 photometer, was a sausage-shaped patch, the convex edge of

ich was found to be distinctly within the limb of the planet.

: thought that his observations supported Mr. Brett's theory

fto specula reflection from the surface of Venus.

Linnean Society, November 2.—Prof. AUman, president,

I the chair. — In exhibiting a live specimen of the Norwegian
Imming, the survivor of seven at starting, Mr. Duppa Crotch

I led attention to charts he had made showing the nature of the

pund traversed in two instances in which he himself had wit-

Ijsed the westerly migration of this singular little rodent.—Mr.

I Bentham, vice-president, read a paper on the distribution of the

jDnocotyledonous order into primary groups, more especially in

lerence to the Australian flora, with notes on some points

): terminology.—Dr. Francis Day drew attention to exami-

jltions he had made on some Irish sticklebacks (Gasterostei).

ese had led him to doubt the conclusions arrived by M.

vage {No7iv. Archiv. d. Mus., 1874), as to the propriety of

ding the family into subgenera and some seventeen species.

Day has noticed such abnormal variations in the presence

absence of ventral fin and spines in specimens of the three-

ned and ten-spined sticklebacks as cause him to believe these

ipendagestobe a very imperfect diagnostic and specific charac-

H. Nay more, as certain other Acanthopterygians have been

lierically divided by such features, it is questionable whether

ther observations may lead to considerable necessary revision of

: families. He is of opinion, moreover, that the spinal arma-

e of at least the Gasterostei has an increment in the ratio of

t:ir proximity and access to a maritime habitat.—Mr. H. W.
J tes communicated a paper by Mr. D. Sharp on the respiratory

i iction o\ the Carnivorous Water Beetles {Dytiscidce). Experi-

I nts made by the author on numerous species show that there are

I ie differences in the length of time they spend submerged and

the surface for breathing exposure. For example, the Pelobiiis

rtnanni rtmainsunder water in a ratio of 375 to I of air expo-

e; whereas Dytiscus marginalis, a more highly developed

m, has a corresponding ratio of about 12 to I. Most specimens

the group are more active by night than by day. The
Hirmamti and Hydrovatus clypealis he regards as much

Is developed, and adapted for moving through the water than

1 r indigenous water-beetles ; and therefore, along with the

nerican Amphizoa, appear to him to represent the most rudi-

tntary and primitive of existing forms of the Dyliscidse.— Prof.

ckie gave a supplemental notice of Marine Algae obtained in

! Challenger E-pedition. Of some fifty species one only is

Iff.—A description of Thaumantis pseridaliris and Amesia pexi-

da, two new Lepidopterous forms from Malacca, by Mr. A.

itler, was taken as read.—The same author also had a com-

mication on the genus Euptychia, a revision, with the addition

twelve new species being made ; a case of these butierflies was
hibited in illustration of his paper.—A second communication,

Mr. D. Sharp, referred to new species of beetles {Scarabceida:)

im Central America ; these had been captured by Mr. Belt,

iefly in the neighbourhood of Chontales.—Mr. A. Peckover

hibited and made a few remarks on two skins of the young of

Madagascar insectivore, Hemicentetes niqriceps, Giinth., and
a series of insects from the same island, collected by Mr. A.

igdon, near Antananarivo. -^Mr. E. D. Crespigny showed a

ecimen of the Umbelliferous plant, Tordylium maximum, L.,

tained near Tilbury Fort, a locality wliere it had disappeared

a considerable length of time.

Chemical Society, November 16.—Prof. Abel, F.R.S.,

sident, in the chair.—A paper on barwood, by the late Prof.

Anderson, was read by the Secretary, describing the method of

preparing baphuin from it, and also some of the educts obtained
by the action of various reagents.—The second communication
was on the alkaloids of the aconites. Part I. on the crystallisable

alkaloids contained in Aconitum napellus, by Dr. C. R. A.
Wright. The author finds that the alkaloids from A. ferox,

which he calls pseudanicotine, CjijH^gNOu, differs both in

properties and in composition from aconitine, C33H43NOJJ, the

crystalline alkaloid of A. napella. In one instance, however, he
obtained from the root of the latter a perfectly distinct bitter

crystalline alkaloid, picroconinite, possessing scarcely any toxic

power ; whether this is an alteration product of aconitine or not
remains at present undetermined.—Mr. G. S. Johnson then read
a paper on potassium triiodide, a crystalline compound obtained
on saturating a saturated solution of potassic iodide with iodine,

and slowly evaporating the solution over sulphuric acid. It

forms prismatic or tabular crystals having an appearance very
similar to that of iodine.—The last communication was by Mr.
T. S. D. Humpidge, on the coal-gas of the metropolis. He
has carefully analysed and determined the illuminating power of

different samples, and comes to the conclusion that the gas at

present supplied is but little if any better than it was twenty-

five years ago, the actual increase in illuminating power being

due to the use of improved burners.

Physical Society, Nov. 4.—Prof. G. C. Foster, president,

in the chair,—The following candidates were elected members of

the society :—Warren de La Rue, D.C.L., F. R.S., and W. H.
Preece.—Dr. Guthrie read two letters which he had received

from Dr. Forel, in continuation of a communication which he
made to the Society on May 27 last, in reference to the " Seiches

"

or periodic oscillations which take place in the Swiss lakes, and
on which he has recently made an elaborate series of observa-

tions. Since his communication he has found in a pamphlet by
Dr. J. R. Merian, published in 1828, a formula which is strictly

applicable to the phenomena under consideration. If t be the

duration of half an oscillation, h the depth of the lake, and / its

_ ( '^ - I-M 1
I ^ I \e^ + e ' fS"

length, i = As/— ) nh ~^ } Considering that pro-

bably this formula will be applicable to lakes of irregular depth
if k be the mean depth, he has applied it to several lakes, and
the following are some of his results. In the case of transverse

seiches on Lake Leman, the formula gives 216 metres as a mean
depth, and 334 metres is the greatest known depth. With a
longitudinal oscillation, the mean depth is found to be 130
metres. In the case of Lake Wallenstadt, the formula having

shown the mean depth to be somewhat greater than the

generally accepted greatest depth, Prof. Forel took a

number of fresh soundings, and found a great basin of com-
paratively even bottom and of such a depth as to render

probable the mean depth given by the formula.—Mr. O.

J. Lodge suggested that the formula would be rendered more
simple by using the hyperbolic function. It would then become

/=7r /•- Coth —'. Mr. Lodge also indicated the curveV £ >

which this equation represents.—Dr. Stone exhibited some dif-

fraction gratings on glass and metal, ruled for him by Mr. W.
Clark, of Windsor Terrace, Lower Norwood. The majority

of them were close spirals aljout 1,000 to the inch, which, when
held between the eye and a distant lime-light, exhibited circular

spectra of great brilliancy. The slight difference between the

spiral and true circles appeared to exercise no appreciable effect

on the result. The metal gratings were of linear form, 1,000

lines to the inch, intended for use by reflection in a spectroscope.

The spectra thus obtained were of much greater brilliancy than

those ordinarily obtained by refraction, and presented obvious

advantages for examining the ultra-violet rays. He explained

the mechanical difficulties which had been surmounted in

their manufacture together with the manner in which the

diamond cutters are prepared. The metals hitherto employed,

namely, cast-steel and German silver, are objectionable, and

Dr. Stone proposes, on the suggestion of Prof. McLeod,

to employ speculum metal, and will report the result of

the experiments more fully at a subsequent meeting.—Dr.

Guthrie then briefly described some experiments which he has

made to determine the effect of a crystalloid on a colloid when

in the presence of water. Mr. Graham, in his classical re-

searches, made numerous experiments witii a salt on one side of
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a colloid membrane and water on the other, and Dr. Guthrie

thought it might be well to determine what action, if any, takes

place when a salt is added to a solution of a colloid such as size.

Two or three lumps of rock salt were added to a jelly of size,

and the whole hermetically sealed in a glass tube. The colloid

parted with its water readily, a saturated solution of the salt was
obtained, and the size became perfectly white and opaque,
having undergone a structural change. Experiments were also

made employing a more hygrometric salt, such as chloride of
calcium,—Mr. W. C. Roberts pomted out that a jelly containing

5 per cent, of silicic acid readily parts with water to sulphuric

acid, and dries into a hard glass like hydrate of silica. He asked
whether this might be considered as analogous to the action of
salt on size, or whether the strong affinity between the acid and
water removed it to another class of action. Dr. Guthrie thought
it might be possible to establish the existence of a point at which
the jelly did not give up its water to the hygrometric substance.

He also pointed out the analogy between a jelly s^nd a mass of
small bags filled with liquid.

Entomological Society, November i.—Prof. Westwood,
president, in the chair.—Mr. F. Smith exhibited some remark-
able specimens of thorns from Natal and Brazil, which had been
taken possession of by certain species of Cryptoceridce for the
construction of their nests. Some of the thorns were as much as

3 inches in length.—Prof. Westwood mentioned an instance of
the hairs of a larva of Lasiocampa riibi having caused consider-

able irritation of the skin, and tha^ the irritation was complained
of by his correspondent for a week afterwards.—The Professor

exhibited a singular Coleopterous larva from Zanzibar, of a flat-

tened, ovate form and a steel-blue colour, with two points at the

extremity of the body, and with long, clavate antennce. The
head bore some resemblance to that of the dipterous genus
Diopsis. He also exhibited a specimen of the butterfly, Ihsperia
sylianus, received from the Rev. Mr. Higgins, of Liverpool,

having the pollinaria, apparently of an Orchid, attached to the

base of the tongue. Also an Orchid bulb purchased by Mr.
Hewitson with a collection of roots from Ecuador, which was
found to contain nine living specimens of cockroaches, compii.-ing

six different species, viz., Blatta orientalis, Americana, citterea,

Ataderce, and two others unknown to hini, some being of con-
siderable size.—Mr. Dunning read a " Note on Acentro/us," in

which he remarked on Hter Ritsema's Second Supplement to

his Histoiical Review of the genus, published in the Transactions

of the Entomological Society of the Netherlands, in which that

author tried to prove that two distinct species existed, of which
one [A, nivcus, Oliv. = A. Garnonsii, Curt.) has a female with
rudisnentary wmgs, and the other (^. latipennis, Moschl. —
Zancle Hansotii, Ste.), has a female with normally developed
wmgs ; whereas, Mr. Dunning argued that the facts, as stated

by Heer Ritsema, did not in any way prove the duality, but

were quite consistent with the unity of the species.

Institution of Civil Engineers, November 14.— Mr.
George Robert Stephenson, president, in the chair.—The paper
read was on the Japan hghts, by Mr. R. H. Brunton.

Paris

Academy of Sciences, November 13.—Vice-Admiral Paris

in the chair.—The following papers were read :—Theorems rela-

tive to systems of three segments making a constant length, by
M. Chasles.— Note on the recent progress of phylloxera in the

departments of the two Charentes, by M. Bouilland.—Continua-

tion of observations of eclipses of Jupiter's satellites at the Obser-
vatory of Toulouse, by M. Tisserand . For eclipses of the first

satellite little seemed to be gained by using larger instruments
;

for those of the second and third the difference was greater.—M.
Milne-Edwards presented the first part of tome xii. of his work
on comparative physiology and anatomy of men and animals. It

treats of audidon and sight.—Report on a memoir ofM . Fouque,
" Mineralogical and geological researches on the lavas and dykes
of Thera" (irland of Santorin group). These lavas contain two,

and often three triclinic felspars (some say volcanic rocks never
contain more than one) ; albite predominates among the small
crystals ; labradurite or anorthite among the large. These anor-

thite lavas (hitherto thought exceptional) form forty-one of the

dykes of Thera. M. Fouque shows, from experiments, that a
lava fused and suddenly cooled is quite as crystalline as when it

has solidified slowly ; crystals are formed before ejection from
the ground. Contrary to M. Tschermak, who would eliminate
from the catalogue of mineralogical species all triclinic felspars

except albite and anorthite, M. Fouque shows reason for retain-
;

ing oligoclase and labradorite. Tridymite, a variety of crysl

listd silicon, is found in the lavas in form of thin hexago
imbricated plates ; M. Fouque regards it as a posterior format
to the other elements, and as having arisen at a high temperat
under the influence of imprisoned droplets of water, when 1

surrounding ro:k was liquid or viscous. The report speaks hig'

of the value of this memoir.—Researches on the brachistochro
of a heavy body, with regard to passive resistances, by M. Hal
de la Goupilliere.—On the characteristics of systems of con
and surfaces of the second order, by M. Halphen.—M. Frang
recommended, against phylloxera, the vitriolic water from I

mines of pyrites of Sainbel. — Observations rela'iveto the gene
theory of trombes, by M. Virlet d'Aoust. He describes so
dust whirlwinds observed on the Mexican plateaux.—Determii
tion, by the method of analytic correspondence, of the envelo]
surface of a surface whose equation contains n parametres ci

nected together only by « — 2 relations, by M. Saltel.—Influei

of temperature on magnetisation, by M. Gaugain. The value
the temporary variation varies considerably frjm one bar
another. To determine the influence of temperature this shoi

be kept invariable throughout an experiment ; the author (

scribes how he accomplished this. With a bar susceplible
considerable temporary variation, the magnetism developed
300° is weaker than at ordinary temperature, but in the oppos
case it is stronger.—On the hydrates of sulphate of copper,
M. Magnier de la Source.—Onmargaric chloride and its derl'

fives, by M. Villiers.—Researches on quercite, by M. Pruni
He considers quercite to form a transition between the fa

series and the aromatic series.—On angelic acid, by M. Deny
9ay. He verifies his former experimental results against soi

contradiction of them by M. Fittig in the Berlin Chemi
Society.—Physiological experiments on the functions of t

nervous system of Echinida, by M. Fredericq. The coi

described as the nervous system are the means by whi
harmony of movements is established. Fa;ts seem also

favour the existence of a nervous plexus situated in t

thickness of the external tegument.— On the mobile sti

of Podophrya fixa, by M. Maupas. This, he says, har*.

merits its name ; it is more mobile and vagabond than kno'
Acinetinians, and is an intermediate type between suctorial in

soria and ciliated infusoria, properly sj called. He describes

detail the changes which take place in it during its mobile peric

—On the existence of asparagii'.e in sweet almonds, by i

Portes.—On the influence of leaves and floral branches oa t

nature and quantity of sugar contained in the scape of agave,

M. Balland. Both leaves and flowers have an incontestable r

in the formation of sugar.—On a meteoric iron very rich in nicl,

found in the province of Santa Catharina (Brazil), by MM. Guig
and Ozorio de Almeida ; iron 64 per cent., nickel 36. It a

pears to belong to the terrestrial rocks. M. Daubree remark
that a careful examination of all that region was very desiral.

—Chemical composition of the wa'.er of the Bay of Rio
Janeiro, by MM. Guignet and Teller. It contains consider,,'

quantities of silica and alumina (9 "5 and 7*5 gr. respectively,

cubic metre). This is from decomposition of the gndss a

granite rocks under friction of the water.
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FERRIER ON THE BRAIN
The Functions of the Brain. By David Ferrier, M-.D.,

F.R.S. With numerous Illustrations. (London: Smith,

Elder, and Co., 1876.)

II.

SINCE it is certain that the movement of a limb may
be occasioned by an idea, an emotion, or a sen-

sation, and also by the reflex of an external stimulation
;

since, moreover, it is certain that such a movement may
be arrested by an idea or emotion ; and since there is

good ground for the hypothesis that the cerebral hemi-

spheres are, if not the sole agents, at any rate indis-

pensable accessories in the production of ideas and
emotions, we have every right to conclude that the

hemispheres play a part in the normal production of

many movements ; and that ideas and cerebral processes

are the subjective and objective aspects of one and the

same effect. But experiment proves that many, if not

all, these movements can be executed in the absence of

the hemispheres, therefore the hemispheres are not indis-

pensable but accessory factors. This leads to the question.

What part do they play ? And this again to the questions,

Are all cerebral processes or only some of them, ideas

emotions, and sensations, the others being simply mole-

cular movements which propagate their excitation to cen-

tres of muscular innervation ?

I understand the Hitzig-Ferrier view to be this : One
set of cerebral processes, having their centres or terminal

stations in a limited region of the cortex, are sensational,

emotional, and ideal; another set, having also all their

centres or terminal stations in a limited region of the

cortex, are motor. I am not quite sure that this repre-

sentation is exact, for in both writers there is absence of

explicit definition. But this much at least may be taken

as exact, that they profess to have discovered limited areas

of sensory and motor stimulation, and within these areas

limited spots for particular sensations and particular

movements. The interpretation must, of course, rest on

a basis of fact, yet the facts observed may be accepted

without forcing acceptance of the interpretation. There
is general agreement on the facts with great want of

agreement as to the conclusions. I have already suggested

that the discoveries of Hitzig and Ferrier are of great im-

: tance ; but only as finger-posts for anatomists seeking

pathways of stimulation, not as inductive stations for

1 active inferences. All we can say at present is that

ctrical stimulation of certain spots is followed by cer-

jiain movements ; but how the stimulation reaches the

pnotor nerves is as dark as before.

I

Thus far, therefore, the part played by the cerebral pro-
" ss is only recognisable as an incitation ; it certainly

s not effect the movements, it only incites the motor
ijans. And thus far it is on a level yf\t\i peripheral

fucitations, such as the incitation of laughter by tickling

he sole of the foot ; or of vomiting by tickling the fauces.

Laughter is a function of a complex apparatus, and this

ipparatus may be stimulated in very different ways from
ery different starting-points—an idea, a sight, or a touch.

/omiting, again, follows from a blow on the head, acidity

n the stomach, a disgusting sight, a smell, or a tickling
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of the throat. No one considers the sole of the foot and
the fauces to be centres or terminal stations for the func-

tions of laughter and vomiting. Why, then, when we see

movements of the limbs, the eyes, or the tail following

stimulation of the cerebral cortex, are we to conclude these

movements to have their centres in the cortex ? The foot

may be removed or the sole rendered insensible, yet

still laughter will be stimulated by ideas, sights, &c., as

before. In like manner the spot of the cerebral cortex

may be removed or destroyed, yet still the limbs will move
a5 before. Nay, not only the cortical spots, but the whole
hemisphere may be removed, and still the limbs will move
as before.

For anatomical purposes we make a wide distinction

between grey matter and white, and a still wider distinc-

tion between central and peripheral nerve- substance.

Physiologically such distinctions are, I conceive, erro-

neous, the whole nervous system being one. But the

distinction between a centre

—

i.e., a place \to which
stimulations are carried, and frofn which motor impulses

issue—and a peripheral region where stimulations begin

or end—is both a physiological and an anatomical

division usefully maintained. According to this defini-

tion of a centre, we may doubt whether the cortex of

the cerebrum has any claim to be called a centre, or

group of centres, whether, in fact, it is not a peripheral

region, the processes of stimulation in it being of the same
order as the processeses of stimulation in the skin, or

mucous membranes, i.e., simply those of peripheral in-

citation.

This is the paradox to which allusion was made at the

close of my former article. As it would occupy too much
space for development here, and as I have worked it out

in a volume now at press, I merely suggest it for specu-

lative readers, and pass on to Dr. Ferrier's book.

First as to his facts. It has been urged against his

localisations that he has employed a too powerful current.

On this subject I have no right to an opinion, but incline

to accept his reply as satisfactory ; though one must not

overlook the fact remarked by Carville and Durct, that

very different movements may be occasioned by the

stimulation of one and the same spot according to inten-

sity of the current—a fact analogous to what is observ^ed

in stimulations of the skin. It has been urged by Hitzig,

and also by Braun (Eckhard's '' Beitrage," vii., 133, 137),

that in Dr. Ferrier's experiments the same movements
follow stimulation of different spots, even when these

spots are situated in the different regions recognised as

excitable and non-excitable. The objection is not only

triumphantly answered by Dr. Ferrier, but is answered

by the introduction of an idea which is of great signifi-

cance :
—" The mere fact," he says, " that movements

result from stimulation of a given part of the hemisphere

does not necessarily imply that the same is a motor

centre in the proper sense of the term. It will afterwards

be shown that the movements which result from stimula-

tion of the regions in question are expressive of sensation,

and that the character of the movements furnishes an im-

portant index to the nature of the sensation "
(p. 147 ;

compare also p. 163).

As an answer to his critics this seems conclusive. But

does it not throw a serious difficulty in the way of his

hypothesis ? If, as he luminously suggests elsewhere.
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" the sensations accompanying muscular action being re-

peated as often as the muscular action itself, the organic

nexus between the motor and tactile centres becomes so

welded, that this sensori-motor cohesion enters like a

compound chemical radical as a simple factor into every

association which motor centres can form with other

motor centres and with sensory centres in general " (p.

268) ; then surely this, while it satisfactorily accounts for

the motions following excitation of sensory regions, leaves

unexplained the facts of other such excitations not being

followed by motions (comp. p. 231), and raises the question

whether all motions are not due to sensory excitation ?

On the first point let us ask why the optic thalami—said

by him to be sensory centres—do not respond by motor
manifestations when stimulated ? He regards this " as

sufficient of itself to dispose at once of the views of those

who would attribute motor functions to these ganglia.

The fact that lesions of the optic thalami cause paralysis

of motion proves nothing regarding the real functional

significance of these ganglia "
(p. 239). Agreed ; but then

why does he not equally conclude that absence of paralysis

of motion, when the corpora striata are destroyed, dis-

proves the motor function he assigns to these ganglia,

especially since direct stimulation of these ganglia does

not produce motions ?

Then, again, if sensorial excitations produce move-
ments by playing upon the motor centres, why not adopt

the view which regards all cerebral excitation as sen-

sorial ? The hypothesis of motor centres in the cortex

would thus be resolved into the fact that particular sen-

sations excite particular movements ; and the localisation

of spots on the cortex would be no more than analogous

localisations on the skin—the sensation excited by tickling

the sole of the foot, causing different movements from those

caused by the same stimulus applied to the heel or instep.

Dr. Ferrier has explicitly declared that " there is no
reason to suppose that one part of the brain is excitable

and another not. The question is how the stimulation

manifests itself" (p. 130). This is in accordance with what

I have maintained, namely, that neural processes are

uniform in character, the diversity of their results— sen-

sation, motion, or secretion—depending on anatomical

connections. In itself, a neural process is no more a

sensation than it is a secretion. To determine a motor
centre, therefore, we must look beyond the cortex, and
detect its anatomical relations to the motor-apparatus.

Do Dr. Ferrier's experiments prove that the area of the

cortex, assigned by him as the motor area, has such ana-

tomical relations to the motor apparatus, and the sen-

sorial area such relations to the sensory organs, that we
can speak of their activities as motor and sensorial

functions ? In other words, are the cortical areas to be

regarded as playing the part of central functions or only of

peripheral incitations ?

He has argued his view with such force of fact and
suggestion that I have little doubt of his carrying most
readers with him ; and because I dissent from his view

I must occupy all my remaining space by endeavouring to

weaken the effect of his argumentation. He considers that

the indications naturally suggested by the observed facts

of electrical stimulation are proved by the observed effects

of disease and extirpation. Stimulation of particular

spots is followed by definite movements ; destruction of

those spots is followed by paralysis of those movements.
The reader is led captive by what seems irresistible logic-

The evidence seems decisive. How if the evidence

should be illusory ? That it is illusory may be shown, I

think, under three heads :

—

First Head.—The Italian physiologists Lussana and Le-

moigne have specially called the attention ofexperimenters

to the fact that very many recorded contradictions result

from the not distinguishing between the first and second

experimental periods, namely, the effects observable soon
after the operation, and the effects which are observable

when the disturbance has settled down, and the organism
has recovered something like vs normal state (" Fisiologia

dei Centri Nervosi," 1871). The first period comprises
what may be called the effects of Disturbance of Function;

the second period the effects of Removal of Function. The
distinction, so fruitfully introduced by Dr. Hughlings

Jackson, of discharging lesions and destroying lesions

falls under the same conception. I will only add that

neither the effects of Disturbance nor the effects of Re-
moval are to be taken as conclusive evidence that the

function disturbed or removed is the function of the

organ operated on ; but that whenever a function per-

sists, or reappears, after the destruction of an organ, this

is absolutely conclusive against its being the function of

that organ.

This premised, I must suggest that Dr Ferrier's experi-

ments cannot be considered as conclusive, because he

was unable to keep the animals alive long enough to allow

the effects of Disturbance to subside, so as to leave only

the effects of Removal to be estimated. And this is the

more to be emphasised because in some instances the

animals did survive long enough to show some subsidence

of the disturbance and some reappearance of the lost

functions. Now the reappearance of a function after the

destruction of an organ admits of but two interpretations

—either the function was arrested as an effect of the dis-

turbance, or its organ was destroyed, and another organ

had vicariously taken its place. This second interpreta-

tion is much in vogue, and has received the name of the

law of Substitution. The notion that a function can be

driven from organ to organ, " like a sparrow driven from

one branch to another," as Goltz picturesquely says, is

surely raising Hypothesis to the «th power? Dr. Ferrier

without adopting the first of the two interpretations,

argues against the second with his usual force ; replacing

it by one which is physiologically more consistent, namely,

that " there is no direct estabhshment of new centres in

place of those which have been lost, but that those which

remain may indirectly without assuming new function^

make up for the loss, to some extent at least." In these

cases " the path from impression to action is not as in thd

ordinary course of volition through the cortical motoJ

centres to the corpus striatum, and thence downwards t<^

the motor nuclei and motor nerves, but through the basa

ganglia directly." This fails to meet the case when, foij

example, the function of .vision on one side disappear

after removal of its assigned cortical centre, and never-^

theless reappears. We cannot get the ear to do the work

of the eye ; and if touch does indirectly make up for loss

of sight, it is by a slow process of acquisition ; whereas

the animal recovers its lost sight, and that in the course

of a few days.
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But restricting the explanation to movements, is it

not a relinquishment of the hypothesis of voluntary

motor centres ? Is it not an invocation of the hypo-

thesis of peripheral incitation ? Observe this, more-

over : Dr. Farrier restricts his explanation to the move-

ments which have been automatically organised in the

corpora striata. All actions not become automatic are

impossible after removal of the cortical centres. "It may
confidently be asserted," he says, "and perhaps it may
one day be resolved by experiment, that any special tricks

of movement which a dog may have learnt would be

effectually paralysed by removal of the conical centres."

Weil, since this was written, experiment has decided the

point. By an ingenious method of washing away cerebral

substance, Goltz has been able to greatly diminish the

disastrous effects of operation, and thus preserved the

animals for weeks, in the course of which he observed an

almost complete restitution of the lost functions. One of

the striking cases recorded by him (Pfliiger's Archiv,

xiii. 31) is that of a dog who had been taught to " give

the paw " on command. When the surface of the left

hemisphere had been washed away there was at first a

complete destruction of the power to give the right paw
;

and the dog when urgently called upon to give it, looked

wistful, and ended by stretching out the left paw. Had
the dog died within six days after the operation this might
have been cited as proof of the destruction of a voluntary

centre ; but the dog lived, and on the eightli day began

to give the right paw when asked, and a month afterwards

gave it as readily as before the operation.

SecondHead.—Under this head we may consider the evi-

dence adduced for the existence of definitely circumscribed

areas, and definite spots within those areas. Dr. Ferrier's

pages are very instructive on this point, but not, I think,

competent to force his conclusion when they are con-

fronted with Goltz's experiments, which show that the

paralysis of sensation and motion cannot reasonably be as-

signed to the destruction of particular spots, because the

paralysis is dependent solely on the amount of substance

washed away, and not at all on the localities. Add to which

the fact just insisted on, that the paralysis is temporary.

Dr. Ferrier believes that his experiments prove the distinct

localisation of motor centres. For example, he produces

inflammation and suppuration in one place, and observes

spasms followed by paralysis of motion in the whole of

one side of the body. This is urged in proof of motion

being affected without affection of sensation. On exami-

nation, however, it seems to me only to prove the effects

of disturbance ; and this the more decisively, because he
admits than when instead of an irritatijtg suppuration

there is extirpation of the centre, the paralysis quickly

disappears. "In these experiments," he adds, "the
power of movement alone was destroyed, sensation re-

maining acute and unimpaired." This is very ambiguous.
Sensation elsewhere—on the other side of the body—was
unimpaired ; but so was power of movement there. In
the paralysed limbs there was no sensation.

Let us now turn to a sensational centre : and we will

select that of Vision, because the experiments are here

most striking. Destruction of the " angular gyri:s " on
one side causes blindness in the opposite eye. But this

effect is temporary, and begins to subside the next day

(p. 165). One would imagine that in presence of such

observations, the fact of blindness would be attributed to

Disturbance, not Removal of Function ; and the recovery

of vision to the subsidence of the disturbance. Dr. Ferrier

interprets the recovery as due to the compensatory action

of the centre in the other hemisphere (p. 169). But this is

to invoke the Law of Substitution (which he has success-

fully refuted), and leaves unexplained why the compen-
satory action did not manifest itself from the first. The
experiments of Goltz seem to me conclusive as to the

observed blindness being merely the effect of disturbance
;

not only does the vision gradually return, but is proved
not to depend on the conpensatory action of the intact

centre, because it reappears even in an animal deprived

of the other eye. That is to say a dog, with only one
eye, had almost the whole of one hemisphere washed
away, so that on the one side it had no optical apparatus,

on the other no visual cortical centre—yet it showed un-

mistakable evidence of being able to see. Observe the

dilemma: either there is a complete decussation of the

optic nerves, so that each hemisphere is the sole centre

for one of the eyes j or the decussation is pattial, so that

each hemisphere is a centre for both eyes. In the first

case destruction of the one hemisphere should produce

absolute and permanent blindness in one eye—and this

is disproved by experiment. In the second case destruc-

tion of one hemisphere should produce partial blindness

in both eyes—and this also is disproved by experiment.

Or, finally, the visual centres are not in the hemispherer,

so that destruction of the hemispheres is not destruction

of vision—and this is what experiment proved.

Third Head.— I must be very brief on this point

—

namely, that very various effects ensue on excitation of

one and the same spot. If we regard the cortex as a
peripheral surface of excitation there is nothing myste-
rious in the various effects produced by reflexes from it

—

as from the skin ; but if we regard it as a collection of dis-

tinct sensory and motor centres, there is great difficulty in

reconciling the results of observation. For example, the

so-called voluntary centres for movements of the limbs and
tail are found by Bochefontaine to be centres of salivary

secretion. In his memoir in the Archives de Physiologic

(1876, No. 2, p. 169), the last-named experimenter sums
up the results of his observations thus— that the hypo-

thesis of cortical voluntary centres would lead to the

conclusion that the same spot was the centre for volun-

tary movements in a limb, and involuntary contractions

of the bladder and spleen, as well as dilatation of the

pupil.

My space is exhausted, and I have not been able to do
more than criticise the main topic of Ur. Ferrier's book

—

and this not with the fulness which its importance de-

mands. But if I have shown grounds for regarding the

hypothesis of voluntary centres in the cortex as at any rate

far from proved, and in doing so have had to adopt an
antagonistic attitude throughout my review, I should not

be just to him, nor to my own feelings of gratitude, if

I did not, in concluding, express a high sense of the value

of his work, full as it is of suggestions, and rich in

facts, which no counter-facts can set aside. It wilt long

remain a storehouse to which all students must go for

material. It may be the starting-point of a new anatomy

of the brain.

George Henry Lewes
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OUR BOOK SHELF
British Manufacturing Industries.—^.dSa^^ by G. Phillips

Bevan, F.G.S. " Jewellery," by George Wallis ; "Gold
Working," by Rev. C. Boutell ;

" Watches and Clocks,"

by F. J. Britten ;
" Musical Instruments," by E. F.

Rimbault, LL.D. ; " Cutlery," by F. Callis. (London :

Stanford, 1876.)

This little volume (which is intended for popular read-

ing) is comprised of several short essays, by different

writers, upon the separate subjects indicated. Each
essay contains a fairly good account of the history

and general trade position of its subjects, but so far as

their mechanical construction and the manufacturing

operations involved therein are concerned, all are more
or less disappointing. No doubt this is in great m.easure

to be attributed to the nearly entire absence of diagrams,

the essay on watches and clocks alone being illustrated,

and that but scantily. Naturally some subjects suffer

more than others. In jewellery, gold working, and
cutlery the forms produced are familiar, the tools em-
ployed are simple, and what is the method of shaping

and fitting tOj;ether the various portions can easily be

imagined. But with musical instruments and watches

and clocks the case is different
;
people, a priori, are

unacquainted with the apparatus or mechanism made use

of, and a free reference to diagrams or figures becomes
indispensable. In the essays upon jewellery and gold

working, especially in the latter, their aspects and
bearings as branches and developments of art are parti-

cularly dwelt upon. Cutlery, of course, is treated as an

industry, so are watches and clocks. We are afraid the

last-mentioned essay is not very carefully written, the

writer, amongst other things, actually forgetting to tell us

that there is any connection between the length of a

pendulum and the time of its swing. And what he can

be thinking of to describe Huyghens as a " French clock-

maker of eminence," who "about 1650 showed great

skill and ingenuity in arranging pendulums to clocks, so

as to describe a cycloid," we do not know. The essay

upon musical instruments (considering its not being

illustrated) is much more intelligible than it might have
been.

The book is neatly bound and printed, but will require

considerable alteration and extension before it becomes
what from its title we expected to find it.

An Introduction to the Osteology of the Mammalia. By
Prof. W. H. Flower, F.R.S. 2nd Edition. (London :

Macmillan and Co., 1876.)

Prof. Flower's valuable " Osteology of the Mammalia "

holds so high a position among scientific manuals that

the appearance of a second edition requires but a passing

notice from us. The author is himself so continually

adding to our knowledge of the anatomy of the higher

Vertebrata, at the same time keeping fully au courant with

the investigations of both British and foreign zoologists,

that there are several minor additions which he has

had to make after an interval of six years, since the

appearance of the volume originally. Amongst the most
important of these, we notice the record of the conical

form of the odontoid process of the axis vertebra in the

Chevrotains {Tragulina), the introduction of a summary
of Prof. Parker's study of the development of the skull of

the pig, the account of the hyoid bones of the Ant-eater,

of the large pectineal process in Phyllorhine Bats, and of

the peculiarly anchylosed tarsus in the Muntjacs. In the

first edition the typography and the printing of the wood-
cuts was too black throughout ; in the new one this de-

fect has been entirely removed, both the type and the

figures being all that can be desired. There is a new
outline diagram of special interest introduced to illustrate

the mutual relations of the various elements of what
may be termed the typical mammalian skull. This re-

places a plan drawn out for a similar purpose in which

the names of the bones were distributed over a page in

such a way as to indicate their relative positions. In the

new diagram the employment of outlines to the bones

renders the exact situation much more distinct and
enables the commencing student to carry away with him
a much more precise idea of the exact neighbourhood of

each part of each bone than was possible from the older

plan. We welcome with much pleasure this new edition

of the " Osteology of the Mammalia."

LETTERS TO THE EDITOR
\Thc Editor does not hold himselfresponsible for opinions expressed

by his correspondents. Neither can he undei-take to return,

or to correspond with the writers of, rejected mannscripts.

No notice is taken of anonymous communications i\

On the word " Force "

Prof. Tait in his lecture on Force said that this word must

be used in a certain definite sense and in this sense only. In

ord( r to claim Newton's authority for the one definite sense to

which he would confine the word, he has to assume, not only that

Newton translated 7^r<r^ by vis impressa, but that he—an English-

man writing in Latin—used vis insita, vis matrix, &c., without

any English equivalents. Until good evidence for these assump-

tions—improbable as they are on the face of them—is brought

forward, Prof. Tait cannot claim the authority of Newton in /lis

favour.
In the communication I made to Nature (vol. xv. p. 8) I con-

tended that the authority of Newton was against the restriction of

the word to this one sense, on the assumption that the equivalent

of Newton's word vis is foice. To those who demur to this

assumption I propose the questions : (i) Is it likely that Newton
had in his mind no English equivalents for vis insita, vis gravi-

tatis, vis centrifuga ? (2) If force is not English for vis, what
English word had Newton in his mind ? Until some new light

is thrown on these questions I maintain that Newton's authority

is claimed for the restriction of force to the sense of vis impressa

on, to say the least, insufficient grounds ; and that the obvious

interpretation of Newton's words is dead against it.

I have, I hope, in a previous communication done justice to

Prot^ Tait's zeal for definiteness and accuracy ; and with him I

feel what supreme virtues these are in a scientific man. But I

contend that the wide sense of the wordiforce—which I attribute

to Newton—is not loose and inaccurate ; it is simply general and

comprehensive ; each of the narrower uses, as in vis impressa,

vis insita, is not more accurate but more special : these special

senses are not inconsistent, though they are not identical ; they

are neither inconsistent with each other nor with the use of the

word force in its widest sense. Some English mathematicians

wish to have this valuable word all to themselves for a

special technical sense ; Newton claims no such monopoly, nor

is it claimed by all foreign mathematicians, nor conceded by
metaphysicians ; nor is the claim to this monopoly likely to be

conceded until a better title to it has been shown.

Cambridge, November 24 P. T, Main

Peripatus N. Zealandiae

In the November number of the Annals and Magazine of
Natural History is a paper by Capt. Huttoa on Peripatus N.
Zealandla;, in which the author comes to the astounding results

that this species is hermaphrodite, and that its horny jaws are not

foot jaws but homologous with those of annelids such as Eunice.

If such w-ere in reality the case much of my results concerning

Peripatus capensis {P/iil. Trans. R. Sac, 1874, vol. clxiv. Parts)

would lose its value, and since I believe Peripatus to be a most

important form, and a representative of the ancestral stock of all

tracheates, in fact of the Protracheata of Prof. Haeckel, I hasten

to write a few words in reply.

I obtained specimens of Peripatus N. Zealatidice at Wellington

from Mr. W. T. L. Travers, who has done so much for science

in New Zealand, and who most kindly assisted me and my late

colleague, R. von Willemoes-Suhm, in many ways, and who
first pointed out P. N. Zealandice to Capt. Hutton also. I

had further at least fifty specimens of Peripatus collected for

me and brought to me alive. I examined these and made
notes, but have been prevented by other work from publishing
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them hitherto. P. N. Zealandia is not hermaphrodite. I ex-

amined several males, which differ in no essential points in their

structure from those of/', captnsis. IJke those of/', capensis,

they are less numerous than the female?, and Capt. Ilutton has

been unlucky enough not to meet with any among.st the twenty

specimens examined by him. The jaws of /'. N. Zealandice are

further, I believe, developed just as are those of P. capensis. At
least I saw that the earliest stages corresponded, and recognised

the first pair of members of ihe embryo in P. N. Zealandiie in

the stage in which they are not yet turned inwards to become
foot jaws. I have prepared a more extended answer to Capt.

Hutton's paper with an account of my own observations on
/'. N. ZialandiiC for the Ann. and Mag. ofNat. Hist., but as this

cannot probably be published immediately, I should be much
obliged if you would insert this reply in Nature.

H. N. MOSELEY,
Naturalist to II. M.S. Challenger

The Age of the Rocks of Charnwood Forest

It is no doubt to be regretted that Mr. Woodward, misled by
insufficient authority, should have introduced, in his excellent

work on the geology of England and Wales, still further con-

fusion into the maltreated old rocks of Charnwood Forest, but I

doubt whether their age is quite so certain as Prof. Hull seems to

think. I fully agree with him that there is not a particle of evi-

dence for thtir Laurent ian age, and that their syenites and horn-

bltndic granites cannot be correlated with the hornblendic gneiss

of the Malverns, but I must demur to his grouping them with

the Cambrian rocks of the Longmynds or of Llanberis. The
authority of Prof. Sedgwick is great, but it must be remembeied
that the term Cambrian with him included far move than in the

nomenclature of the Geological Survey, and I am not aware
that he ever committed himself to the Charnwood ri cks being

equivalent to his Lower Cambrians. Except a slight lithological

resemblance of sc me Charnwood rocks to those of Harkch
and Llaubeiis, and a still slighter to Lorgmynd rocks, there is

really nothing in favour of this special correlation. One point,

however, there is which may give some clue to their age, which
does not seem to have been much noticed hitherto, probably

bicause the facts have been strangely overlooked in the Geolo-

gical Survey description of the district. It is that beds of coarse

volcanic agglomerate and ash abound among the Charnwood
series. Further, the resemblance of the rocks as a whole (when
not unusually metamorphosed) is very close to the "green slate

and porphyry series" (or Borrowdale rock'^) of the Lake District.

Compared with the Welsh rocks, they are far more like those of

Cader-Idris than of Llanberis. With these there is scarce any
lithological resemblance, but if I mixed my Charnwood collec-

tion with those from the other two localities, eipecially the former,

I should have great difficulty in separating many specimens. It

seems then to me far more likely that this great volcanic activity

in the Charnwood district should have corresponded in time with

that in the Lake District or with some part of that in Wales, than

that it should have happened in the age of the Harlech, Llan-

beris, and Longmynd groups, where we have no evidence of any

volcanic disturbance. The argument may be summed up thu?,

as it seems to me :—The Charnwood rocks are old, so are both

the competing groups ; they are unfossiliferous, so are both

;

they are cleavtd, io are both ; they contain evidence of great

volcanic action, so do the Borrowdale series, and not the Welsh
Lower Cambrians. One point for the former. The general cor-

respondence of their strike with that of the Borrowdale series

under Ingleborough may also perhaps count for something.

T. G. BONNEY
St, John's College, Cambridge, November 25

Though the discussion of the age of the rocks of Charnwood
Forest is not likely in the present state of our knuwle 'ge to lead

to any useful result, there are still a few points in Prof, Hull's
letter on the subject which seem to call for remark. In the first

place the late Prof, Jukes was by no means so strongly in favour
of the Cambrian age of these rocks as Prof. Hull states. Prof,

Jukes' words, in Potter's (not Porter's) " History of Charnwood
Forest " are as follows :

—" It is therefore uncertain whether they
(the rocks of Charnwood) l^long to the Devonian, Silurian, or
Cambrian systems, the probability only being in favour of the
latter.'' Secondly, the Cambrian of Sedgwick includes a great

deal more than the Cambrian of the Geological Survey, and
therefore there is not the perfect unanimity between these two

authorities that Prof, Hull's remarks would lead us to believe.

Thirdly, if lithological resemblance is to go for anything, it may be
used directly against the Cambrian age of the rocks. On the

western side of the forest we find sheets of crystalline rock and
beds of highly altered conglomerates and breccias, which have a
suggestive likeness to the lava iljws and ash beds of the green
slate and porphyry series of the Lake District I don't say the

resemblance proves anything, but it is worth quite as much as

the similarity between the slates on the east side of the forest and
the slates of Llanberis. Mr. Bonney has also called attention to

the fact that the strike of the Charnwood Forest rocks is the

same as that of the Volcanic Series in the Lake Country, when
that group is last seen. Again, it is far from certain that the
rocks of Charnwood Forest are all of the same age. I recollect

seeing many years ago some sections (of which I am afraid I have
kept no record) that seemed to show that some of the bosses of

Dioritic rock near Markfield were older than the slates that

surrounded them. If this be so, perhaps these crystalline hills

may be the projecting pohUs of a nucleus of similar rock that

underlies the whole area, and which may be Laurentian in age.

The rocks are not gneiss, but I know of no reason why the equi-

valents of the rocks of the Hebrides must be gneiss all the world
over ; they are, however, rich in hornblende, and so are the

Hebridian rocks. With all these possibdities before us, I am
afraid it will be hard to arrive at that enviable state of security

which Prof, Hull seems to have been in when he penned his

letter, A. H, Green

I AM pleased to find in Nature, vol. xv., p, 78, a letter

from Prof. Hull, with reference to the age of our Charnwood
Forest rocks. He writes against their assignment by Mr. H,
B. Woodward, in his "Geology of England and Wales," to

the Laurentian period (see p. 24).

But, in fact, as Prof, Hull himself points out, we also find on

p, 30 a statement that part of the series may belong to the Cam-
brian epoch.

It would appear that as Mr. Woodward is not personally

acquainted with the region, he has endeavoured to give the views

of the various authors whom he knows to have written on the

subject, and as these are conflicting, and based upon little per-

sonal work, it is no wonder that he has been led astray.

I do not think sufficient importance has been attached to the

study of this isolated outcrop of old rocks. We can trace its

continuation to the south and south-east for a considerable dis-

tance, and I would venture to suggest the possibility of a flexure

or spur in this direction connecting with the old palaeozoic ridge

for which we have lately been fishing in the Wealden. In my
" Geology of Leicestershire and Rutland," which will shortly

be published, there will be found some fine photographs of the

principal quarries and natural outcrops of the Charnwood rocks ;

and I have there given the reasons which induce me on the whole

to refer the main mass of the rocks to neither Laurentian nor Cam-
brian, but to the Silurian period. The evidence is but scanty

however, but a balance of probabilities at the best. As to

Sedgwick's determination of the region, we must remember that

much that he then called Cambrian has since been assigned

to Lower Silurian, Wm, Jerome Harrison
Town Museum, Leicester, November 24

Minimum Thermometers

Some time ago a correspondence appeared in Nature (vol. vi,

pp, 122, 142, 221) on the subject of moisture deposited in mini-

mum thermometers exposed on the grass. As I was at the time

much annoyed with this myself I took up every hint I could get

in the matter, though I must confess with indifferent success. I

tried for a long time india-rubber packing', with sealing-wax, &c.,

of varying coat?, as advised, but still moisture insmuated itself.

At last I bethought myself of a cork packing, I cut a piece

of cork so as to fit tightly round the neck of the thermometer

tube, then inserted the tube and packing into the glass case—

the cork packing being about a quarter of an inch long. The
exposed end of the cork I covered with two or three coats of

asphalte, as used on microscopic slides. At first a slight bubbling

was seen through the asphalte, but soon disappeared, and a fine

uniform surface at last set in. The thermometer has iiow been

in use for several months, and not the least trace of moisture has

ever been seen withm the cases, although moisture has been

abundant, especially for the last three months. The process is

simple enough, and I venture to send it to you, hoping that it
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may answer the purpose for others as it lias now for some time

answered mine. Thomas Fawcett
Blencowe School, Cumberland, November 6

Electric Motor Pendulum

The following very simple apparatus may I think be of use in

any laboratory or other place where at times it is necessary to

have a pendulum beating seconds in order to give the time for

any experiments needing it.

It consists of a Siemens' galvanoscope, A, to which is attached

the pendulum ; the needle N, preferably with platinum contacts,

works between two platinum wires, B and c, with a small amount
of play ; these platinum wires are insulated from one another by
being fastened into a piece of ebonite, which works on a pivot D.

The needle is connected by its support to one end of the coil of

the galvanoscope, the other end being to earth. To the wires,

B and c, are connected the opposite poles of a small battery, the

centre of the battery being to earth.

The action of the instrument is as follows :— On slightly oscil-

lating the pendulum the needle N makes contact between B say,

and the coil, the magnet being so arranged that the needle then

deflects towards B, thus carrying with it the movaVjle contact

wires until the pendulum reaches its limit of oscillation, when it

via

-^

falls, breaks contact with B and makes contact with C, which
thus tends to pull the needle over to c, and so on ; in this way
the pendulum receives at each oscillation the impulse necessary

to overcome the forces tending to itop it ; and thus will keep
oscillating as long as the battery supplies the motive power.

For small arcs the beat is not affected by variation in battery

poTter.

In the circuit of the battery we can introduce an electro-

magnet which at each contact of the pendulum on one side will

make a stroke on a bell, or indeed by a detent Vv-ill move by a

small train of wheels the hands of a clock. If the pendulum is

made to beat half seconds, then the contact being made alter-

nately on each side, the bell stroke would beat seconds. We
could of course introduce any number of arrangements of this

sort at any intervals along the circuit, and so move any number
of clocks at different positions in a larj^e establishment, only

one pendulum being requisite to control the whole set.

P. HiGGS

PROF. YOUNG ON THE SOLAR SPECTRUM
n^HE paper of Prof. C. A. Young read at the last
-» meeting of the American Association for the

Advancement of Science describing his recent measures
of the displacement of the D and other absorption lines at

the receding and approaching limbs of the sun, has a
double interest.

By careful measures to which all the necessary correc-

tions have been rigorously applied, obtained by using a

diffraction grating in combination with a prism, Prof.

Young deduces from observation of the D lines a value of

I '42 ± o'035 miles per second for the surface velocity

of rotation at the sun's equator Direct observation of

the motion of spots gives V2$ miles per second, and
the author thinks that the difference of these two
values being so many times larger than the probable

error of the spectroscopic method, the result of which

agrees so well with Vogel's result, indicates that a por-

tion of the displacement observed is produced by the

difference in the angular velocity of rotation of the solar

atmosphere which causes the absorption lines and the

underlying luminous surface, and the sign of the differ-

ence would indicate that the atmosphere is swept forward

with the greater velocity of the two.

This conclusion is itself one of great interest, but for

many persons the fact that it is based on the acceptance

of Doppler's theory will be a source of satisfaction as

indicating that the recent disputes as to its soundness are

beginning to be considered settled and in its favour, as

at any rate a near approximation to the truth.

One of its first assailants, on matheinatical grounds,

was Prof. Petzvall, But, as was pointed out by Mach in

a "Contribution to Doppler'sTheory," published at Prague,

in 1874, his main argument fell beside the mark, while the

only one which touched it went to prove that for com-
paratively small velocities of translation in the source of

sound or light, compared to the velocity of wave trans-

mission, Doppler's theory was a correct approximation.

More recently Van der Willigen's mathematical objec-

tions have been apparently fairly disposed of by Mr.

Christie, while the discrepancy that Father Secchi has

lately pointed out between the measures of displacement

of spectral lines in the case of certain stars as observed

by Mr. Huggins on the one hand and at Greenwich on
the other, does not really affect Doppler's theory at all,

but only the degree of certainty with which it can be

applied to the determination of stellar motion. But the

facts are not as Father Secchi represents them. He points

out, in a list of thirteen stars, that the displacement in

the case of some five stars as observed by Huggins is in

the opposite direction to that observed at Greenwich.

But the Greenwich observations that he takes are some
early tentative observations. We have taken the trouble

to refer to the most recent Greenwich measures, and find

that of the five disagreements insisted on only one holds.

INDIAN GEOLOGY
I'^HERE seems to be a very pretty quarrel just now—

and one urged with the usual absence of acrimony
in scientific controversies—as to the age or ages of an

important group of rocks in Her Majesty's Indian

empire.
For years it has been known that while a large mass of

the rocks forming the Peninsula of India are unfossi-

liferous, there is also in that country an extensive series

of beds the predominant, and frequently the only, fossils

of which are vegetable remains. These beds were often

spoken of as the Plant-beds of India. Among the flora

certain forms which used to be called PalceosamicF, novv

Ptilophyllum, were pretty generally distributed, while the

genera Schizoneura and Glossopteris were found in lower

portions of the series.

On the evidence of the first-named fossils and several

others, a Jurassic age was assigned to the containing beds,

while the identity of the Glossopteris with Australian

forms involved these Indian beds in the dispute as to

whether the coal-rocks of that country were likewise

Jurassic or really carboniferous.

One portion of the Indian plant beds contained a

limited terrestrial fauna which on high authority (Hux-
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ley) was considered probably Triassic. And another

portion of this plant series (in Kutch) was found asso-

ciated with a marine fauna ranging from the age of the

Bath Oolite up to the Tithonian of Continental geo-

logists.

On the whole question, the Triassic fossils, though their

suggestiveness was admitted, were not considered suffi-

cient to have much influence, and to the upper part of the

plant-beds a Jurassic age was assigned, while the lower

portion, apparently on the evidence of the Glossopteris,

was thought to be Palaeozoic, an opinion, however, which
does not appear to have been universally received.

In this state, or one very similar, Dr. Feistmantel

found the subject upon commencing his examination of

the Indian fossil plants, aided by the separation of the

series into several groups on stratigraphical grounds by
the officers of the Geological Survey.

His examination has led to results so far as yet pub-
lished, which will be found in two papers among the

Records of the Geological Survey (vol. ix., parts 2, 3).

From these it appears he considers the Kutch flora to

represent a period in the Jurassic epoch somewhat earlier

than that indicated by the associated marine fauna, so

far as this has been examined, which is one of the points

in debate, and that five of the upper divisions of the

Indian plant beds (or Gondwana series) are Jurassic,

while he contends that the remaining three of its lower

groups are neither Jurassic nor Carboniferous, but

Triassic.

In a paper immediately following Dr. Feistmantel's

second contribution to the Records of the Indian Survey,

Mr. W. T. Blanford discusses the whole question, and
jarrives at the conclusion that the evidence connecting the

lower Indian plant beds with the Australian carboniferous

jrccks is about equal to that for their being of the same
jage as the Trias of Europe—pointing out that the land

faunas and floras of Palaeozoic and Mesozoic times

differed from each other in different parts of the globe, at

least as much as they do at present, and far more than

the fauna of the sea. Also that the evidence founded
^pon fossil plants of the age of rocks in distant regions

must be received with great caution, being certainly in

same cases opposed to that furnished by the [contem-

poraneous] marine fauna.

In a coming volume of the *' Palaeontologia Indica,"

Dr. Feistmantel will no doubt state his views and their

easons as fully as possible ; meantime, enough has been
said to show the interesting, yet rather difficult, nature of

he subject, for more detail regarding which the papers

ust mentioned may be referred to.

tr

THE RIVER CLYDE
HE profession of Civil Engineering, as defined by

Telford, which definition is incorporated into the

Charter of the Institution of Civil Engineers, is " the art

)f directing the great sources of power in Nature for the

ise and convenience of man," and there are few more
striking examples of what science may do for commerce,
)r of what man may accomphsh by working hand-in-hand
ivith Nature than is the proud position of the River Clyde
It the present day, as compared to what it was one hun-
ired years ago, or even as late as the year 1840.

**

To many of those who attended the recent meeting
)f the British Association, and who have fresh in their

nemory the geography of the City of Glasgow, with
vhich must indissolubly be connected the princely hospi-

ality of its inhabitants, it may be interesting to know that

he noble river which has made Glasgow the mighty city

hat it is, from whose shores some of the largest ironclads

if our fleet have been launched is a water highway, almost
,s much the work of man as is the Suez Canal itself.

One hundred years ago the Clyde was little more than
' picturesque mountain-stream, so shallow, that at a place

called Dumbuck Ford, twelve miles below Glasgow
Bridge, passengers could traverse it on foot. Now, vessels

drawing twenty-three feet of water can ride safely in the
heart of the city at low water, and the largest ocean-going
steamers can come up the river at all times of the tide.

This wonderful change has been brought about by a suc-
cession of engineering operations, in all of which Nature
has been coaxed, by artificial means, into doing the largest

share of the work ; and the operations of man, great as
they have been, have been directed solely to assist that
work, and to remove obstacles which stood in its way.
The names of the engineers under whose directions these
improvements have been made, alone show that the highest
scientific skill has been brought to bear upon the develop-
ment of the water-way to the City of Glasgow ; for, within
the last 100 years, among the engineers who have been
employed by the Clyde trustees, either to carry out im-
provements, or to prepare reports in connection there-

with, will be found the names of Smeaton, Golborne,
Watt, Sir John Rennie, Telford, Stevenson, Walker,
Scott Russell, and Bateman ; but the largest engineering
operations have been left for Mr. Deas, the present engi-

neer of the Clyde navigation to carry out, for since the

year 1872 greater progress has been made than during any
previous equal period. In that time no less than 1,505
lineal yards of quayage have been added, slip and graving-

docks have been constructed, large cranes erected, and
very considerable progress towards completion has been
made in the celebrated Stobcross Docks of which we shall

speak further on.

The exceptional construction of these docks, necessi-

tated by the local peculiarities of the geological strata,

formed the subject of a valuable paper read before the

British Association by Mr. James Deas, C.E., under
whose directions they are being constructed, and who
has recently published a most interesting work upon the

Clyde,^ illustrated with maps, sections, and tidal dia-

grams, and from which many of the data contained in

this article have been derived, and to which we would
refer those of our readers who wish for further investi-

gation.

It is just a hundred and eight years ago since John
Golborne, of Chester, visited the Clyde and made his

first report, in which he pointed out that the shores of the

river " in most places being much softer than the bottom,

the current has operated there, because it could not pene-

trate the bed of the river, and has by those means gained

in breadth what is wanting in depth ;" and, he added, " I

shall proceed on these principles of assisting Nature when
she cannot do her own work, by removing the stones and
hard gravel from the bottom of the river where it is shal-

low, and by contracting the channel where it is worn too

wide."
Golborne, carrying these principles into practice, erected

a number of rubble jetties so as to contract the channel,

giving to the stream greater rapidity, and consequently

greater scouring power, and by a system of dredging in

the deeper shallows, and horse-ploughing in those which

were exposed at low water, he loosened the hard crust

forming the bed of the river, exposing to the action of

the current the softer material below, which was speedily

scoured away, and in less than eight years the depth of

water at Dumbuck Ford was increased from 2 feet to

14 feet. Golborne was followed by Rennie, who, in 1799,

recommended the shortening of some of the jetties, the

lengthening of others, and the construction of new ones,

so as to direct the channel in its proper course with the

least obstruction to the water ; and to insure this he re-

commended building rubble walls from point to point of

the jetties, so as to avoid the formation of shoals between

them. These suggestions were carried out by the Clyde

I "The River Clyde ; an Historical Description of the Rise and Progress

of the Harbour of Glasgow." By James Deas, M.Inst.C.E. (Glasgow:

James Maclehose, 1876.
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trustees, and upwards of 200 jetties were thrown out

between Glasgow Bridge and Bowling-, a distance of

eleven miles. During the next forty years improvements
continued to be carried on, and the names of Telford and
Rennie appear again in connection with them. In 1836
a report of Mr. Walker, the engineer to the navigation at

that time, showed that there was a depth of water at the
Broomielaw, just below Glasgow Bridge, of 8 feet at

low water, and he adds that " the river which bv artificial

means was to be rendered capable of taking craft of thirty

to forty tons to Glasgow, has, by what Golborne called
* assisting Nature,' been rendered capable of floating

vessels nearly ten times the burthen," But improvement
did not stop here. Since that date the Harbour of Glasgow
has been widened by 240 feet, and vessels of 3,000 tons
burthen can float where at that time stood one of the
largest cotton mills in the city.

Some very curious phenomena connected with the
tides have resulted from the alterations of the tidal

channel produced by these engineering operations. The
level of low water in Glasgow Harbour has been getting
lower and lower, until it is now no less than 8 feet

lower than it was in 1758, and during the last fourteen
years there has been a depression of level of over a foot.

This has been accompanied during the same period by a
corresponding rise in the level of high water at ordinary
spring tides. These phenomena are no doubt due to the
greater facility with which the tidal wave can pass up
and down the river than formerly, its shallow, broken,
irregular, and tortuous channel having been straightened
and deepened, and obstructions offering resistance to its

flow having been removed. The increase of the rapidity
of the flow is as remarkable as the increase of the volume
of water. In the year 1807 the time of high water was
three hours later at Glasgow than at Greenock, thirty

years after there was a difference of i hour 23 minutes,
and at the present time that difference has been reduced
to I hour and 5 minutes. At Greenock the tide flows for

about 6j hours and ebbs for about 6 hours, whereas at
Glasgow it flows for 5I hours and ebbs for 6| hours.

In the improvements of the Clyde the one principle
followed by all the engineers has been the increasing of
the volume of the tidal wave and the prolonging of its

flow into the upper reaches of the river. Very little work
has been done by the natural fresh-water stream, although
that is estimated at an average of 48,000 cubic feet per
minute, which represents in round numbers over 300
million gallons for every twenty-four hours. This fact

demonstrates very forcibly that it is to the tidal ebb and
flow that we must look for the conservation of the chan-
nels of tidal rivers, rather than to the action of the land-
water, which cannot be depended upon for constancy, and
its tendency is more often to deposit than to scour.
To keep the channel of the Clyde in order, constant

dredging all the year round has to be maintained, and
under the able administration of the engineer to the
navigation this has been brought to a high state of per-
fection, both in amount of work done and in its very
small cost, averaging as it does from about one shilling

per cubic yard for gravel to i\d. per cubic yard for sand,
and these costs are inclusive of repairs.

Although the Trustees already possess the largest
steam-dredging fleet in the world, they have lately
given to Messrs. Rait and Lindsay, of Glasgow, whose
firm has a world-wide reputation for the construction of
such plant, an order for four new steam hopper barges,
thus Ijringing the number up to eighteen. These vessels
are designed by Mr. Deas, and will measure 150 feet

long, 26 feet wide, and 12 feet deep, and each capable of
carrying 500 tons of dredged material. They will be fitted
with compound high and low pressure engines, which will
also be constructed by Messrs. Rait and Lindsay.

Dredging is employed for widening the river as well as
for deepening the bed. When a bank has to be cut away

the dredger is worked close to it so as to undermine it

and by this means much cost of excavation is saved.
For the removal of boulders, some of which weigh ovei

six tons, diving bells are employed. Last year one bel
lifted no less than 656 tons of boulders from the bed of th(

river. These bells are alsoemployed for removingthe/f<?i5;7.

resulting from sub-aqueous blasting operations which an
continually going on, both dynamite and gunpowdei
being employed for the removal of Whinstone or trar

rock. The charges are contained in tin canisters, whicl
are inserted in holes of 3 inches diameter drilled in the rock
which are afterwards sealed up with Portland cement
They are fired in groups by a voltaic battery on the decl
of the diving-bell barge, and the shattered rock is re

moved by the bells.

To give an idea of the benefits which engineerin]
operations of this kind can confer upon the community
it is interesting to notice that whereas the reports
Smeaton, Telford, and Rennie, showed that the river wa
navigable only for barges to Glasgow, at the presen
time the registered export and import tonnage of Glas
gow amounts to 2\ million tons, or equal to half the ton
nage of London or of Liverpool. Population statistic

point to the same result. In 1831 the population of Glas
gow numbered 202,000, in 1861 it had risen to 395,00c
and it is estimated at the present time at 535,000.
The great increase of the shipping trading into th

Port of Glasgow has had to be met by the extension
quays and by the construction of docks. The first c

these, Kingston Dock, was ojened in 1867, giving abou

5I acres of water-space, but the Trustees are now con
structing docks at Stobcross which will have an area
over thirty-three acres, and capable of accommodatinj
1,000,000 tons of shipping. A graving dock 560 fee

long and 72 feet wide, with a depth of water of 22 feel

has also lately been opened.
The Stobcross Docks possess an especial scientifii

interest from the fact that the quay walls are supportei
on groups of concrete cylinders, a system of sub-aqueou
foundation adopted here for the first time by the Clyd
Trustees at the recommendation of Mr. J. F. Batemai
and Mr. James Deas, and the results have proved s

eminently successful that this system is likely to be uni
versally employed for dock foundations in sandy
gravelly soils. During the execution of this work th

variety of the geological strata was particularly interest

ing, ranging as it did from boulder clay of the mos
tenacious character to the finest and sharpest of sand
much of which was used for the manufacture of glass.

The concrete cylinders are arranged in groups of thre
together, and are built up of rings formed in movabl
wooden moulds \ they are 27 feet 6 inches in heighi

made up of eleven rings each, and rest upon iron shoe;
When a group of three cylinders is built up to its heighi

diggers specially designed for the purpose are set t

work excavating the sand and gravel from within th

cylinders ; as this comes away the whole structure dis

appears into the ground, being helped in its descent b
the addition of about 300 tons of cast-iron weight
placed on the top. The average rate of sinking is abou
I foot per hour, but as much as 5 feet per hour has occa
sionally been attained. When the group has been sunk it i

cleaned out by the diggers to the level of the shoe, eac
cylinder is then filled with Portland cement concrete
and upon this foundation the quay wall is built.

Want of space will not allow us to describe the hj
draulic swing bridge which will cross the entranc
from the river, nor to do more than mention the powerfu
hydraulic cranes built upon a similar foundation to that c

the quays. For these and many other particulars of grea

interest in connection with the River Clyde we must refe

our readers to Mr. Deas's book and to his paper " On th

Construction of the Stobcross Docks," read before Sec
tion G of the British Association,
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RESEARCHES ON THE RADIOMETER
By Prof. Paul Volpicelli.

I. A LL radiometers do not possess the same sensibility
^^ necessary for every experiment.

2. The most sensitive of the two which are in the

physical museum of the Roman University shows that

the freezing mixture of chloride of sodium and snow,

applied to the upper hemisphere of the small globe, pro-

duces a rotation of the mill in the same direction in which

it is produced by heat radiation, i.e., with the white face

of the small discs in advance.

3. If to this lowering of temperature be added
a radiation of heat, the rotation of the appa-

ratus is accelerated at the same time.

4. If the freezing mixture referred to be placed

on the lower hemisphere of the same small

globe, the apparatus will rotate with the ab-

sorbing, i.e.^ the black faces in advance, and
consequently in the direction contrary to that

of the preceding experiment, i.e., to the direction

produced, if to the same lower hemisphere,

radiant heat be applied.

5. If during the rotation produced by the

application of the freezing mixture to the lower

hemisphere of the small globe we cause radiant

heat to strike the same globe, the apparatus will

be brought to a stop ; and as soon as the source

of heat is withdrawn, the rotation will imme-
diately commence.

6. If the small globe is plunged entirely in a
heated liquid, or even in a freezing mixture,

the apparatus will remain at rest.

7. It should be noted that the freezing mix- 7
ture applied to the upper hemisphere of the

small globe, produces a rotation in the direction

opposite to that produced by the same mixture
when applied to the lower hemisphere.

8. It has been stated that the radiometer in

darkness remains at rest ; but it should be re-

marked that if even in darkness it is affected by
dark radiant heat, the apparatus will assume a
lotatory movement

;
yet the instrument may

remain at rest even when placed in a dark
space.

9. The luminous rays ofthe full moon focussed

by means of a lens, do not cause rotation of the

instrument
10. If the radiation of the flame of a Locatelli

lamp is caused to traverse several plates of per-

fectly transparent glass, it will be seen by the
number of turns of the instrument, that the law
of De la Roche is verified regarding the ab-
sorption of radiant heat through these plates,

however many they may be. I have been able

by this means to diminish the radiant heat to

such an extent as to cause the rotation of the
-adiometer to cease, although the light of the
same radiation was increased by means of a lens.

11. The same radiation, that, viz., produced
jy Locatelli's lamp, by traversing a saturated

*"

but perfectly transparent solution of alum, before
reaching the radiometer, did not set it in motion, although
the radiant light was but little diminished ; and the same
is the case when the light is increased.

12. It would appear at present that the rotation of the
radiometer depends on radiant heat and not on the
lumin( us rays.

13. It appears also that the mechanical cause of the
rotation of the radiometer consists in the motion of the
molecules of very rarefied gas in the small globe, which
is in accordance with the opinion of modern thermody-
namics.

THE SIPHON RECORDER AND AUTOMATIC
CURB SENDER

"C^OR some time after the introduction of submarine
-*- telegraphy Sir William Thomson's mirror galva-
nometer was the only instrument delicate enough to re-

ceive the signals transmitted through a long cable. The
spot of light reflected from the mirror moves over the
scale and indicates every change of current in the cable.

The clerks by degrees learn to interpret the motions of the
spot of light, and are able to read the signals sent. The
signals, however, must be read at the instant of arrival,

and the clerk has no way of correcting what he receives

z:

r
Fig. I.

except by having the signals repeated from the distant

end.
The Siphon Recorder was devised, more recently by

Sir William Thomson, for the purpose of receiving and
recording the signals transmitted through a submarine
cable ; though it mav also be used for receiving sig-

nals sent along a land line. It actually draws on paper
the curves corresponding to the changes of current which
pass through the line. Thus a permanent record is made
of every signal that is sc-nt, and not only can the clerk be
sure that he reads the signals correctly, but also any
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mistakes in transmission can be traced to the station and
person where they occur.

The Recorder consists of a powerful electro-magnet,

between the poles of which a coil of fine insulated wire is

delicately suspended, so as to be able to move round a
vertical axis. The current from the cable is made to pass
through this coil of wire. When a current passes through
a coil suspended between the poles of a magnet, the

coil tends to take up a position with its plane at right

Fig. 3.

angles to the line joining the poles. There are two
weights suspended from the bottom of the coil, which,
wheii no current is passing, keep the plane of the coil in
the line joining; the poles of the magnet. When a posi-
tive current is passing, the coil tends to turn round a
vertical axis in one direction, and when a negative cur-
rent is passing, it tends to turn round in the opposite
direction.

The coil is connected by means of silk fibres with a
very fine glass siphon, suspended so that one end dips

into a metal box containing ink, and the other end hangs
down nearly touching a paper ribbon. The motion of the
coil is thus transmitted to the glass siphon. The metal
box containing the ink is insulated and is electrified by
means of an electrostatic induction machine while the
paper is connected with the earth. The ink being elec-

trified, is drawn from the point of the siphon and spurted
out in small drops on the paper. When no current is

passing they form a straight line on the paper as it is

drawn past the end of the siphon ; but
when a current passes through the coil,

it being deflected, draws the siphon to

one side, and the line on the paper is

no longer straight, but indicates the de-
flections of the coil. The well-known
Morse alphabet is used with the recorder.

A deflection of the siphon-point to one
side corresponds to a dot, and one to

the opposite side to a dash.
Fig. I shows a front view of the

Recorder. B is the electrostatic induc-
tion machine, called the mouse-mill,
which is driven by an electro-magnet
inside the box D. The mouse-mill
serves two purposes. It generates elec-

tricity, which is communicated to the
box K, containing the ink, by means of
the rod P, and it draws the paper along,

past the siphon point. M M are the
electro-magnets and s is the coil of wire
suspended between them ; / is the
siphon, one end of which dips into the
ink-box K, and the other end is almost
touching the paper c. The paper
passes under the spring a which keeps
it stretched, over the roller b, then ver-

tically down, past the siphon point, to

the driving drum d. The battery used
for the electro-magnet M M and for the
mouse-mill is ofthe form of Daniell's bat-

tery known as the Tray battery. It is

fully described in Nature, vol. vi. p. 32.

Fig. 2 is an enlarged view of the sig-

nal coil and siphon. Fig. 3 shows a
front view of the suspension of the coiL

s is the coil suspended by a silk fibre

passing round the pulley r. From the
coil hang two weights, which can slide

up and down the guides z. The coil

surrounds a stationary piece of soft iron

placed there for the purpose of increas-

ing the intensity of the magnetic field.

A silk fibre v connects one corner of

the coil with one end of a vertical lever

u. The other end of the lever is con-

nected to the siphon / by means of

another silk fibre, and the motion of the

coil is thus communicated to the siphon.

In consequence of the electrostatic

capacity of submarine cables, a retar-

dation occurs in the transmission of

signals, so that when a current enters

at one end of a cable, a certain time
elapses before any effect can be de-

tected by the most delicate instrument at the other

end. Fig. 4, Curve I., represents the strength of the

current, received at the remote end of a cable, as it

gradually increases, when the end operated upon is con-

nected to one pole of a battery and kept permanently so.

The vertical ordinates represent the strength of the cur-

rent. The horizontal ordinates represent intervals of

time reckoned from the first application of the battery in

terms of an arbitrary unit, a. This unit of time, a, may
be defined as follows ;—Suppose a cable electrified so that
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the electrification along the cable may he represented bv

a harmonic curve, with single maximum in the middle
and zero at each end. Now let both ends

be connected to earth. Then the time that

the harmonic electrification takes to subside

to three-fourths of its initial value is de-

noted hy a. Curve I. coincides so nearly

with the Ime, o X, at first, as to indicate

that there is no sensible current until the

interval of time corresponding to a has
elapsed ; although, strictly speaking, the

commencement of effect at the remote end
is instantaneous. After the interval, a, the

current rapidly increases in strength. When
an interval of time equal to 5a has elapsed

from the first application of the battery, the

current will be about half its ultimate

strength. After \oa, the current will have
attained to nearly its full strength, that

the further increase will be scarcely sensible.

Theoretically the full strength is not reached
until an infinite time has elapsed.

Fig. 4, Curve II., shows the effect at the

remote end of applying a battery during a
time equal to \a, and then putting the cable

to earth. It will be observed that a current

gradually diminishing in strength continues

to flow out of the cable for a considerable

time after the battery has been disconnected.

It is this after-effect which interferes so seri-

ously with the working of submarine cables.

The Automatic Curb Sender was designed by Sir

William Thomson and Prof. Fleeming Jenkin for the

purpose of diminishing the effects

of the retardation due to the elec-

trostatic capacity of submarine
cables. This was accomplished by
making each signal consist of two
currents, the second being of oppo-
site name to the first and of a
shorter duration. The latter, or

curbing current, hastens the neu-

tralisation of the cable after the

first current has passed, and tends

to do away with the effecis of the

first current. For example, let one
«nd of the cable be connected to

one pole ot a battery for an interval

of time equal to 4^:, and then let

it be connected to the opposite

pole for a time 3«. The effect at

the remote end of this latter current,

if it had occurred alone, would be
represented by Curve III. of Fig.

4. The joint effect of the two cur-

rents is represented by Curve IV.,

whose ordi nates are the algebraic

sum of the ordinates of Curves II.

and III. The quick return of

Curve IV. to the zero line OX, as
compared with Curve II., shows the
advantage of curb sending.
The curve traced out by the

point of the siphon represents the
curve of arrival, and the effect of
curb sending is to give a sharp outline to the signals and
to bring the point of the siphon back 01 nearly back to
the zero line between each signal. It is ,

necessary for the success of curb sending ? o o o o
that the spaces for the signal and curb I o o o o o

currents should be perfectly correct, and this ) ' o
can only be tffected by means of automatic '

mechanism.
Fig. 5 is an engraving from a photograph'of the auto-

matic sender. The message to be sent is punched on a

strip of paper in right and left hale^ which correspond to

the dot and dash of the Morse alphabet, and a central

Y
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a right or left hole passes, the corresponding pricker falls

into the hole, and in doing so lifts a spring through the

opening / or /' into the rim of the revolving wheel O o'.

The spring being caught in the rim of the wheel is obliged

to remain there until the wheel makes one complete

revolution, and the opening in the rim returns to free it.

The wheel makes one revolution while one space passes

the pricker. When the spring is lifted into the rim of

the wheel it makes connection between the battery and
another set of springs. The latter set of springs are

acted on by a double cam, ( l', which is conntcted with

the same shaft as O o', and revolves with it. During one
revolution this double cam by means of the second set of

springs sends first one current from the battery into the

cable, and immediately afterwards a second current of

the opposite name and of rather shorter duration. The
first current is the signal and the second is the curb
current. If a left-hand hole in the punched paper passes,

and the corresponding pricker falls into it, a positive

current will be sent first, followed by a negative current,

but if a right-hand hole passes, the first current will be
negative, followed by a positive one.

Fig. 6 shows the appearance of the punched paper
when it is prepared for the Automatic Sender. The
specimen represents the signal "understand" and the

fir^t seven letters of the alphabet.

ON THE CONDITIONS OF THE ANTARCTIC^

MY principal object in this evening's lecture is to

direct your attention to some of the peculiarities in

the physical conditions of the Antarctic regions, and to

put you in a better position to contrast these with the

more generally known phenomena of the Arctic ; and it

seems specially appropriate to allow our thoughts to

travel for an hour towards that other fortress of the Ice

King, a fortress apparently even more hopelessly im-
pregnable, now whde the pulse of the nation is st;ll

throbbing in sympathy with the brave little band who
have just added another chapter to a long and terrible

record of daring and self-sacrifice, and have succeeded in

the face of almost unparalleled hardships in once more
planting the Union-Jack nearest to the North Pole. The
propriety is all the greater seeing that Capt. Nares, the

gallant leader of the northern explorers, is also the last

of the few navigators who have crossed the Antarctic

Circle.

I will first of all then give you a brief sketch of our

Antarctic experiences in the Challenger, and then go on
to consider what may be the most prolaable explanation

of some of the most striking of the appearances which we
observed.

After spending about a month at Kerguelen Island,

making meteorological and other observations, and se-

lecting a suitable spot for the observation of the transit

of Venus by the English astronomical party in the follow-

ing season, the Challenger left Christmas Harbour on
January 31, 1874, and on February 6 we reached the deso-
late little group of the Heard Islands, and on the 7th

continued our course southwards.
Early on the morning of the nth a large iceberg was

observed bearing south-south-east about six miles off. The
berg was table-shaped, the top perfectly flat and covered
with a dazzling layer of snow. The perpendicular ice-cliffs

bounding it were of a delicate pale blue, apparently per-

fectly clear, with some caves and slight recesses, where
the blue was of a deeper shade. The height of the berg
above the sea was 219 feet, and its extreme length by
angular measurement was 2,202 feet ; so that, supposing
it'to be symmetrical in shape, the contour of the visible

portion being continued downwards, its depth below the

' The substance of a lecture by Sir C. Wyville Thomson, K. R.S., delivered
in the City Hall, (.lasgow. on November 23, under the atrangements of the
Glasgow Science Lecture Association.

water may probably have been about 1,500 to i,8oo feet.

In the afternoon Lord George Campbell observed during
his watch a large piece come off the side, dashing up the

spray, and we afterwards saw a quantity of fragments
floating off".

The 1 2th was misty, with a breeze force = 3-4 from
the north-west by west. Many icebergs came in sight

from time to time and quickly became obscured in the
mist. The position of the ship at noon was lat. 62° 36' S.,

long. 80° 4' E.
Towards evening we passed close to a very beautiful

iceberg. One part of it was rounded and irregular in

form, putting us in mind of the outline of the Sphinx,

and another portion, separated from the first by a fissure,

the sea dashing through between them, was like a frag-

ment of a colossal cornice. As the sun sank the ice took
a most lovely pink or mauve tint, and when we came
close up to the berg it showed out veined in a wonderful
way with lines of deep cobalt- blue. The ice was perfectly

pure and clear. The bergs which we were passing at this

time seemed to be breaking up very rapidly ; some large

fragments had been detached from this one shortly before

we reached it, for a quantity of debris was floating at a

little distance. The pieces washing about in the water

very soon lose their edges and angles, and get rounded,

and shortly disappear.

The 13th was a fine day, with a light wind from the

north-north-east and occasional snow showers. There
were some large tabular icebergs along the southern

horizon. In the afternoon we passed close to a beautiful

berg, very irregular in form, all the curves and shadows
of a most splendid blue. The lower portion of the side

of the iceberg next us formed a long steep slope into the

water, and up this slope the surf ran with every heave of

the swell, taking in its course the glorious blue of the ice

and ending at the top of the glacis in a line of glittering

foam.
The evening fell grey and slightly misty, with a number

of icebergs looming through the mist. One or two of us

were standing on the bridge about midnight looking at

what seemed to be a low bank of white fog coming down
upon us, when all at once a universal grating and rasping

sound and sensation seemed to pervade the ship, arid

looking over the side we found that instead of saiUng in

open water we had passed into the edge of the pack, and
as far as the eye could reach to the eastward the sea was
closely covered with blocks of ice of all sizes up to six or

seven feet in length among which the ship ground her

way. A cold-looking moon struggled faintly through the

cloud and mist and showed the pack vaguely for a mile or

so ahead, covered with a light fog through which we could

just see several icebergs looming right ahead of us and on

either bow, and the masses of ice becoming larger and
forming a closer pack as we passed ^inwards from tb«

outer edge.

It was a wonderful and in a certain sense a beautiful

sight, but one which would certainly require for its full

enjoyment very fine weather such, as we had, or a spe-

cially strengthened ship.

The necessary orders were given, and we veered roimd

and slowly passed out of the pack and into open water ;

and we hung about beyond the line of wash-ice for the

short Antarctic night.

On the following morning there were icebergs all round

us, some of them of very fine forms. One which we saw

all day on the port quarter was gable- shaped with a

glorious blue Gothic arch in the centre, and a separate

spire over 200 feet high. It was like a gorgeous floating

cathedral built of sapphire set in frosted silver.

All day the pack could be seen from the deck stretching

away to the east and south as far as the eye could reach,

a mass of rugged gUttering blocks one piled on the top of

another. The ice-blink, a beautiful and characteristic

phenomenon, was very marked above the pack—a clear

y
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band of white reflection rising some 12° above the horizon,

and frequently bounded above by a dark- rolled cloud.
The 15th was clear and calm, with a light wind from

the south-east. There were innumerable icebergs in all

directions, some with their blue cliffs entirely visible from
the bridge, and the blue waves lapping about their- base,
and springing up into fissures and recesses in jets of
dazzling foam ; some only rising above the horizon and
slowly developing their varied outlines, and for a time
deluding us into the idea that they were low— sloping
gently from the water, and that it might be possible to

land upon them. All the very large bergs, and some of
them were one or two miles in length, were table-topped,
evidently retaining their original position.

About 10 o'clock in the evening our attention was called

by the officer of the watch to a very beautiful effect of

lig^t. There had been a fine crimson sunset, and now a
dark curtain of cloud had sunk almost to the water's edge,
leaving between it and the sea a long open line of the most
vivid flame-colour, broken here and there by an iceberg,

which, according to its position, took a rosy glow from
the sky, or merely interrupted it with its cold grey
outline.

During the forenoon of February 16 we passed on
under sail through a splendid double chain of icebergs,

most of them table-topped, and showing little evidence of

change of form ; and all day, on the southern horizon,

berg after berg rose solemnly out of the water, at first a
white line only, the blue bounding-cliff growing in height
as we ran southwards. Shortly after noon we crossed the
Antarctic circle, and a little later we reached our most
southern point, lat. 66° 40' S. ; long. 78° 22' E. exactly

fourteen hundred miles from the South Pole.

As the season was advancing, and as there was no
special object in our going further south—a proceeding

^ which would have been attended with great risk to an un-
protected ship, since, while the temperature of the
surface-water ranged between — \°-6j and — 2°o C. (29"

and 28°'4 F.), very close to the freezing-point of sea-water,

. the temperature of the air fell to — 4" 44 C. (24 F.), and
once or twice the water began to show that sludgy ap-

pearance which we know sets so rapidly, converting in a
few hours an open pack into a doubtfully penetrable
barrier—Capt. Nares decided upon following the edge of
the pack to the north-eastward, towards the position of

Wilkes' " Termination Land."
From our most southern point the sea was tolerably

clear of ice for at least twenty miles in a south-westerly

direction. The whole of the horizon to the south-east was
closed by a chain of very uniform and symmetrical flat-

topped bergs, all about 200 feet high above the water, one
upwfirds of three miles in length, and several between one
and two miles.

During the next week we were making our way slowly

to the north-east, along the edge of the pack, sometimes
• lipping into it a little way, or crossing outlying loose
patches.

The pieces of ice on which we were bumping every
now and then were 10 to 20 feet in length, rising from
I to 2 feet out of the water. Most of them were covered
with a smooth layer of lately fallen snow, which had
apparently not even got splashed with the water which
was lapping round the blocks, it was so pure and white.
When the ship struck a block, the ice was usually

driven aside unbroken ; but the crust of snow was
shattered and fell into the water. At the line where the
water broke against the ice-blocks, they were all more or
less honeycombed and worn-looking, and along this line

many of thtm were of a dirty-yellow colour, probably
from the washing of diatoms and crustaceans into the
spongy ice. The temperature of the air averaged about
- 4°7 C. (23°-5 F.) in the shade ; and that of the surface
of the sea - 2°78 (27° F.) ; every overhanging ledge of
an iceberg was fring'^d with delicate new icicles, and the

"gummy" look of the surface, threatening the formation
of young ice, was very evident. The sea was usually a
splendid deep blue.^

The weather changed during the night of the 23rd, and
at daylight on the morning of the 24th the wind was rising

fast with a cloudy sky and frequent snow-showers. We
were very anxious to get a haul of the dredge in this posi-

tion, and Capt. Nares had it put over in the hope of
getting it up before the weather became too boisterous.
The wind and sea rose so fast, however, that it was found
necessary to shorten the operation. The dredge was got
in safely, but, as we' anticipated, it was empty, and had
probably never reached the bottom. During the forenoon
the weather got rapidly worse. The snow became con-
tinuous, and was so thick—blinding clouds of singularly
beautiful wheel-hke crystals, which stung the face as if

they were red hot—that we could scarcely see the length
of the ship. We tried to get under the lee of an iceberg

;

but while reefing an eddy caught the ship and dragged
her towards the berg, which she fouled, carrying away her
jibboom. At three P.M. things were nearly as bad as
they could be. The wind was blowing from the south-
east by east, with a hurricane force, in the squalls ; the
sea was running very high ; the temperature had fallen

to — 6°'ii C. (21° F.) ; we were surrounded with icebergs,

which we could not see for the sheets of blinding snow,
but we could hear the dull boom of the surf dashing upon
them. When the gale was at its height we £aw the loom of
an iceberg on the lee-bow, and we were drifting directlyupon
it. As there was no time to steam ahead, Capt. Nares went
full-speed astern with the four boilers, and set the reefed

main topsail aback, and under this sail the ship fortu-

nately gathered stern-way, keeping broadside to the wind,
and we drifted past the berg. Towards evening the wind
fell a little, and we moved about all night between two
btrgs, whose position we knew, keeping as much as
pos::-ible under their lee till daylight.

On the morning of the 25th this storm, which was one
of the most trying and critical episodes in the whole
voyage, was entirely over, and the air was calm and clear.

We pushed a couple of miles into the pack to the north-

east. We were now about fifteen miles from the position

of Termination Land on the chart sent by Lieut. Wilkes
to Capt. Ross. The sky was clear to the southward and
eastward, the direction of the supposed land, but there

was nothing which could be taken even for an "appear-
ance of land." A sounding taken close to the edge of

the pack had given a depth of 1,300 fithoms, and there

was no trace of land debris on any of the icebergs. We
were forced to conclude that Lieut VViikes had been in

error, and that there was no lin J n this position. We
now ran on steadily in a north-easterly direction towards

Cape Otway, and on March 4 we passed a low irregular

iceberg, the last we saw during our southern cruise of

1874. We sighted Cape Otway on March 16, and on the

17th we anchored off Sandridgc Pier, in Hobson's Bay.

In these high southern latitudes, at all events at the

point where we crossed the Antarctic circle, it seems that

originally all the icebergs are tabular, the surface perfectly

level and parallel with the surface of the sea, a cliff on
an average 200 feet high bounding the berg. The top is

covered with a layer of the whitest snow ; now and then

a small flock of petrels take up their quarters upon it,

and trample and soil some few square yards, but after

their departure one of the frequent snow showers restores

it in a few minutes to its virgin whiteness. The upper

part of the cliff is of a pale blue, which gradually

deepens towards the base. When looked at closely, the

face of the cliff is seen to be traversed by a delicate

ruling of faint blue lines, the lines more distant above,

and becoming gradually closer. The distance between

the well-marked lines near the top of the berg may be a

foot, or even more ; while near the surface of the water it

is not more than 2 or 3 inches, and the spaces betweer
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the blue lines have lost their dead whiteness and have

become hyaline or bluish. The blue lines are very un-

equal in their strength and in their depth of colouring ;

sometimes a group of very dark lines gives a marked

character to a part of a berg. Between the stronger blue

lines near the top of the cliff a system of closerbands

may be observed, marking the division of the ice by

still finer planes of lamination, but these are blended and

lost in the narrower spaces towards the water-line. The
blue lines are the sections of sheets of clear ice; the

Fig. I.—February 11, 1874. Lat. 60" 52' S , Long. 80° 20' E.

white intervening bands are the sections of layers of

ice where the particles are not in such close contact—ice
probably containing some air.

The stratification in ;dlthe icebergs which we saw, was,
I believe, originally horizontal and conformable, or very
nearly so. In very many of them the strata had become
inclined at various angles, or vertical, or reversed ; in

many they were traversed by faults, or twisted or con-
torted or displaced, but I never saw a sirg'e instance of

deviation from the horizontal and symmetrical stratifica-

tion which could in any way be referred to original struc-

ture ; which could not, in fact, be at once accounted for

by changes which we had an opportunity of observing
taking place in the icebergs.

I think there can be no reasonable doubt from their

shape, and from their remarkable uniformity of character,

Fig. 2.— Febniarj 23, i?74. L?.t. 64° 15' S., Long. 93° 24' E.

that these great table-topped icebergs which we saw all

around us, and closing in our southern and eastern horizon

at the southernmost point of our voyage, and breaking
down and melting a little further to the north, are pris-

matic blocks riven from the edge of the great Antarctic
ice-sheet, portions of whose vertical cliff were seen by
Ross in January, 1841, and in February, 1842, in lat.

78° 4' and lat. jf 49' S. to the southward of New Zealand,
and by Lieut.-Commandant Ringgold in the U.S. ship
Porpoise, on February i and 2, 1840, in long. 130° 36' E.

lat. 65° 49' S. There is unfortunately great difficulty in

determining when the wall of ice to which the term " ice-

barrier " was restricted by Capt. Ross was seen by-

Lieut. Wilkes or any of his party, since Lieut. Wilkes
applies the term indiscriminately to the solid ice-walls

and to the masses of moving pack by v.'hich his progress

was from time to time interrupted. The wall is satisfac-

torily described at one or two points only.

I iaelieve that the stratification of those portions of the

icebergs which were visible to us is due entirely to suc-

cessive accumulations of snow upon a nearly

level surface. The spaces between the trans-

verse blue lines on the bergs may possibly

represent approximately the snow accumula-
tion of successive seasons. The direct radiant

heat of the sun is very great in these latitudes,

and during summer the immediate surface of

the snow is frequently melted in the middle of

the day, the water percolating down among
the snow beneath and freezing again at night,

or when it has trickled down into the shade.

This process repeated every clear day for the

two or three months of summer might well

convert a very considerable belt of snow into

ice more or less compact. That the process does go on
we had ample evidence in the icicles fringing the snow
which was lying upon flat pieces of the pack, which
dropped rapidly in the sun even when the thermometer
in the shade was several degrees below the freezing

point.

The finer laminations may probably indicate the more
feeble results of the same process after successive snow-
falls. As I have already said there was not, so far as we
could see, in any iceberg the slightest trace of structure

stamped upon the ice in passing down a valley, or during
its progress over roches montonnees or any other form of

uneven land ; the only structure except the parallel strati-

fication which we ever observed which could be regarded
as bearing upon the mode of original formation of the

ice-mass was an occasional local thinning out of some of

the layers and thickening of others, just such
an appearance as might be expected to result

from the occasional drifting of large btds of

snow before they have time to become con-

solidated.

We certainly never saw any trace of gravel

or stones or any foreign matter necessarily

derived from land on an iceberg; several

showed vertical or irregular fissures filled with

discoloured ice or snow, but when looked at

closely the discoloration proved usually to be
very slight, and the effect at a distance was
chiefly due to the foreign material filling the
fissure reflecting Ight le^s perfectly than the

general surface of the berg. In one or two
distant bergs there seemed to be thick hori-

zontal beds of ice deeply coloured brown or
-'':- bottle-green, but this was also, I believe, chiefly

an effect of light.

In the pack, which is made up of fragments
of all sizes of berg-ice mixed with masses of
salt-water ice, the berg-ice is almost always
either white with pale- blue streaks, blue with
a white opalescence, or rarely deep blue, or

still more rarely black from absolute transparency ; it is

seldom soiled in any way. It is so occasionally ; on the
loth we passed, not far from our turning-point, a piece of

berg-ice with a small flock of penguins upon it. The
birds had evidently been there for some time for the snow
on the surface of the ice was trampled into a dirty brownish
mud ; another fall oi snow would have converted this

layer into a discoloured vein in the block.

C. Wyville Thomson
{Xo ^<? continued.')



Nov. 30, 1876] NATURE 107

OUR ASTRONOMICAL COLUMN
Change or Colour in a Star.—Dr. Klein of Cologne first

directed attention to a periodical change of colour in the star a

Ursae Majoris, from yellow to an intense fiery red, and estimated

the duration of the period to be about five weeks. In a com-

munication to the Astronomische Nachrichten, he gives observa-

tions by Herr Weber from August 22, 1876, to October 24,

which support his inference. Thus on September 5 and October

10 the star was considered " stark feuerroth " and "feuerroth,

tie*," while on August 22 and October 24, it was noted

"weissgelb" and " gelb, schwach blaulich " respectively : from

September 5 to October 10 is a period of thirty-five days, con-

firming the earlier estimation by Dr. Klein. Herr Weber ob-

served with a Steinheil achromatic of 2j inches aperture, and

3^ feet focal length with a power of 90. Probably since the suspi-

cion of a regular change of colour was made known, the star has

engaged the attention of other amateurs, who may be able to add

something to the evidence pro or con.

New Doublk Stars.—Mr. Ormond Stone, Director of the

Observatory, Cincinnati, has circulated a list of fifty double stars,

varying in distance from o"'8 to 8"*o, which are assumed to be

new, and which have been recently found by Mr, Howe with

the eleven-inch refractor ; the whole are included between 8° and

40° south declination. Positions are given for 1880, with esti-

mated angles and distances, and the magnitudes of the com-

ponents. Since the number of rapidly-revolving double-stars is

probably much greater than at present known, it appears very

desirable that micrometrical measures of objects newly discovered

should be at once placed upon record, in place of merely esti.

mated angles, which form no satisfactory starting-points for the

calculation of orbits.

The JBinary Star ?j Cassiope^.—Dr, Gruber, of Buda-

Pesth, has investigated elements of this binary, from normal

position-angles formed with the aid of Duner's orbit. His

figures agree as nearly as can be expected in such a case with

those obtained by the careful calculation of Doberck. With the

value of annual parallax obtained by O. Stnive, viz., o""i54, we
find—

Gruber. Doberck.

Mass of the system 4*632 ... 5256
Semi-axis major 56*097 •• 63'83l

The sun's mass is taken for unity, and the semi-axis major is

expressed in mean distances of the earth from the sun. Dr.

Graber's period is 195!^ years.

In the only two cases which we are at present able to com-

pare with that of rj Cassiopese we have for a Centauri, mass of

system = 2'2 sun-masses, while for 70 Ophiuchi the similar

value is 3*1

.

The Mass of Neptune.—It is understood that M, Leverrier,

from his final researches on the motion of Uranus, obtains a

sensibly larger value for the mass of Neptune than has been

-igned by Prof. Newcomb, and one approximating to that

;:ich was inferred many years since from Mr. Lassell's direct

measures of the distances of the satellite.

The Nautical Almanac for 1880 has been published

ring the last week. The ephemeris of the planet Saturn,

., iiich since the appearance of the almanac in its improved form

has hitherto been founded upon Bouvard's Tables, is computed
from heliocentric plans communicated by M. Leverrier in advance

of the publication of his new tables in vol. xii. of the Annalcs of

the Observatory of Paris ; the number of standard stars has been
iacreased from 149 to 197, and in extending Damoiseau's Tables

of Jupiter's satellites, certain corrections supplied by Prof.

Adams have been introduced.

The impression of the Nautical Almattai now considerably

exceeds 20,000 copies.

METEOROLOGICAL NOTES
Accelerated Transmission of Weather Maps.—The

N'ew York Herald oi November 7 publishes a map of the weather

of that morning, exhibiting the lines of atmospheric pressures

and of the temperatures over the United States. The meteoro-

logical charting which was finished at the Central Oflice in

Washington at 10 a.m. was immediately transmitted from Wash-

ington in facsimile by telegraph to Philadelphia, where it was

received at 10.30 A.M. It was shortly thereafter published in the

supplement of the New York Herald of the same day, being the

first occasion on which such telegraphic charting had appeared

in any newspaper. The fact of telegraphing and printing such

charts solves one of the greatest difficulties of exchanges of

Weather Reports. It may now be regarded as only a question

of time when the more important newspapers of our .British

large towns will be in a position to present their readers every

morning with a chart of the weather as existing only two or three

hours before going to press ; and indeed it, will not be till this

result be effected that the practical utility of weather warnings

will be properly developed, owing to our close proximity to the

Atlantic and the rate at which our weather-changes pass. to the

eastward.

Great Storm of Wind at Sydney.—Mr. Russell, the

Government astronomer at Sydney, reports that during a heavy

storm of wind which occurred in that part of Australia on Sunday,

September 10, the wind, in a gust lasting one or two minutes,

attained the extraordinary rate of velocity of 153 miles per hour,

as ascertained by Robinson's cup anemometer ; and that during the

twelve minutes, from 12, 18 to 12.30 a.m. 22^ miles of wind passed

the Observatory, being at the rate of 112 miles per hour. This

extraordinary recorded velocity may be regarded as a new con-

tribution to meteorological observation, and we look with much
interest to the description which will doubtless be given of the

method by which it was determined. It scarcely admits of a

doubt that the maximum velocity or force of the wind that occurs

in great storms is frequently much understated.

The Temperature of the Northern part of the At-
lantic,—An important contribution to the physics of the North

Atlantic appears in the November number of /".f/^/waww'j Geogr.

Mittheilungen, in a paper by Prof. Mohn on the temperature of

the sea beween Norway, Scotland, Iceland, and Spitzbergen

The material employed in the discussion consists of the obser-

vations collected by the Norwegian Meteorological Institute from

the lighthouses on the coast of Norway and from Norwegian

ships, and the observations published by the Scottish Meteo-

rological Society from their stations in- Scotland, Faro, and

Iceland—the observing stations, exclusive of the ships, num' ering

twenty-two. At places where observations only for two or three

years are available, they are reduced to the longer period of the

nearest station by the process of differentiation, with the result

that virtually the averages are all good and fairly comparable with

each other. The results are represented on seven charts, well

executed in colours, showing by six distinct shades, as well as by

isothermal lines, the distribution of temperature over this portion

of the Atlantic for each set of two months and for the year, and

the changes in the positions of the same temperatures from sea-

son to season. The outstanding feature of the charts is a strong-

marked warm thermal axis, taking a north-easterly direction

about 150 miles to westward of Scotland and Norway, extending

even beyond the North Cape. Along this line of warm water

temperatures are considerably higher than elsewhere in the same

latitude. On the July-August chart, however, the warm axis

approaches much nearer to the coast of Norway, and extends

only from off the Naze to about lat. 66'', From June to Septem-

ber the North Sea is coldest on the_ Scottish coast and warmest

in the Skagerak, but during the rest of the year this is reversed.
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In oiher words, during the hottest months the influence ol the

heated laud is powerfully felt, but during the other two-thirds of

the year the peculiar distribution of the temperature is deter-

mined by the strong south-westerly winds and current of

the Atlantic. This influence of the Atlantic on the tem-

perature sf Western Europe is enormous, the thermic ano-

maly for January being estimated by Prof. Mohn to be

io°-8 in the interior of Norway, 25°-2 in Scotland, 32°
-4 in the

north-west of Iceland, while in Lofoten it amounts to 4l°"4. In i

May-June and in a slight degree in July-August, a large extent

of cold water appears as if thrust out from the Arctic Sea west

of Jan Mayen to the south-eastwards as far as Faro, deflecting

and crowding together the whole of the isothermals over this

region in a most remarkable manner. This is a point which

well deserves the most careful investigation, not merely from its

evident importance to the fisheries of this part of the Atlantic,

but also from its meteorological significance, it being in May and

June that atmospheric pressure reaches its annual maximum,

northerly and easterly winds their greatest predominance, the

weather becomes brightest and clearest, and the rainfall sinks to

its annual minimum over the extreme north-west of Europe. An
instructive comparison is also made between the temperature of

the sea and that of the air, and a valuable discussion is added of

the observations made at different depths of the sea between

Iceland and Norway ; but for these and other interesting points

we must refer to the papir itself.

BIOLOGICAL NOTES
New Fresh-water Rhizopods.—For maiiy years the small

group known as Actinophrys, first accurately described by

Ehrenberg, remained somewhat isolated, distinguished among

unicellular forms by its nearly constant spherical form, and the

persistence of its straight radiating processes or '' pseudopodia."

But in recent years a whole series of organisms has been de-

scribed, and has attained sufficient prominence to constitute,

with Actinophrys, an order denominated Heliozoa. Many in-

teresting papers have appeared in the Archiv fiir mikroskopische

Anatomic on these organisms, contributed by E. Hertwig,

Lesser, Cienkowski, Greeff', and others ; and in our own country

Mr. W. Archer has been the most active and successful student

of the Heliozoa, his papers having been priBclpally published

in the Quarterly Journal of Microscopical Science. From these

one derives an idea of these animalcules as being the most com-

plex of the free forms which possess pseudopodia, and are at

the same time unicellular ; they are neither multicellular and

differentiated like the Radiolatia, nor organised like the ciliated

Infusoria. While a few forms, as Actinophrys, are quite devoid

of skeleton, most of them possess certain hard parts, consisting,

it may be, of a tingle solid and globular piece, but in other cases

of very minute rod-shaped spicules, sometimes sihceous, some-

limes easily soluble. These are either disposed so as to invest the

main body of the organism more or less closely, or radially, pro-

jecting as spines. When food is taken, these minute hard parts

can be pushed aside to allow access to the central body-mass
;

and the same occurs when indigestible material is thrust out.

Locomotion is usually very slow ; most Heliozoans move by

balancing themselves on the tips of their pseudopodia, and thus

very gradually rolling onwards. Multif.'lication of the organisms

is effected by division, either simple, or occurring afcer encysta-

tion. Some forms are remarkable for containing a great abun-

dance of chlorophyll granules.

Re-arrangement of the Orders of Endogens.—At a

recent meeting of the Linnean Society of London, Mr. Bentham
proposed an entirely new arrangement of the orders of Endogens,

which he believes to be more in accordance with their genetic

affinities and the essential points of their structure, than any at

present in use. He proposes to classify Endogens under four

series, viz., I. Epigyn-E ; flowers with a double usually petaloid

perianth ; ovary usually inferior syncarpous. 2. Coronarie^e
;

flowers with a double usually petaloid perianth ; ovary superior,

almost always syncarpous. 3. Nudiflor^e ; flowers usually

achlamydeou?, or with a dry perianth ; ovary mostly apocar-

pous ; and 4. Glumai.es
;

perianth replaced by membranous

scales (pales or lodicules) ; ovary always uniovular. The orders

are arranged thus in the four series :—in the firs^, Hydro-

charidere, Scitaminese (including Musacese, Cannaceae, &c.),

Orchide^E, Burmanniacese, Irideoe, Amaryllideae (including Hae-

modoracese), Taccacese, Dioscoridere, and Bromeliacea; (?) ; to

the second, Roxburghiaceas, Liliacea; (including Melanthaceae,

Smilaceae, &c.),PontederiaceK, Philydracete, Xyrideae, Comme-
lynacese, Junceaa, and Palmce ; to the third, Pandaneas, Aroidese,

Typhacese, Lemnacese, Naiades (including Juncagineae), and

Alismacesc (?) ; and to the fourth, Eriocaulepe, Centrolepidese,

Restiacese, Cyperacece, and Gramineas.

The Sensation of Sound.—At a recent meeting of the

Vienna Academy a paper was communicated by Dr. Isidor

Hein "On the Relations between Perceptions of Touch and

of Hearing." His conclusions are these :— i. The sound pro-

duced by striking a solid body is always accompanied by a sen-

sation of touch, which, like the sound, differs according to the

nature of the body. If the sound is different in dift'erent parts

of a body, there goes along with the variation of the sound, a

variation in the touch-sensation ; and if the surface be divided

into several sections according to differences in sound, a con-

gruent division may be made on the basis of touch. 2. On
bringing a struck body towards a reflecting wall, the sound and

touch-perceptions show similar variations. 3. To the touch-

perception in question correspond vibratory motions of the

exterior body, produced even with the weakest sti:king, whereas

sound only begins to be perceived with impacts of a certain

intensity. 4. The sense of touch is capable of perceiving vibra-

tions and comparing the differences of these. It brings hereby

to consciousness, a special quality of touch-sensation, which is to

be distinguished from sensation of pressure. 5. This distinguish-

ing power of the organ of touch, not sufficiently appreciated

hitherto, offers practical medicine a peculiar mode of investiga-

tion, which greatly enlarges the doctrine of the physical symptoms

of the human organism, and for which the author suggests the

(German) name of " Erschutterangs-palpation."

The Absorption of Organic Matter by Plants.—In a

communication from Prof. Calderon, of the Institute of Las

Palmas, Canary Isles, he contests the ordinary view that the

nitrogen of the tissues of plants is derived entirely from the

nitrates and ammoniacal salts absorbed through the roots. He
does not, however, adopt the old theory that the source is

the free nitrogen of the atmosphere, but rather the nitrogenous

organic matter which is always floating in the air. The nutrition

of plants he divides into three classes : necrophagous, the ab-

sorption of dead organic matter in various stages of decompo-

sition ;
plasmophagous, the assimilation of living organic matter

without elimination, or distinction of any kind between useful

and useless substances, such as the nutrition of parasites ; and

biophagous, the absorption of living organism?, such as that

known in the case of insectivorous plants. A further illustration

of the latter kind of nutrition is, according to Prof. Calderon,

furnished by all plants provided with viscid hairs or a glutinous

excretion, the object of which is the detention and destruction of

small insects. To prove the importance of the nitrogenous sub-

stances floating in the air to the life of plants, he deprived air

of all organic matter in the mode described by Prof. Tyndall,

and subjected lichens to the access only of this filtered air and

of distilled water, when he found all their physiological funq-

tions to be suddenly suspended,
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The Kew Committee have appointed Mr. G. N. Whipple,

B.Sc, Superintendent of the Observatory. Mr. Whipple's

connection with the establishment is of nearly nineteen years

standing, he having entered it in January, 1858.

Dr. Petermann has sent us a map in which he has embodied
the discoveries of the English Arctic Expedition. He appears

still to maintain his well-known hypothesis of the continua-

tion of the north coast of Greenland towards and beyond
the North Pole. He draws the line of the visible horizon

of the English Expedition at about fifty nautical miles north

of Grant Land, its furthest north point being the 84th dcg.

(»f lat, and remarks that north of this line may be either

land or sea. Of course no one can contradict this. He
has, however, restored President's Land in rather a remarkable

position, identifying it apparently with Beaumont's Cape Bri-

tannia, to the north of Beaumont's furthest point on the north

coast of Greenland. The map will be found a very useful one

in studying the route of the expedition, especially as compared
with that of the Polaris,

Capt. Nares and the other Arctic officers have been enter-

tained b)' the Greenwich cadets and by the Royal Naval Club at

Portsmouth. Capt. Nares stated that when the whole story of

the efforts of the expedition is published, it will be seen that

better wo:k could not have been done.

The coni-tituents of fodder- remains of rhinoceroses and mam-
mo; hs in Northern Siberia have been examined by several

observers, and the conclusion arrived at that these animals lived

in tl.e places where their frozen bodies have been found, on
plants which are still to be met with in Northern Siberia. New
ground for this opinion has been furniahed by M. Schmaihausen
to the St. Petersburg Academy, who has examined microsco-

pically the constituents of a mass of dark-brown matter ext'acted

from hollows in the teeth of a rhinoceros in the Irkutski Mu-
seum. That this was truly the remains of fodder of the animal

seemed clear from the appearance and the macerated character

of the vegetable iubstance, of which only the woody and cuti-

cular parts showed a more or less distinct structure. The
greater portion of the piece consisted of leaf-remains, with here

and there a fragment of stem. For the most part the stem and
leaf-fragments were those of monocotyledonous plants, probably

of Gramine.Te ; there were also, in Ie>s quantity, leaf-fragments

of dicotyledonous plants. Besides leaf-shreds of Coniferae, there

were woody pieces which indicated the existence of Picea (Obo-
vata ?), Abies (Sibiiia?), Larix(Sibirica?), Gnetaceae, Betulaceae,

and Salicineae. If it is scarcely possible to detemane certainly

the species of a p-ant merely from some of the wood received in

the state indicated, and from the structure of the leaf epidermis,

it yet seems unquestionable that these remains must be referred

;o northern plants and to such ,as are "still partly found in the
ligh north.

Mr, Coxwell writing to the Daily Nrjjs in reference to

Arctic ballooning, maintains that the ordinary practice of bal-
looning would be quite unsuitable for the conditions found in the
Arctic regions.

I. MORITZ, director of the Tiflis Observatory, makes an
resting communication on the results of an examination of
magnetic instruments there last July by Prof. Smmoff, of
an, who has been engaged during the last six years travelling
ugh to determine the elements of terrestrial magnetism. The

ii ruments employed by Prof. Smirnofif, which cost 300 roubles,

.
I re all verified at Kew, and are furnished with microscopes and

ill the other accessories of the English system. The compass has
'irce needles (No. 4, No. 3, and No. 16), four inches in length,
ml the mean of the readings of the three needles is the true
liclination. At Tiflis there are two compasses long in use, con-

structed according to the old method of Gambey, which are now
generally looked upon as inferior instruments. They cost respect-

ively only 165 and 40 roubles. The results of a very careful com-
parison are these :—Assuming the mean of the indications of the

three Kew needles as the true inclination the errors of the instru-

ments were, Kew No. 4, — o''25 ; No. 3, + 2'
'45 ; and No. 16,

— 2' '22 ; the error of the large Gambey being -f o'*30, and of

the small Gambey — o''09. M. Moritz remarks that the micro-

scope and detached circle on which the readings are made, and
which add so greatly to the price of the English compass, appear
to add nothing to the precision with which the inclination is

determined, facilities for minute readings of the compass being

made counting but little, it being the form of the pivots of the

physical axis of the needle which stamps its character on the

instrument.

" On Some Insect Deformities," by Dr. Hermann A. Hagen,
is the ti'le of No. 9, vol. ii., of the Memoirs of the Museum of

Comparative Zoology, Harvard College, Cambridge, U. S.

We have received from Herr Schmilt, publisher, Ziirich, Dr.

Hermann Berge's " Beittage zur Entwicklungsgeschichte von
Bryophyllum Calycinum," and Dr. Gustav Schoch's " Die

Schweizerischen Orthopteren."

The following German publications have been sent us by
Messrs. Williams and Norgate :

—" Ucbcr die Zugstrassen der

Vogel," by J. A. Palmen, of Helsinglors ; "Grundziige der

Mikrophotographie," by Max Hauer ; "Sammlung wissen-

schaftlicher Vortrage von Prof. Wilhelm I'orster ;" "Die Dar-

win'schen Theorien und ihre Stellung zur Philosophic, Religion,

und Moral," by Rudolf Schmid.

The Goldsmiths' Company, whose donation to the Chemical

Society we noted last week, have voted 500/. in aid of the fund

for extending Edinburgh University buildings. It is stated that

this Company spends annually 6,000/. for educational purposes

alone. We wish the other City Companies would follow such

a good example. ,

The following were elected office-bearers of the Royal Society

of Edinburgh on Monday last :—President, Sir William Thorn-

son ; Vice-Presidents, Rev. Dr. Lindsay Alexander, Bishop

Cotterill, Sir Alexander Grant, Prof. Kelland, Lord Neaves,

and David Stevenson ; General Secretary, Prof, Balfour ; Secre-

taries to Ordinary Meetings, Professors Tait and Turner

;

Treasurer, David Smith ; Curator of Library and Museum,
Prof, Maclagan ; Members of Council, Prof. Crum Brown, Dr.

James Bryce, Alexander Buchan, Dr. Matthews Duncan, Dr.

A. Fleming, Dr. T. Harvey, D. Milne Home, Prof. McKen-
drick. Dr. C. Morehead, Sir C. Wyville Thomson, Dr. R. H.

Traquair, and Dr. Robert Wyld.

The next meeting of the French Association for the Advance-

ment of Science will take place, as we have already intimated,

at Havre in the end of August, 1877, under the presidency of Dr.

Broca. A local.committee has been already formed at Havre under

the presidency of M. Mazurier, the mayor. At the first meeting

M. Gariel, the secretary of the committee, suggested many useful

and interesting experiments to be made in the Seine or the sea.

Special efforts will be made to procure a large attendance of

English savants and members of the British Association. It is

reported that a special deputation will be sent to the Dublin

meeting of the British Association. The place of meeting for

1878 has not yet been determined upon, but it will probably be

Versailles or Paris.

The Times of Monday contains a journal kept by the Rev.

Mr. Lawes during a voyage from Port Moresby to China Straits,

New Guinea. It contains a good many new facts of interest.
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At Hood's Bay they sailed up a considerable river, and near the

coast found a large village, regularly laid out in streets and

squares, scrupulously clean, with gardens and carefully cultivated

flowers. Canoes of large size and excellent make they saw

being hewed out with stone hatchets. At a lagoon at Cape

Rodney a regular lake village was found, the lagoon leading up

to a considerable river. Near Table Point a large canoe

" manned " by at least twenty-one women, came alongside ; it

is reported at Port Moresby, and all along the coast, that there

is a village of women somewhere near Amazon Bay.

At the last meeting of the French Geographical Society, the

president, M. Malte Brun, intim.ated that the Council General of

the Seine had voted a sum of 2,000 francs to assist M. Largeau

in bis exploration of the Sahara. M. Largeau left on November

19 for Algiers, whence he will proceed to Constantine, Tuggurth,

and Central Sahara. The subscription on his behalf is pro-

ceeding. The Geographical Council of Lyons has voted a small

subji'Jy of 12/., and the Municipal Council of Lyons will send

him, within a very few days, a considerable donation. M.
Melidin, a rich landed gentleman, has offered to the Society to

maint ain during one year any traveller approved by the Society.

The offer was accepted with thanks. On December 20 the

general secretary will deliver a lecture on "The Progress of

Geography during 1876," and on the following day the annual

banquet will take place at the Grand Hotel.

At the Geographical Society on Monday night papers were

read on the results of Col. Gordon's expedition in Central Africa,

from General Stone, the Rev. E. J. Davis, and Signor Gessi-

Sir Rutherford Alcock announced the death of an African

missionary, Mr. Redman, who, by his explorations, had ma.
terially helped subsequent travellers, and who first suggested that

there was a great system of lakes in Central Africa.

A GREAT extension of the medical department of the Univer.

sity of Heidelberg has been in progress for some time. Large

additions to the Medical School and the Hospital attached to it

Jiave been made, and when completed, as it will be shortly, this

institution will be one of the most complete in Europe. Every
provision has been made for scientific investigation in connection

with the healing art in all its departments.

The A)xhiv filr Ant/iroJ>ologie (\x. 173) contains a paper by
Herr L. Lindenschmidt, in which he pronounces his conviction

that the drawings upon the fossil bones found in the Thayingen

Cave are spurious and the result of intentional deception. These
drawings, which represent a bear, a fox, and a stag, were
generally admired in scientific circles in 1874 (when they were
found) as being amongst the most perfect specimens of the kind ;

they also led to the supposition of the highly-civilised state of
the ancient cave inhabitants. Herr Lindenschmidt produces

evidence to the effect that precisely the same drawings are con-

tained in a little work by Leutemann, " Die Thiergarten und
Menagerien mit Ihren Insassen," which was published in 1868,

i.e. six years before the discovery of the cave near Thayingen.

As the work in question had a very wide circulation in Germany
the inference drawn is obvious.

A NOTICE in the Osfsee Zeiiung accounts for the frequent de-

ficiencies in the aroma of foreign cigars by announcing that from
Guben whole waggon-loads of dried cherry-leaves are weekly
exported for the manufacture of "tobacco."

A SUCCESSFUL soirie of the Manchester Scientific Students'

Association was held last Friday, when Prof. Williamson gave
an address on Insectivorous Plants.

A VERY fine new university building has been erected at Kiel,

one marked peculiarity of which is that it has no " career," or
prison, which hitherto, it seems, has been an invariable append-
age to German universities.

There met in Berlin, a few days ago, a German Government
Commission whose business it is to look after the moors and
marshes of Germany. They resolved to establish an experi-

mental station at Bremen, to be opened on April i next year, drew
up a plan for obtaining statistics and a topography of moors, and
made arrangements for the complete canalisation of the moors in

the Duchy of Bremen. The labours of the Commission will

include the whole of Germany.

The directors of the Swedish Government railways have turned

their special attention to the frequent occurrence of colour-blind-

ness amongst their engine-drivers and other officials. Prof.

Holmgren has lately examined the whole staff of the Upsala-

Gefle Railway, and amongst the 266 persons examined has found

no less than eighteen who suffered from this defect, and who
therefore were utterly useless and unfit for railway service.

This investigation proves that cases of colour-blindness are far

more frequent than is generally supposed, and that our railway

companies would do well to follow the example of the Swedish

State railways.

The Kijlnische Zeiiung of the 14th inst. declares that the recent

sudden cold was a perfectly abnormal meteorological phenome-
non, and all the more so since it did not only visit a part but

nearly the whole of Europe. Reports of heavy snowstorms have

come from the whole of North Germany, Austria, Servia, and
Roumania, and the temperature had fallen below freezing in all

these countries as well as in Western France, Italy as far south

as Rome, and the whole of European Turkey. In Hungary
the cold reached 13° C. Violent gales were raging in the Black
Sea, the Adriatic, and the Baltic. In another article, dated

from the Teutoburg forest, the paper reports that the whole of

that district is snowed up, and a valuable crop of vegetables,

beetroot, &c. , has been destroyed by the cold.

A MoNS, MfeNiER, of Bordeaux, has invented a new con-

trivance for the steering of balloons. The mechanism is placed

behind the car, and by a clever arrangement of network acli

upon a belt which encircles the body of the balloon, extend-

ing about four or five degrees above and below a horizontal plana

through its centre—its equator, so to say. The rudder is plane,

and can be used as a sail. The balloons are said to move
obliquely upwards and downwards and also sideways, according to

the position of the rudder. The sideway motion is very likely

facilitated by changing the position of ballast. One circum-

stance, which may be of special practical use, is that a balloon

provided with this new apparatus, when falling to the ground,

can be made to touch the earth's surface very obliquely and thus

avoid any sudden shock, and at the same time facilitate a safe

anchoring.

Herr Edward Trewendt, publisher, Breslau, has issued

the prospectus of a New Encyclopedia of the Natural Sciences,

which will include [all departments of science. The first part

will appear on January i, 1878.

More than 18,000 francs have been already collected for the

erection of Arago's statue at Perpignan.

The additions to the Zoological Society's Gardens during the

past week include a Bonnet Monkey {Macacus radiatus) from
India, presented by Mr. E. F. Mathews ; a Slender-billed

Cockatoo {Licmetis tenuirostris) from South Australia, presented

by Mr. Stevens ; a Gannet {Sula bassana), European, presented

by Mr. R. H. W. Leach; a VtxegxmQYa.\con{Falco peregritms)^

captured at sea, presented by Mr. A. Whyte ; a Giivet Monkey
{Cercopithecus griseo-viridis) from Nubia, an Indian LeoparJ
i^Felis pardus) from India, a Hooded Crane {Gtus monachus)\

from Japan, a Globose Curassow {Crax globicera) from Central]

America, deposited j an Indian Muntjac {Cervulus muntjac), al

Japanese Deer ( Cervus sika), boin in the Gardens.
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SCIENTIFIC SERIALS
RIorphologiscJus yahrbuch, vol. ii. Part 2.—On the structure

of the toes of Batrachia, &c., by Dr. Y. Leydig (32 pages).—On
the valvular apparatus in the conus arteriosus of Selachians and
Ganoids, by Dr. Stohr.—Contribution to the anatomy and his-

tology of Asteroids and Ophiuroids, by Wichard La.nge (46 pages,

3 pla'.es).

Reichert and Du Bois Reymond's Archiv, September, 1876.
— Studies on animal heat, Part 3 (conclusion), by Dr. A. Adam-
kiewicz.— Contribution to the theory of the growth of bone, by
Dr. I.. Lotze.—On the negative variation of the muscular current

during contraction, Part 3 (conclusion), by Du Bois Reymond.

Archiv fitr mikroskopiscke Anatomie, vol. xiii. Part I, July,

1876.—Rhizopod studies. No. vi., by F. E. Schulze.—On the

anatomy and liistology of the Coccida;, by E. L. Mark.— Studies

of the development of Gastropods, by N. Bobretzky (75 pages),

with 6 plates illustrating the development of Nassa mutabilis,

Natica, and Fusus.—On the hypothesis of discharge and the

motor end plates, by W. Krause.

Bulletin de I'Acadimie Impa-iale des Sciences de St. Petersbourq,

t. xxii., No. 2.—This part contains the following papers of

interest :—Diagnoses plantarum novarum Japoniae et Mandshu-
riae, decas xx. (continued from last vol.), by C. J. Maximovicz.
—On the plants of the bear period found in the deposits of the

Ogour liver, a tributary to the Jenissei, in Siberia, by J. Schmal-
lusen.—Preliminary communication by the same, on a micro-
topical examination of the food-remains of Siberian fossil rhi-

noceros, viz., Rhinoceros antiquitatis sen tichorinus.—Onthesup-
])osed satellite of Procyon (a Canis min.), by O. Struve. The
ther contents are only of archaeological and philological interest.

SOCIETIES AND ACADEMIES
London

Linnean Society, November 16.—Prof. Allman, president,

in the cha'r.—Messrs. J. C. Oman, R. H. Peck, and D. G.
Rutherford were duly elected fellows.—Mr. H. N. Moseley, of

II. M.S. Challenger, read a paper on the flora of Marion Island.

This island possesses considerable interest from its isolation and
being within the Antarctic drift. It is about 1,000 miles from
the African Continent, 450 frcm the Crozets, 1,200 from the
desolate Kerguelen Island, above 2,000 from Tristan D'Acunha,
and 4,500 from the Falklands, to which, nevertheless, its flora

appears related. It is of volcanic origin and snowclad. The
rocks at half-tide are covered with Darvilea uttlis, above high
tide Tdhca tnoschnta is found in abundance, and beyond the

beach a swampy peaty soil Covers the rocks, where there is a
thick growth of herbage ; this is principally composed of species

of Acceiia, Azorella, and Festuca, the first ol these three being the

most abundant plant on the island, though the latter grass is by no
mean) scarce. The cabbage-like plant Pringlea antiscorbutica

is less profu'e than at Kcrguelen's Land. Some of the ranun-
culus group are met with at water pools near the sea ; four

kinds of ferns were obtained, Lomaria Alpina being tlse most
numerous. Lichens are scarce, but mosses in plenty form
yellow patches, which stand out conspicuously midst the
green vegetation, which rises to an altitude of probably
2,000 feet. From the occurrence of Pringlea on Marion
Island, the Crozets, and Kerguelen Island, and the existence
cf fo sd trte-trunks on the two latter, the author surmises
an ancient land connection between them.—A memoir on
he birds collected by Prof. Steere (U.S. P4ichigan) in the

: h.lippine Archipelago was read by Mr. R. Bowdler Sharpe,
and copious coloured drawings of the new and rare forms exhi-
bited and commtnte.i on. Although it is but lately that Lord
Tweeddale's (President Zool. Soc.) remarkable monograph on
the Philippine birds was published, with immense additions to
the avifauna, yet Steele's collection has yielded over sixty
hitherto unknown species. Many novelties may therefore still

be expected as further exploration proceeds. The recorded
species of birds from the Philippines at the present now amount
to 2S5.—A letter containing observations on the Ameiican
Grasshopper {Caloptenus femur-ruhruni), with remarks on the
same by Mr. Frederick Smith, was noticed.—Mr. Moseley exhi-
bited some insular floral collections in illustration of his paper
and of the various parts touched at by the Challenger. He also
called attention to a series of volumes and pamphlets, &c., on
natural history obtained by him in Japan.

Zoological Society, November 21.—Prof. Flowers, F.R.S.,
vice-president, in the chair. The Secretary read a report on the
additions that had been made to the Society's Menagerie during
the month of October.—Mr. Sclater exhibited and made remarks
on the skin of a young rhinoceros (iV. sondaicus), belonging to
Mr. W. Jamrach, which had been captured in the Sunderbunds,
near Calcutta, in May last.—The Secretary exhibited on behalf of
Mr. Andrew Anderson, a coloured drawing ofa specimen of^//yx
haviiltoni, lately captured at Futtehgurh (Ganges). The occur-
rence of this Einys, chiefly confined to Lower Bengal, sd far west
as Futtehgurh, was considered as of much interest.—A letter

was read from Count T. Salvadori, containing remarks on some
of the birds mentioned by Signor D'Albertis, as seen by him
during his first excursion up the Fly River.—A communication
was read from Mr. G. B. Sowerby, jun., containing descriptions
of six new species of shells, from the collections of the Marchio-
ness Paulucci and Dr. Prevost.—Mr. Edward R. Alston read a
paper containing the descriptions of two new species of liesper-

omys from Central America, which he proposed to call respec-
tively Hesperomys teguina and //. couesi.—A paper was read by
Prof. Garrod, F. R.S., on the Chinese Deer, named Lophotragus
michianus, by Mr. Swinhoe, in which he showed that the species

so called was identical with Elaphodus cephalophus (A. Milne
Edwards), obtained by Fere David in Moupm. The close

affinity between the genera Elaphodus and Cervulus was demon-
strated, the latter differing little more than in the possession of
frontal cutaneous glands not found in the former.—Mr. Arthur
G. Butler read a paper containing descriptions of new species of
Lepidoptera, from New Guinea, with a notice of a new genus,

—

A communication was read from Dr. J. S. Bowerbank, being
the eighth of his series of ' * Contributions to a General History
of the Spongiadse."

Meteorological Society, November 15.—Mr, H. S. Eaton,
M.A., president, in the chair.—Messrs. R. A. Allison, John
Evans, F.R.S., Dr. W. Marcet, F.R.S., Rev. T. G. P. Pope, and
Mr. G. Washington were elected fellows.—The following papers
were read :—Results of meteorological observations made at

Rossiniere, Canton Vaud, Switzerland, during 1874 and 1875,
by Mr. William Marriott. Rossiniere is situated in a valley

running north-east and south-west, about three quarters of a mile
broad, the mountains on the north being 3,000 to 4,000 feet above
the valley of the Sarine, and those on the south, 1,000 to 3,000
feet. The valley is shut in at either end by a gorge, that on the

east being about one mile, and that on the west about two miles
distant. The observations were all taken by Col. M. F. Ward,
F. R.A. S. The mean temperature, as deduced from the mean
of the maximum and minimum readings, was 43°'4 for 1874, and
43°'5 ^'^^ ^^IS- The monthly means ranged from 20°"0 for

December, 1874, and 20°'5 for December, 1875, to 64° "9 for

July, 1874. The highest temperature in 1874 was 89° on July 3,
and 1875, 85° on August 18 ; the lowest in 1874 was — 4" on
December 24, and in 1875 — 7° on January i. Owing to the

situation of Rossiniere, the prevailing winds are those from
north-east and south-west. In the winter months the air is for

the most part calm, and it is owing to this absence of wind that

the intense cold is not so severely felt as it would otherwise be.

Tne total rainfall for 1874 was 54'282 inches, and for 1875,

55870 inches. The months of greatest rainfall are July and
November, and those of the least February and March. Thunder-
storms occur frequently from May to August, as many as five being

sometimes recorded in one day. The number of thunderstorms ob-

served in 1874 was forty-five, and in 1875, f.>rty-three. No thunder
was heard or lightning seen in the months ofDecember to March.

—

The climate of Fiji, by Mr. R. C. Holmes. This paper contains

the results of meteorological obseivations taken at Delanasau,

Bay of Islands, north coast of the province of Bua, Fiji, during

the five years ending 1875. The average annual mean tempera-

ture is 79° I. The highest temperature recorded was 9 7°7 on
January 12, 1871, and the lowest 58°"5 on August 20, 1875, the

extreme range in the five years being 39° '2. The average annual
rainfall is I24"I5 inches, and the number of rainy days 170. The
greatest fall in 24 hours was 14 '95 inches, which occurred on March
19, 1871. After describing somewhat fully the chief characteristics

ol the montlis and seasons, hurricanes and storms, earthquakes,

waterspouts, &c., the author concludes with the question, "Is
the climate of Fiji a healthy one ? " In reply he says that, con-

sidered as a tropical country, an affirmative answer may be given
without hesitation. Those fatal diseases so common in tropical

countries, fevers of various kinds, cholera, and liver complaints,

are almost unknown. This is owing partly to the geographical
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position of the group, lying in the region of the trade winds, so

that it enjoys almost perpetual breezes, calms being rare, and
the islands so small that the sea-breeze from all direclions can

penetrate into every corner.—Notes on some remarkable errors

in thermometers recorded at Sydney Observatory, 1876, by Mr.
H. C. Russell, F. R.A.S. For upwards of five years the same
hygrometer has been in use at the Observatory ; the dry bulb
is small, only 03 inches in diameter, and the instrument up to

February 26 had always given very satisfactory readings,

tested by those of a standard wrhich hangs only 3 inches

from it; the difference in the readings was usually o°'2 to

o°'3. On that day the maximum shade temperature rose to

96°'4 about noon ; at 3 P. M. the dry-bulb and standard read 83°7,
and at 9 P.M., 68°

'9 and 69° 'O. Next morning they read 69° '6

and 69°'8
; as this was Sunday, they were not read again un'il

9 A.M. on the 28th, when the dry bulb read 87°'3, and the

standard 64°'9, showing a difference of 22°'4. It was at once
thought that the glass had cracked and let in the air, but as no
crack could be seen after careful examination, it was determined
to continue the readings. The author had always found before

that if a thermometer cracks in the bulb, the mercury rises

till the tube is full, and he expected it would be so in this case,

though he could see no crack. The result, however, was tha:

the difference steadily decreased, at first at the rate of 1° each
day, and in thirty-five days the difference had fallen to less than
0° 5, or almost to its normal condition. Between April 7 aiul

17, it rose again, then fell ; on May 3, and again on the 7 th,

sudden rises took place, since then the difference has been
diminishing, except a slight rise on May 21 and 22. When very
closely examined with the microscope, a very smill piece of
colourei glass is to be seen in the bulb, as if lead had been
reduced by the blowpipe, and on one side of the bulb a mark is

visible, as if there was a minute quantity of water between the

mercury and the glass at one spot.

Paris

Academy of Sciences, November 20.—Vice-Adrairal Pari-;

in the chair.—The following papers were read :—Meridian ob-

servations of small planets made at the Greenwich and Paris

observatories during the third trimestre of 1876, communicated
by M. Leverrier.—Tables of the planet Uranus, based on com-
parison of theory with observations, by M. Leverrier.—On the

physical and chemical properties of ruthenium, by MM. H.
Sainte-Claire Deville and Debray. —New researches on the

chemical phenomena produced by electricity of tension, by M.
Berthelot. He studies the relations of the reactions to sign and
tension oftheelectricity. — Onthe composition ofsome phosphites,

by M. Wurtz. Phosphite of calcium, neutral and acid phos-
phites of barium. —On the quantity of rainfall at Rome during
fifty years, 1825 to 1874, by P. Secchi. The yearly maximum
is in the end of October and beginning of November. No
relation was perceptible between the quantity of rain and the

sun-spots. The great rain-periods at Rome coincided with floods

of the lake of Fucino^ 100 kilos, distant.—Organisation of a new
meteorological observatory on Monte-Cavo ; meteorological ob-
servations near Rome, by P. Secchi.—On the modifications of

elacomargaric acid produced by light and heat, by M. Cloez.

—

On the phenomenon of the black drop, by M. Andre.—On
a series of experiments with regard to the flow of water
made at the reservoir of Furens, by M. Grseff.-^On exchange
of gases in the tympanic cavity

; physiological considerations

and therapeutical applications, by M. Loewenberg. In cases of

obstruction of the Eustachian tube, causing deafness, the volume
of gas in the tympanic cavity is diminished, and the membrane
presses inwards. The author says this diminution must be due,

not to absorption, but to exchange by diffusion, and he suggests

as remedies—(i) the insufflation of air that has been inspired and
expired four or five times ; (2) the insufflation of hydrogen.

—

New observations on the cure of typhoid fever by parasiticide

phenicated medication (phenic acid and phenate of ammonia, in

draughts, and subcutaneous injection in large doses), by M.
Declat.—The theory of systems of land-elevation, a propos of

the system of Mont Seny, by M. Vezian.—Researches on
the structure and the vitality of eggs of phylloxera, by M.
Balbiani.—Remarks on M. Bouilland's observations regarding
the effects produced by sulpho-carbonates, by M. Mouillefert.

—

Experiments on treatment of phylloxerised vines by phenic acid
and alkaline phenates, by M. Rommier.—On the practical con-
ditions of employment of insecticides to oppose phylloxera, by
M. Delachanal.—Results obtained from the use of sulpho-car-
bonates in the vines of the Puy-de-D6me, by M. Aubergier.-—On

the employment of pyrites in treatment of vines affected with
o'idium, by M. Fran9ois.—On the gaseous movement in the
radiometer, by M. Salet.—Experiments on the immersed radio-

meter, by M. de Fonvielle.—Absorbent powers of bodies for

heat, by M. Aymonnet. The atomic absorbent power appears
to be constant (i) for all simple bodies dissolved in th(i same
medium

; (2) for all simple bodies forming part of compounds
of like chemical composition.—On a process of determination of
alkaline sulphates, by M. Jean.—On the causes of error involved
in the application of the law of mixtures of vapours, in the deter-
mination of their density, by MM. Troost and Hautefeuille.

—

On the saccharine matter contained in the petals of flowers, by
M. Boussingault. This is considerable, amounting in some
eighteen cases examined to an average of 488 per cent, in the
undried flower.—On a process of testing vi^ines for fuchsine, by
M. Fordos.—On the investigation of rosolic acid in presence of
fuchsine, by MM. Gayot and Bidaux.—New researches on the
action of non-arsenical fuchsine introduced into the stomach and
the blood, by MM. Feltz and Ritter.—On the action of iron in

anzemia, by M. Hayem. It causes the globules to be-

come charged with a larger amount of colouring matter,

and this, not merely in the curable anaemic, but even in cachexia
;

where, the organism being exhausted, the production of red
globules is almost entirely stopped.—Experiments on the pneu-
mogastric and on nerves supposed to be inhibitory, by M.
Onanus.—Researches on the urea of the blood, by M. Bernard,
—On tlie power possessed by certain Acarians, with or with-

out a mouth, of living without food during whole phases of their

existence, and even their whole life, by M. Megnin.—On crystals

of oxydulated iron presenting a singular dtformat'on, by M.
Friedel.—On the figures which are formed in superposed liquids,

when a movement of rotation is imparted to them, by M. Bouquet
de la Grye. These show some analogies to sun-spots. M. Faye
added a few comments.—^On some peculiarities of lightning, by
M. Renon. Beaded lightning

;
purple or violet flashes ; lightning

in a near cloud without thunder ; sound of thunder heard at 40
kilom. distance.—Observations of falling stars during the nights

of November 12, 13, and 14, 1876, at Clermont Ferrand, by
M. Gruey.—On the present state of volcanic phenomena of
Carvassera, by M, de Cigalla.

Vienna
Imperial Academy of Sciences, October 12, 26.—The

following among other papers were read :—The nerves of hair-

covered skin, by M. Arnstein.—The germination of plant spores
in its relation to light, by M. Leitgeb.—On spontaneous vari-

ations of blood-pressure, by M, Mayer.—On the action of chlo-

roform and ether on breathing and circulation, by Jil. Knoll.

—

On some remarkable phenomena in Geissler tubes, by MM.
Reitlinger and Urbanitzky.
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THE YORKSHIRE LIAS
'he Yorkshire Lias. By Ralph Tate and J. F. Blake.

(London: Van Voorst, 1876.)

[T might at first sight seem a piece of presumption in

one whose palncontological attainments are of the

enderest, and who knows no more of the Yorkshire Lias

lan has been picked up during a few days ramble along

le coast, to attempt a criticism of a work conspicuous

ir elaborate pala:ontological research and rich in descrip-

ve detail of the most minute and local character. But

t forming an estimate of the work of a specialist the ab-

:nce of minute special knowledge is in many cases far

om being a disadvantage ; the specialist always runs

)me risk c^^ becoming engrossed with details^ of looking

jon them as the end and not as a means to something

gher, of being " unable to see the wood for the trees,"

id ,as long as this risk exists, there is always a fair pros-

xt that the remarks of an outsider, however inferior he
ay be in special attainments to the man whose work he

reviewing, may add something in breadth of view, and
;ay suggest questions that have been overlooked in the

:sk of collecting minute particulars. It is with this feel-

:g that we attempt to give an account of the work before

'""d to discuss some problems which its perusal has

ted to us ; and we make the attempt all the more
iKT.iy, because the authors have by no means in the

ultiplicity of their details lost sight of the broad ques-

l»ns which underlie and spring from them.

[The opening chapter on the " General Range of Liassic

J^ata on the Continent and British Isles" would have been
Itter for rather more copious references. The authors

oted may be well known to the mass of professional

|ologists, but if this book comes, as we feel sure it will,

the hands of workers of a more amateur class,

iikinly occupied with the geology of their own neigh-

urhood, but at the same time anxious to understand its

ation to that of corresponding districts abroad, many
its readers will certainly be glad of directions where to

d the papers of geologists not familiar to the world at

ge, and whose names they perhaps now meet with for

; first time. This indifference to references is a grow-
i- nnd a very serious evil ; take, for instance, such a book

:ou's " Explication de la Carte Gdologique de la
'' to attempt to give in 200 pages a complete account
geology of the globe would be a hopeless task,

outhne no longer than this, abundantly furnished
ferences, would be a work whose value it would be

'X to overestimate ; unluckily M. Marcou has fallen

e prevalent carelessness in this respect, and for

cference he has given, ought to have supplied fifty.

')ter II, gives an account of the literature of the
lire Lias; the abstracts of the various papers and

.^c on the subject are admirable for point and concise-

s, and the criticisms fair and just. In Chapter III. the

ge and general character of the Lias in Yorkshire are
Ciirly sketched out.

The fourth chapter lands us in one of those disputes,

u Avoidable possibly in the present state of geological

clature, which have far too much the look of fight-

ing about mere words to be altogether satisfactory. The
point at issue is, where should the line be drawn between
the Lias and the Inferior Oolite? In some cases the

demarcation between the two formations is both litho-

logically and palasontologically so sharp as to leave no
room for hesitation ; but some sections show a group of

beds in which fossils that occur in the Upper Lias are

found side by side with others generally looked upon as

characteristic of the Inferior Oolite. Here, then, was a
fine battle-ground for the systematists, and here, accord-

ingly, as in other analogous cases, much good ink and
paper has been—shall we dare to say—wasted in dis-

cussing whether the problematical strata ought to be
called Liassic or Oolitic. Dr. Wright maintains the first

view, and the authors of the work before us lean to the

second, the question being argued by both disputants on
purely palreontological grounds ; it turns partly upon the

correct naming of certain Ammonites, hard to discrimi-

nate from one another, and possibly so closely allied that

they ought to be looked upon as varieties rather than dis-

tinct species ; it involves many points on which there is

great difference of opinion, such as whether we ought to

look mainly to the Cephalopoda or to the Conchifera in

determining the relationship of the group ; and after

carefully considering what has be^n said on both sides, it

certainly seems that it is one of those cases where the

impartial bystander would find it so hard to make up his

mind that he would be sorely tempted to resort to the un-

scientific method of " tossing up " to help him to a decision.

Fortunately there is a better way out of the difiiculty

;

we are not tied down, as the manner in which the ques-

tion has been handled would seem to imply, to a single

alternative. It is an easy thing to say that there shall be
a Liassic group and an Oolitic group, and that of the

rocks about the junction, what won't go into one shall be
forced into the other, and by adopting this principle very

neat tables of strata may be constructed. But if, as the

group under consideration proves was the case, there was
not a clean sweep of the Liassic forms of life before any
Oolitic forms came in, but that to a certain extent the re-

placement was gradual, then wherever the record of the

change in the least degree approaches completeness, beds

will occur which contain a mixture of Liassic and Oolitic

species, and consequently cannot be placed consistently

under either of these heads. It is unfortunate for the

symmetry of our classification that it is so, but being so,

we must bear the evil as best we may. Perhaps the

best way is to let each man call the beds in dispute Lias

or Oolite as his fancy prompts him, but to be careful to

bear in mind that the meaning they carry with them is

this—that, when they occur, we have been lucky enough

to have preserved a record, which at other spots either

never existed or has been destroyed, of the rate at which

changes in life that took place between two indistinctly

outlined periods of the earth's history were brought

about.

It would not, of course, be fair to blame Messrs. Tate

and Blake, when they are writing a monograph on the Lias,

for explaining what they mean by that term ; but it would

possibly have been more philosophical if they had looked

upon their upper boundary as purely conventional, and
noticed the beds above that line as of interest because

they show a gradual passage from the life of the period
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with which they are specially concerned to the life of the

period which followed it.

A dispute of a similar nature arises when we come to

the boundary between the Lower and the Middle Lias.

The tabulated lists of fossils given by our authors show in

the Yorkshire area a marked palaeontological break

between the zones of Ammonites oxynotus and A.

Jamesom, and a similar break has been observed at a

corresponding horizon both elsewhere in England and

on the Continent, Here then German and a large

number of English geologists draw the line. But a diffi-

culty arises when we attempt to construct maps accord-

ing to this classification ; unfortunately the marked

change in life is not accompanied by a corresponding

change in the character of the rocks ; the beds above and

below the palaeontological line are lithologically so much
alike that it would be impossible to separate them on a

map by the ordinary methods of geological surveying.

Somewhat higher in the series, however, a change in

lithological character, marked and sudden enough to

allow of its being traced with considerable accuracy, does

occur, and the field geologist, finding that he can sepa-

i-ate on his map the rocks above and belov this line,

naturally draws a boundary here. Hence it arises that

the subdivisions drawn on maps, such as those of the

Geological Survey, do not coincide with those established

from palaiontological considerations. And no harm

would follow from this if the lithological line always kept

the same place in the series ; we should merely have to

bear in mind that the boundary laid down on the map
was adopted out of sheer necessity, because it was the

only line that could be traced, that it did not coincide with

any great change in life, but that the palasontological

break occurred at a certain distance below it. But in the

case before us the hard sandstones and ironstones of the

Middle Lias are notoriously irregular and uncertain, and

if we make the Middle Lias begin where rocks like these

— which can be separated on a map from the clays— first

make their appearance, we shall place in the Lower Lias

at Banbury beds which we call Middle Lias at Frod-

ingham. In such a case, when the map-maker is driven

to neglect or set at defiance palaeontological boundaries,

the right thing would seem to be that he should call his

sub-divisions by names different from those used by the

palaeontologist ; on the Survey maps, for instance, it

would be better to drop the terms Lower, Middle, and

Upper Lias, and speak merely of Lias Clays, Sandstones,

and Ironstones, leaving it to the palaeontologist to decide

to which of the three sub-divisions the strata distinguished

on the map ought in each locality to be assigned. It

should be added, however, that Mr. Judd has something

to say even from a palseontological point of view for the

classification of the Geological Survey ;
^ though it must

be confessed that his words sound somewhat as if he

were dutifully trying to make the best case for a line

which his official position rather than his own convictions

led him to adopt.

For the painstaking zeal with which the authors have

in succeeding chapters worked out the palaeontology of

the different minor sub-divisions, and described the loca-

lities where each may be studied, and for their long and
elaborate descriptions and figures of the fossils the thanks

• "Th« Geolojfy of Rutland" (Memoirs of the Geological Survey), p. 45.

of all geologists, and specially of those interested in tli

district, will be gratefully rendered ; and as they ha\

thought it necessary to defend the minute and detaile

character of their work, a word miy be added

this head. It is somewhat unfortunate that a specii

term, "zones," has been applied to those lesser sul

divisions, which in common with the majority of pala

ontologists they have sought to establish. It leads 1

the notion that a " zone " is something different from
" formation," and to a vague fear that the zone-maker

introducing some new and presumably unsafe method inl

geological classification. But if, as the evidence seems t

show, each zone is characterised not indeed by fossi

entirely peculiar to itself, but by certain assemblages (

fossils which are not met with in any other zon

then the principle on which zones are establish^

is identically the same with that which determines tl

larger sub-divisions, and the only difference between

zone and a formation is that the one requires more cai

and labour to detect and defiue ic than the other. /

our authors remark, we are quite in the dark as to t

causes that brought about the change from the fauna i

one zone to that of the succeeding zone ; but just tl

same remark applies in many cases to the more marke

differences between the fauna of successive formation

If, then, the palzeontological facts on which zones ai

based can be securely established, the existence of thes

minor sub -divisions is a fact which geologists cannot refui

to recognise ; but it is just here that the rub occurs. Tl

intolerable complexity and uncertainty of palseontologic

nomenclature, the utter want of agreement on points <

the first importance between many leading palaeontoL

gists, the strong tendency which so often exists to a mu
tiplication of species in order to justify existing sul

divisions or even tj increase their number, have raise

suspicions and distrust in pateontological grouping, ui

founded perhaps, but for which palceontologists ha\

only themselves to thank. What can, for instance, t

more monstrous than the idea that the time at which

lived ought to be taken into account in the definition (

a species ? An idea which, according to one of 01

authors, only a limited number of palaeontologists ai

prepared to repudiate. If you have two creatures exact

alike in every respect, what reason can there be for cal

ing them by different names because one is alive now an

the other died ages ago ? The idea is closely akin to tl

old superstition that the volcanic rocks of the earli(

periods must have been different from thDse of the preset

day, and that if no real difference can be detected b(

tween them, they at least ought to be called by differei

names. Such a notion is now scouted by the mo;

advanced petrologists, and when palaeontologists follow i

their steps, they may be assured that the objections whic

some geologists have urged against their smaller and les

easily recognised sub- divisions will no longer be heard.

We cannot help thinking that the authors have lai

rather too much stress on the littoral character of tli

Lias in the northern part of the North Riding. The

lean to the conclusion that the Lias never extended muc

further towards the north-west than the points where w

now last see it in that direction ; in fact one or two c

their expressions seem to hint that the Lias of the Nort

Riding was deposited in a basin of its own. This ca
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irdly be admitted ; the persistence over large areas

the different palasontological zones of this formation

ows that the Liassic sea formed one great life province,

id that however it may have been broken up by pro-

;tiiig headlands or insular masses of land, there was

:e communication between all its parts. That the water

IS shallower in some places than others is likely enough,

d variations in depth would seem to be sufficient to

:count for the changes which occur in the lithological

aracter of the Lias in North Yorkshire without in-

king the neighbourhood of an extensive shore line. A
ry interesting fact is the decided unconformity between

e Lias and the Inferior Oolite east of Easingwold ; the

iheaval to which it is due was only the forerunner of

e still more important movements which a little later

drove back the sea and established estuarine and ter-

strial conditions over a large part of the North Riding.

|It is not necessary that a scientific work should be a

)del in point of style, but it is a matter for regret when

entific writers neglect the graces of composition, and

s certainly a blot on the work before us that the writing

occasionally obscure, and that instances of somewhat

!pshod English are not uncommon in it.

[f we stop here it is not for want of more to say ; a

ipk as rich in matter as this would furnish texts for

ijny another lengthy disquisition. We may fairly con-

[itulate the authors on having produced a mon ograph

tich will take a high place among standard works on

cal geology, and may be recommended as a model for

»tings of a similar kind. We wish every natural geo-

cical district in our island was likely to be worked out

iV the same amount of patient labour and faithful

licription as Messrs. Tate and Blake have bestowed on

I; Yorkshire Lias. A. H. G,

OUR BOOK SHELF
Fauna der Clavulina Szabdi Schichten. Von Max.
on Hantken. I. Theil: Foraminiferen. Mit 16 Tafeln.

Buda-Pesth, 1875.)

RY visitor to the Loan Exhibition of Scientific Appa-
is at South Kensington must have noticed in the

>logical Department some beautiful series of prepara-

:i .s of Foraminifera and Bryozoafrom Hungary. These
ii:e been sent by Dr. von Hantken, the Director of the

Hngarian Geological Survey, who has greatly distin-

^ihed himself by the remarkable skill with which he
a: studied these minute fossil organisms. One of these

icles of fossils, which English geologists have now such
' able opportunity of studying, illustrates the remark-

h Foraminiferal fauna of the zone of Clavulina
in Eastern Europe, a fauna which is very admir-
scribed in the work before us. This memoir is a
of a portion of the fourth volume of the " Mittheil-

aus dem Jahrbuche der kon. ungar. geologischen
," which is published in both the Hungarian and
m languages.

Clavulina Szabdi Schichten are a series of clays,

1, . and marly limestones, sometimes glauconitic,

h are situated at the junction of the Eocene and
ene formations, and appear to have a wide distribu-

Western Hungary. These strata are very remark-
ir the wonderful richness of their fauna, especially

aminifera, Bryozoa, Echinoderms, and Mollusca,
a certain portions of the formation great numbers
remains have also been found. No less than 213
i of Foraminifera have been described by Dr. von
^tn as occurring in these beds, and their distribution

c Eocene and Neogene strata of Eastern Europe, as

well as in the strata which most nearly correspond in

geological age with the zone of Clavulina Szabdi in Ger-
many and Italy respectively, are shown by the author in

a very useful table. The lithographic plates with which
this monograph is illustrated are beautifully executed, and
reflect the highest credit on the present condition of the
art of book-illustration in Hungary. Although the dimen-
sions of each of the forms described is given with
great exactness in the definition of the species, we think
it is unfortunate that the extent to which each figure is

magnified is not also indicated either on the plates them-
selves or in the descriptions which accompany them.

J.W.J.
Elements ofAlgebrafor Middle-Class Schools and Train-

ing Colleges. By Edward Atkins, B.Sc. (CoUins's
School Series, 1876.)

This is a handy book, covering the ground usually occu-
pied by similar treatises on the subject. It is a fairly

independent work, keeping near the beaten track as re-

gards results arrived at, but giving these results in many
cases by new modes of proof. The chief additional fea-

tures of interest are in some articles on " Imaginary
Quantities," " Properties of Numbers," and " Determi-
nants." We do not like the use of the expression, " It

is easily found," and so on, in a few passages, and we.

must point out that there are a great many mistakes, not
merely typographical ones. These are faults which can
easily be rectified in a second edition. Care also should
be taken to correct the numerous wrong references.

LETTERS TO THE EDLTOR
[The Editor does not hold himself responsible for opinions expressed

by his correspondents. Neither can he undertake to return^

or to correspond with the ivriters of, rejected manuscripts.

A'o notice is taken of anonymous communications,']

Carl Jelinek

Allow me to coirect a litlle inadveitency ia the necrology of

Carl Jelinek (Nature, vol. xv. p. 85). In lire 8 from com-
mencement "Prague" should be read instead of "Vienna," a3

the former and not the latter observatory was then under the
direction of Kreil. Jelinek passed four years (1843-1847) as

assistant in the Vienna observatory, then under my direction,

and j'uV)lishcd in that peiiod a valuable memoir on hygrometrical

observations made at Vienna in the years 1829-1845, besides

several astronomical observations and computations in the

Astronomische Nachrichten, and in the Annals of the Vienna
observatory. Ch. de LiTTROW

Vienna, November 29

Ancient Solar Eclipses

In Nature, vol. xv. p. 65, is given the result of calculition of

the solar eclipse of June 14, B.C. 763.
As soon as notice of the probability of this eclipse was given

by Sir Henry Rawlinson (m| May 1867), I asked the assistance

of Mr. Hind for its computation. Mr. Hind most kindly

acceded at once to my request, and sent to me on June 19, 1867,

the following results, which he permits me now to offer to

Nature. They were transmitted to Sir Henry Rawlinson on
June 20, i867,>nd to Mr. George Smith on October 17, 1867.

Solar Eclipse, -762, June 14-15.

Path of ToiaUty, according to the Lunar Tables ofHansen and
the Solar Tables of Le Verrier.
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The path of the shadow defined by these numbers differs sen-

sibly from that given in Nature, vol. xv. p. 65. It passes to

the north of Nimrud instead of the south.

With the permission of Mr. Hind, I a'so transmit the follow-

mg hst of solar ecHpses, computed by him, of which the results

are preserved in the manuscripts of the Royal Observatory :

—

885, July 24 ..
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Now I suppose there is not a sportsman in the country who
bas not witnessed these phenomena scores and scores of times,

md I dare say there is scarcely one of that numerous body who,
;f asked to assign the cause of these phenomena, would hesitate

'or a n oment in his reply. From the time he first saw a

wd tower, he has probably satisfied himself that the current

lypoihesis is the only one that can expluin the curious facts

;

md if his interrogator should venture to doubt that cerebral in-

ury is this cause, he would probably point to a drop of blood in

;he beak as a final answer to such scepticism. This drop of

jlood has doubtless always seemed to him fuch a complete verifi-

ion of the current hypothesis, that he has probably never waited

o ask himself the followini:; questions :— i. Why is towering so

;ommon ? The head of a partridge or grouse is a small object,

md therefore not hkely to be often hit. Moreover, common
sense may show that if towering is due to cerebral injury, such

njury must be of a very local and definite character as regards

;he brain : some particular part of that organ must be injured

:o the exclusion of all other parts, or else the effect would be

nstant death. This consideration would lead us to expect that

lowering, if it is due to cerebral injury, should be of exceedingly

rare occurrence. 2. Why does a bird always fly some consider-

ible distance before towering ? If the action is due to cerebral

njury, we should expect the former to ensue immediately upon
he infliction of the latter. 3. Why is the distance which a bird

hes btfore towermg so variable ? 4. Why is the height to which

it does tower so variable ? 5. Why is it that birds tower most
^equently when shot from behind ? 6. Why is it that we
iever see the hole in the skull through which the pellet has

tassed ?

j
In view of these difficulties besetting the ordinary hypothesis,

Ind in the hope of ascertaining the exact seat of cerebral injury

J this hypothesis were the true one, I have last year and thi»

ear dissected a number of partridges which I had observed to

;pwer, and in every case I found the cause of death to be the

kme, viz., pulmonary hsemorrhage. In all my specimens the

ings were gorged with extravasated blood. It thus becomes
possible to doubt that we have here the true cause of tower-

ig; and, as is al.vays the case with true causes, examination

ill show that it is sufficient to explain all the effects. Towering

common, because the lungs expose a large area to receive the

lOt, and an area which is especially liable to be crossed by a

ngle pellet from a bad marksman when, as is most usual, the

rd. is shot from behind. The bird always flies a considerable

stance after being hit, because it takes time for the blood to

turinto the spongy texture of the lungs from the open ends of

e severed blood-vessels. The distance flown is variable, because

depends on the size and number of the severed blood-vessels

—

., the rapidity of the bleeding—which of course is also variable.

le height to which the bird towers is variable, because depend-

on the same cause. The drop of blood in the beak comes

^m the bleeding lungs through the wind-pipe—the latter organ

most of my dissections having been found full of clotted

x)d. Lastly, we do not find any indications, either externally

internally, of cerebral injury, for the simple reason that no
;h injury has taken place.

A.ny one who is not a physiologist may here ask, Why does

Imonary haemorrhage give rise to such very peculiar movements
those that occur in towering ? The answer must certainly be,

t in these towering movements—which, be it remembered,

y take place immediately before death—we have to do with

characteristically convulsive movements which in all animals

k the last stages of asphyxia. That in birds these move-
should show themselves mainly in the wings, might, I

ik, be reascnal)Iy expected, seeing that the pectorals are the

pal muscles in the body—and all sportsmen are aware how
..rticular birds in question exhibit violent fluttering motions
eir wings when dying from any violent cause, just as

:s, under similar circumstances, exhibit violent galloping

_ ..ns of their principal muscle-masses in the hind legs. But

J the convulsive movements of asphyxia should show them-

es in these birds in the form of upward flight, is a question

ch I cannot answer. It seems, however, to be a question of

ic interest to the physiologist, and if worked out might pos-

f tend to elucidate that obscure subject, the mechanism of

It. Of course to investigate the phenomena of towering,

lyxia of birds would require to be produced in the labo-

ry ; and here I must leave the matter in other hands, for

lUgh I have a licence to suffocate as many birds as I can in

Ursuit of sport, I have no licence to suffocate a single bird

e pursuit of science.

And, in conclusion, may I suggest that those sportsmen who
annually conduct their experiments on asphyxia by the thousand,
should endeavour to glean from them one result of some little

value to science ? It would be of interest to know what birds

tower and what birds do not So far as my own observation
extends, the peculiarity in question seems to be confined to

members of the grouse genus, nearly all the endemic species of

which I have observed to tower. But, excepting those species,

I have never known any other bird to do so. By publishing this

notice in vour columns, therefore, I hope to obtain information
from any of your readers who may have observed the well-known
phenomena in birds of other genera. George J. Romanes

Squirrels

On the lawn before the window near which I am writing
is erected a tripod of three lofty poles, at the summit of which
is suspended a basket containing nuts and walnuts. The squirrels,

of which there are many in the shrubberies and adjoining planta-

tions, ascend these poles, extract a nut from the basket, and
quickly make their way down and across the lawn, in various

parts of which they bury their nuts, scratching a hole in the

green turf, putting in a nut, filling up the hole, and, lastly, with
much energy, patting the loose materials with their feet till the

filling-up is made firm and solid. This morning for a consider-

able time only one squirrel was at work, giving me a better

opportunity of observing the mode of opera'.ion. His journeys

were made in all directions, and varied from 5 feet to nearly 100
yards, never, so far as I could observe, going twice to the same
place or even nearly so. The squirrels, I am told, forget the

spots where they hide the nuts, and in the following spring the

lawn, which is very sp.-icious, is dotted with the young plants of

nuts and walnuts. As the colours of flowers attracting bees and
moths promote fertilisation, so the racy flavour of a nut,

irresistible to a squirrel, contributes to the distribution of

its kind.

Turvey Abbey, November Henry H. Higgins

Mr. Harris's Challenge to Mathematicians

In an advertisement in Nature (vol. xv., p. xxxviii.) Mr.
Harris (Kuklos) challenges mathematicians " to examine and
disprove if they can " his published demonstration of the value

of IT. Presumably he reads this publication ; if so, we would
direct his attention to an article on " Cyclometers and some
other Paradoxers " in vol. xii., p. 560, vol. xiii., p. 28. The
part which is concerned with his approximation will be found

on p. 29. Reasoning, however, which we venture to think will

satisfy mathematicians, may not, we fear, convince Mr. Harris.

The Writer ok the Article -«

December 4

A ZOOLOGICAL STATION ON THE NORTH
SEA

REFERENCE was made in Nature (vol. xiv. p. 535)
to the resolutions passed at the recent meeting of

the Association of German Naturalists and Physicians at

Hamburg, as to the establishment of zoologico-botanical

stations on the German coast. The distinguished names
of those appointed to draw up a memorandum, which is

to be presented to the Imperial Chancellor, the Bundes-

rath, and the Governments of the several States of the

Empire, will no doubt be of the greatest service in secur-

ing success to a scheme so universally approved of by all

students of biology.

The following is a brief sketch of similar endeavours

made in Holland a year ago and of the results arrrived at

during the summer of 1876 :—The Netherlands Zoological

Association, at a meeting held in November, 1875, recog-

nised the necessity of founding an establishment on the

Dutch coast, where anatomical and microscopical inves-

tigations of the fauna and flora of the North Sea might

be carried on at leisure, and which could at the same time

be made serviceable for physical, chemical, and meteoro-



iiS NATURE [Bee. 7, 1876

logical observations on this part of the German Ocean.

A committee, consisting of Prof. Hoffmann, Drs. Hoek and
Hubrecht was appointed to take the necessary steps

towards the realisation of this scheme, and to provide

temporary accommodation during the summer months of

1876, where members of the Association might engage in

these pursuits. In February, 1876, the Committee was
obliged to report that no suitable accommodation was to be
found in those localities on the Dutch coast, where the

erection of a zoological station might prove a success, and
that the funds of the Association would not suffice to

carry out the scheme on the scale to which an institution

like this ought to aim at from the beginning. The com-
mittee proposed to raise the necessary funds by a public

subscription as well as by the issue of shares of 10 guilders

each, paying no interest, but terminating within a fixed

number of years. The Association might thus obtain a
building of its own, which, if it were made of wood, might
be transportable from one locality on the coast to another

according to season and varying abundance of the material

for study. This proposal was agreed to, and within a few

weeks about 400/. were raised, a sum more than sufficient

to commence with.

Accordingly a wooden shed similar to those which had
served the Dutch astronomical party for the observation

of the transit of Venus in Reunion was constructed. It

has four windows on each side with corresponding work-

ing tables and a small room adjoining, where the vessels

containing marine animals may be kept in darkness, and
where an apparatus for oxygenising the sea-water is to be

kept in constant working order. This embryo zoological

station, more resembling a block-house in the back woods
than Dohrn's well-known institution, is, however, fitted

out with all the requisites for histological and micro-

scopical research prescribed by the different methods ol

investigation of the present day. Next to the numerous
chemical desiderata a store of glass and crockeryware is

kept in readiness, a stock of standard works and othei

Tiansiortable Zoological Station, 1876.

books which may in any way prove useful is selected from
the library of the Association ; in short, evei7thing pro-

vided for, microscopes and steel instruments only ex-

cepted. A set of dredges, towing nets, cross-bars with
hempen swabs for scraping the bottom (Marion, Lacaze
Duthiers), pelagic nets, &c., complete the inventory, and
have to serve for the daily renewal of those marine forms
which would be the objects of investigation in the station

itself.

In the first week of July all this was transported to

Helder, the northern seaport opposite to the Island of
Texel, and erected on the top of the great dyke which
there protects the Low Countries behind from inroads of

the sea. Regular dredging parties were organised, the
work being carried on partly in sailing vessels hired for

the occasion, partly by means of a small steamer belong-
ing to the Navy, which the Minister of the Marine placed
at the disposal of the Zoological Association. The work
was carried on for eight weeks ; towards the end of

August, when continual bad weather set in, the station

was closed, taken down, and transported back to Leyden,

in order to be erected again on another point of the coast

next summer.
During those two months ten members of the Associa-

tion availed themselves of the opportunity of studying the

marine fauna of that part of the Dutch coast, and in mJiny

branches interesting results have been arrived at which

will in time be published in the Annual Reports of

the Association. The shifting sands, which everywhere

form the bottom round the coasts of Holland as well

the total absence of rocks and cliffs may explain tl

deficiency of many sessile forms which form so consf

cuous a part of the fauna of the French and British coasti

Crustaceans and Annelids were numerically, perhaps, Uil

best represented ; next came the Medusas, the HydroieT

polyps, the Polyzoa, and different representatives of the

classes of Molluscs and Echinoderms. Gephyreans were

not met with, neither were Holothurians. As to Ascidians,
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they were represented by the composite Botryllidae, which
could be had in immense numbers in some of the shallower
parts at the entrance of the Zuyder Zee, mostly attached to

blades of the Zostera. The stones employed in the con-
struction of the great dyke, which are partly lyinj; loose,

were of importance, as they usually covered over the
haunts of numerous Crustaceans, Nemerteans, &c. A no
hss rich harvest was got from the driftwood now and then
met with, and from the wooden palings serving in the
construction of the wharfs, &c., in the harbour, which
were submerged at high tide.

Altogether this first summer of the Dutch Zoological
Station gave ample proof of its practicability. It would
perhaps be a good idea to act conjointly in future with
the German men of science, and to add a third perma-
nent station to those proposed in the German Committee's
Report (Kiel and Heligoland), say at Flushing. If, then,
one other station were to be erected on the English or
Scotch coast (St, Andrew's Bay ?), a conjoint attack
could be made on the mysteries still hidden in that part

of the ocean which is inclosed by our neighbouring
coasts. The healthy competition which would arise out
of this division of the work to be done, can only be
favourable to the common end—an accurate knowledge
of the natural history of our own seas, and a constant
opportunity of studying their animal and vegetable pro-

ductions in the fresh state.

SENSITIVE FLAME APPARATUS FOR ORDI-
NARY GAS PRESSURE, AND SOME OBSER-
VATIONS THEREON

A GLASS or metallic tube, about 5 inches long, and

I in diameter, is closed at one end with a perforated

cork, through this cork slides a piece of ^ inch tubing,

about 6 inches long. One end of this is either drawn
out to a jet, or closed in the blow-pipe

Aflame to reduce its diameter to about -j^^

inch, and the other end is connected to a
gas supply. (Fig. i.)

The outer tube is held in a suitable

support, and the inner tube is pushed
through the cork till it nearly reaches the

mouth of the outer one, and a light then
applied. It now gives a long steady
flame.

Experiment I.—Lower the inner tube
till the flame is on the point of roaring.

It will now be found very sensitive to noise.

Snapping the fingers at a distance of eight

or ten yards will cause it to "contract

fully \ of its height. The most suitable

flame for this is about 6 inches high.

Experiment II.—Adjust the gas to

give a flame of about 4^- inches high,

and gradually raise the inner tube. A
point will be reached at which the flame
becomes sensitive, not to noise, but note

;

and it will be found to respond to a cer-

tain note by dividing into two portions,

and while this note is produced it will

continue divided. It is difficult to keep I

the exact note by whisthng with the
mouth, and therefore a glass whistle with

I

paper slider should be used, or, better '

stilJ, a singing tube with adjustment.
jExperiment ///.—Arrange two singing
;

tubes to give the responding note. The
\

flame divides. Now make one tube a
little sharper than the other, so as to beat
slowly. The alae of the flame alternately

recede and coalesce.

!

as to produce higher octaves of the responding note.
The flame will be unaffec'ed, as though in perfect
silence.

The dimensions of the instrument are open to great
variation, and also the size of the flame. For lecture
work, a flame \\ or 2 feet would be more suitable, though
less sensitive, and neither dividing nor shortening so per-
fectly as the sizes given above. It will act effectively

with any pressure of gas, from -^ inch (of water) up-
wards, and the sliding jet makes it equally sensitive with
a large or small gas supply.

Observatitns on the Escape of Gas from Contracted
Openings, and on a Differential Pressure Indi-
cator.

Glass tubes of about | in. bore are joined as shown in
Fig. 2. At D the tube is slightly bent so as to retain a
little drop of water. The gas enters at c, and then divides
into two channels, one towards B, the other towards A.

i !
D

n

Fig. I.

Experiment IV.—Using the whistle ; blow it so hard

r
Fig. 2.

If one of the exits be contracted, say B, then the water
moves towards A. Certain precautions have to be ob-
served, the conditional arrangements of which need not
be mentioned here.

Experiment I.—Connect to each, A and 1, a tapering
jet, and C with the gas supply. Get the water stationary.

Now light, say, B, the water will move towards A,

showing that the exit of the gas is retarded by being
ignited.

This is rather a remarkable result, seeing that the gas
is hotter, and therefore more mobile, and also that the
heat must enlarge the aperture. Now light A, and the
water will return to zero.

Experiment II.—Connect B with a sensitive flame
apparatus, A remaining as before, light and adjust to

zero. Now sound the responding note and the water
moves towards A, showing that the outflow of gas is

retarded by a certain note. Now adjust the sensi-

tive flame for noise, and rapidly snap the fingers

or stamp the foot, and the water will still move to-

wards A.

Experiment III.—Arrange as in II., then extinguish

the sensitive flame and readjust to zero. Produce the re-

sponding note, and the same movement of the water will

be observed. This shows that an issuing jet is affected

in the same manner by a sound, whether ignited or other-

wise.

Experiment IV.—Fix the sensitive flame apparatus

adjusted for note under a large jar open at both ends. A
large stoppered gas jar answers very well. Fix three balls

of spongy platinum, a, b, and c, upon a piece of thin

platinum wire so that the point of the quiescent flame

just reaches b, and the points of the responding flame reach

a and c respectively. Now extinguish the flame with-

out turning oflf the gas. The issuing gas will cause the

ignition of b. Now sound the responding note, and b will

cool, and a and c will be ignited. This confirms the

previous observations, and forms a rather pretty lecture

experiment. The object of the gas jar is merely to

protect from air currents.

R. H. RiDOUT
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ON THE CONDITIONS OF THE ANTARCTIC^
II.

ALTHOUGH no land debris of any kind was observed
by us on the icebergs, there cannot be the slightest

doubt that such is carried by them all over the region and
distributed on the bottom. The samples brought up by the

sounding instrument consist almost entirely of commi-
nuted clays and sands, and the dredge always contained
in considerable quantity, about the meridian of 8o* E.,

chiefly basaltic pebbles, and, further to the eastward,
pebbles and larger fragments of metamorphic rocks,

granite, gneiss, mica-slate, hornblende-slate, clay-slate,

and chlorite-slate.

While the evidence may be said to be conclusive that

these icebergs have their origin on land, it seems to me
that the presumption is greatly in favour of the land at

their breeding-place having been comparatively low and
flat, and bordered for a considerable distance by shoal
water. Although the white ice which forms the exposed
portion of the flat-topped southern icebergs is very hard,

its specific weight is considerably below that of abso-
lutely compact ice. Allowing for this difference, and
supposing that one-seventh part of the ice is raised above
the water, supposing also that the berg is symmetrical in

form, which, from its appearance and probable mode of
origin is likely to be the case ; before it has
been subjected to the action of the sea, the
submerged portion would be 1,200 feet in

depth, the berg would float in water 200
fathoms deep, and the average thickness -

of the land ice-cap would be 1,400 feet. ^

From the comparatively small number of

icebergs at the point where we crossed the

Antarctic circle, and so far as we could
judge from our own observations and the

previous observations of others, for a con-
siderable distance to the west of the me-
ridian of 80° E., we were led to believe that

the place of their formation, the land and
the belt of shallow water girding it, was at

a very considerable distance from us.

Although in the present state of our know-
ledge it would be rash to form any very de-
finite opinion as to the conditionsofthe region
included within the parallel of 70° S., still

there are some indications which have a cer-

tain weight. We have no evidence that this space which
includes an area of about 4,500,000 square miles, nearly
double that of Australia, is continuous land. The pre-

sumption would seem rather to be that it is, at all events,

greatly broken up, a large portion of it probably consist-

ing of groups of low islands united and combined by an
extension of the ice-sheet. One thing we know, that the
precipitation throughout the area is very great, and that
it is always in the form of snow, the thermometer never
rising, even in the height of summer, above the zero of
the centigrade scale.

Various patches of Antarctic land are now' known with
certainty, most of them between the parallels of 65° and
70° S. ; most of these are comparatively low, their height,

including the thickness of their ice-covering, rarely ex-

ceeding 2,000 to 3,000 feet. The exceptions to this rule

are Ross's magnificent volcanic chain, stretching from
Balleny Island to a latitude of 78° S., and rising to a
height of 15,000 feet ; and a group of land between 55°
and 95° west longitude, including Peter the Great Island
and Alexander Land, discovered by Bellingshausen in

1821 ; Graham Land and Adelaide Island, by Biscoe, in

1832 ; and Louis PhiHppe Land, by D'Urville, in 1838.
The remaining Antarctic land, including Adelie Land,

« The svibstance of a lecture by Sir C. Wyville Thomson, K. R.S., delivered
in the City Hall, Glasgow, on November 23, under the airangements of the
Glasgow Science Lecture Association.! Continued fro-n p. io6.

discovered independently by Dumont D'Urville, and
Lieut. Wilkes, in 1840, in long. 140° 2' 30", lat,

66° 45' S ; Clairie Land, discovered by the same naviga-
tors about 3° farther to the westward ; Sabrina Land, dis-

covered by Balleny, in 1839 5 ^i^d Kemp Land and
Enderby Land, discovered by Biscoe, in 1833, nowhere
rise to any great height. If we were justified in adding
the " strong appearances of land " reported by Lieut.

Wilkes, which would virtually connect Ringgold's Knoll
not far from the Balleny Islands, with a point in long.
106° 18' 42" E., lat. 65° 59' 40' S., by a continuous coast-

line of moderate height, the extent of land of this charac-

ter would be considerably increased.

The geological structure of the Antarctic Land is almost
unknown. South Victoria is actively volcanic and consists

doubtless of the ordinary volcanic products. D'Urville's

party landed on Adelie Land and found rocks of gneiss.

Wilkes reports having landed on an iceberg, long.
106° 18' 42''', and finding "imbedded in it in places

bouMers, stones, gravel, sand, and mud or clay. The
larger specimens were of red sandstone and basalt." At
the same place Lieut. Ringgold found that " the icebergs

near at the time presented signs of having been detached
from land, being discoloured by sand and mud." From
one iceberg he procured several pieces of granite and of

red clay which had been frozen in. Beyond these ob-er-

Fn. 3.—February 25, 1874. Lat. 63^ 49' S-, Long. 94° 51' E.

vations, and our own on'the nature of the pebbles brought
up by the dredge, we have no information.

That the area within the parallel of 70° S. is continu-

ously solid, that is to say, that it is either continuous land

or dismembered land fused into the continental form by
a continuous ice-sheet, I think there can be little doubt.

The local cases of abnormal distribution of temperature
which produce suci remarkable conditions of climate

even within the North Polar Sea exist in the southern

hemisphere only to a very slight degree ; and we know by
the absence of any well-defined local Antarctic return-cur-

rents comparable with the Labrador current, or the current

round the south of Spitzbergen, that the function of such

currents as the Gulf Stream in ameliorating the northern

climate, and breaking up the ice, and producing a circu-

lation even in the highest northern latitudes, is not in any
way represented in the south.

In favour of the view that the area in question is broken
up, and not continuous land, two considerations appear
to me to be very suggestive. If we look at an ice-chart we
find that the sea is comparatively free from icebergs, and
that the deepest notches occur in the " Antarctic continent"

at three points, each a little to the eastward of south of

the great land-masses, and I have little doubt that the

explanation of this fact lately suggested by Dr. Neumayer
is the correct one. The great equatorial current impinging

upon the eastern coasts of the continents bifurcates upon

•yer I
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ach, and both branches acquiring a slight but decided
ieasterly set by their excess of initial velocity, pass
orthwards and southwards directed for a time by the
and coasts. But the fate of the southern is very different

rom that of the northern branches. Instead of accumu-
ting and " banking down " in the confined gulfs, the

Atlantic, the Pacific, and the Indian Oceans, they at once
pass into the waste of the " water hemisphere," and are
almost merged in the great drift current which sweeps
round the world occupying a belt from 600 to 1,000 miles

broad in the southern sea. But while the greater portions

of the Brazilian current, the East Australian current, and
the southern branch of the Agulhas current are thus

merged they are not entirely lost ; for at their points of

junction with the drift current of the westerlies the whole
belt of warm water is slightly deflected to the southward,
and it is oppi =;ite these points of junction that we have
the comparatively open sea and the penetrable notches in

the southern pack.

Thus Ross, in 1841 and 1842, after forcing his wiy
through the moving pack, which he found sufficiently open
to allow of his doing so, passed between the meridians of
170° E., and 170° W,, to the latitude of 78" 11' S.

Weddell in 1823, and Ross in 1843, reached the parallels

of 74° 14' and 71° 30' S. respectively, between the meri-

dians of 15° and 30° W. The case of the Brazilian

current is, however, a little more complicated than that of

the others, for there is high and extensive land between
the meridians of 55° and 65° W., in 65° south latitude,

and the warm current already led fir to the southward by
the south-American coast appears to bifurcate upon
Graham Land, and to produce another bight, in 90° west
longitude, a little to the west of the southern point of the

South American Continent. In this bight. Cook, in 177 1,

and Bellingshausen in 1821, pushed nearly to the 70th
parallel of south latitude.

The opening caused by the deflection of the southern
branch of the Agulhas current towards Kerguelen and
the Heard Islands, has not yet been fully explored, but
what has been already done in that direction seems to be
in striking confirmation of this view. We had indeed
arrived independently at the same conclusion before

reading Dr. Neumayer's paper. At the point where we
crossed the Antarctic Circle (Long. 78° o' E ), and for some
distance to the westward there were few icebergs, and the

sea was almost clear to the south-west. It was Capt.

Nares' opinion that had it been considered desirable and
had the attempt been made earlier in the season, it would
have been easy for us to have pushed southwards in that

direction—how far we had no means of ascertaining—but
the pack was moving about round us, and for the reasons
already given we believed the barrier to be at a consider-
able distance.

But we not only observed the effect of the influx of
warmer water ; we were able to detect its presence by the
thermometer. Referring to the results of a serial tempe-
rature-sounding of February 14, with a surface-tempe-
rature of — r2 C, between 300 and 400 fathoms there
is a band rising to more than half a degree above the
freezing-point. That this warm layer is coming from the
north there is ample proof. We traced its continuity
with a band at the same depth gradually increasing in
warmth, to the northward ; and it is clear that its heat can
be derived from no other source, and that it must be con-
tinually receiving new supplies, for it is overlaid by a band
of colder water tending to mix with it by convection.

It is of course possible that the three warm currents
may, by coincidence, be directed towards three notches
already existing in a continental mass of land ; but such a
coincidence would be remarkable, and there is certainly

a suggestion of the alternative, that the " continent " may
consist to so great an extent of ice as to be liable to have
its outline affected by warm currents.

The second consideration is that during summer, the

only time when these regions have been as yet visited,

the greater part of the outline of the area representing
the Antarctic continent has been found to consist of
moving ice-pack. The prevailing winds within the
Antarctic Circle are from the south-east, and as a rule

the pack and the icebergs are moving to the westward,
and fanning out from a centre. Almost all the navigators
who have passed the belt of pack have receivedthe im-
pression that there was open water within, that, in fact,

by that time, late in the summer, the pack of the year
had been drifted a considerable distance from its nucleus

—

the land or the continuous ice-sheet. If this be so it

would at all events indicate that the "Antarctic continent"
does not extend nearly so far from the Pole as it has been
supposed to do.

I conceive then that the upper part of one of these
tabular icebergs, including by far the greater part of its

bulk and culminating in the portion exposed above the
surface of the sea, was formed by the piling up of succes-
sive layers of snow during the period, amounting perhaps
to centuries, during which the ice-cap was slowly forcing
itself over the low land and out to sea, over a long extent

of gentle slope, until it reached a depth considerably
beyond 200 fathoms. The lower specific weight of the
ice then caused an upward strain which at length over-

came the cohesion of the mass, and portions were rent off

and floated away. If this be the true history of the for-

mation of these icebergs, the absence of all land debris

on the portion exposed above the surface of the sea is

readily understood. If any such exist it must be confined
to the lower part of the berg, to that part which has
moved upon the floor of the ice-sheet.

The icebergs, when they are first dispersed, float in

from 200 to 250 fathoms ; when, therefore, they have been
drifted to latitudes of 65° or 64° S., the bottom of the

berg just reaches the layer at which the temperature of

the water is distinctly rising, and is rapidly melted, and
the mud and pebbles with which it is more or less charged
are precipitated. That this precipitation takes place all

over the area where the icebergs are breaking up, con-

stantly and to a considerable extent, is evident from the

fact that the matter brought up by the sounding-instru-

ment and the dredge is almost entirely composed of such
deposits from ice; for diatoms, Globigerin^., and radio-

larians are present on the surface in large numbers, and
unless the deposit from the ice were abundant, it would
soon be covered and masked by a layer of the exuviae of

surface organisms.
There is one point in connection with the structure of

icebergs which is of great interest, but with regard to

which I do not feel in a position to form a definite judg-

ment. It lies, however, especially within the province of

a distinguished professor in the University of Glasgow,
Dr. James Thomson, and I hope he will find leisure to

bring that knowledge and experience to bear upon it

which have already thrown so much light upon some of

the more obscure phenomena of ice. I have mentioned
the gradual diminution in thickness of the strata of ice

in a berg from the top of the berg downwards. The re-

gularity of this diminution leaves it almost without a doubt
that the layers observed are in the same category, and
that therefore the diminution is due to subsequent pres-

sure or other action upon a series of beds which were
at the time of their deposition pretty nearly equally thick.

About 60 or 80 feet Jrom the top of an iceberg the strata

of ice a foot or so in thickness, although of a white

colour, and thus indicating that they contain a quantity

of air, and that the particles of ice are not inclose appo-
sition, are still very hard, and the specific gravity of the

ice is not very much lower than chat of layers not m^re
than 3 inches thick nearer the water-line of the berg.

Now it seems to me that this reduction cannot be due to

compression alone, and that a portion of the substance
of these lower layers must have been removed.

G2
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It is not easy to see why the temperature of the earth's

crust under a widely extended and practically permanent

ice-sheet of great thickness should ever fall below the

freezing-point ; and it is matter of observation that at all

seasons of the year vast rivers of muddy water flow into

the frozen sea from beneath the great glaciers which are

the issues of the ice-sheet of Greenland. Ice is a very

bad conductor, so that the cold of winter cannot penetrate

to any great depth into the mass. The normal tempera-
ture of the crust of the earth at any point where it is

uninfluenced by cyclical changes is, at all events, above
the freezing-point ; so that the temperature of the floor of

the ice-sheet would certainly have no tendency to fall

below that of the stream which was passing over it. The
pressure upon the deeper beds of the ice must be enor-

mous ; at the bottom of an ice-sheet 1,400 feet in thick-

BW^^
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Fig. 4.—Iceb:-rg pa'sed on February 21, ib;4 i^at c9

ness it cannot be much less than a quarter of a ton on the

square inch. It seems therefore probable that under
tVe pressure to which the body of ice is subjected a
constant system of melting and regelation may be taking
place, the water passing down by gravitation from layer

to layer until it reaches the floor of the ice-sheet, and
finally working out channels for itself between the ice

and the land whether the latter be sub- aerial or sub-
merged.

I should think it orobable that this pro-
cess or some modification of it may be the
provision by which the indefinite accumu-
la ion of ice ovc:r the vast nearly level '^
regions of the "Antarctic continent" is

°'"

prevented, and the uniformity in the thick-

ness of the ice-sheet maintained ; that in

fact ice at the temperature at which it is in "^J
contact with the surface of the earth's crust *
within the Antarctic regions cannot support
a column of itself more than 1,400 feet high
without melting.

When the icebergs are drifted in the
summer a little to the northward—in the
meridian of 80° E. to the parallel of 64° S.

—

they begin to disintegrate very rapidly. The
water at the surface of the se i rises to zero
and slightly above it, and dashing against
the windward side of the berg, partly by its

mechanical action, but more by the constant
and rapid renewal of the warm water, it

soon wears a deep groove in the face of
the clifl". When the groove has cut in so far that cohesion
will no longer maintain the weight of unsupported ice,

^hich seems usually to be the case when it is 10 to 15
feet deep, a mass of the cliff falls down, and the weight
of the berg being reduced on that side it tilts up more or
less and assumes an inclmed position ; the stratification
thus becomes inclined, although it still remains conform-
able with the plane of the top of the iceberg.
The sea now washes up on the low portion which has

been exposed by the tilting of the b^rg, which it soon

reduces to a beautiful curved slope to the bottom of the
new cliff, and the process is repeated until by re^jeaied

falls of the face of the cliff one side of the berg is so much
lightened, that the preponderating weight of the opposite
side raises the newly exposed portion out of the water

;

giving the berg a double outline and the veining a high
inclination.

We frequently saw table-topped icebergs with the upper
sur'ac-^ very irregular ; when that is the case evidence

G 5.— February 25, 1874. Lat. 63° 49' S , Long. 94° 51' £.

may usually be found from the colour, the closeness of the
veining, and other appearances, that it is not the original
surface of the iceberg which is now presented to us, but
a second surface produced by the cutting away by the
sea of an entire story, as it were, of the berg; which
athough it had no doubt at one time during the process
been greatly inclined, had recovered its equilibrium on the
whole of the upper layer having been more or less S)m-
metrically removed. Fig. 3 is a view of an iceberg in

which the whole of the upper tier seems to be breaking
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up and disintegrating under the influence of the air and
waves ; it is fissured through and through, a large por-
tioa has already fallen away, exposing terraces of blue ice

previously submerged, and the sea around is cumbered
with the fragments. It is easy to see how almost any
eccentricity of form may be produced by the irregular
action of the waves upon the different sides of an iceberg
tilted to different inclinations.

When an accidental hollow or other irregularity on the
_ irface of an iceberg directs the action of the surf on any
special point, a cave is speedily formed, and the effect

constantly increasing with the deepening of the cavity,

the ice is often honeycombed with caverns which pene-
trate far into the solid berg, and add wonderfully to its

beauty by their lovely colouring in shades of cobalt blue,

varying with every play of shade and light. The caves
are, however, very fatal to the iceberg. From the ice not
biing thoroughly rigid, whenever the support is tahen
away from beneath, the layers above bend and give way

;

vertical fissures are produced which become filled with a
breccia of ice and snow, often discoloured by sea-birds ;

the ice, instead of showing its original uniform horizontal
stratificati )n, is distorted into all sorts of anticlinals and
synclinals ; and fragment after fragment crashes down into

the sea.

Fig. 2 pives an idea of the form of a beautiful vaulted
berg. The sea was washing through and through it ; and
as we passed close by, we sat gazing, entranced, at the
marvellous beauty of the colouring of the vaults of ice,

and the waves, and the snowy spray illuminated by a red
setting sun ; but our gorgeous iceberg was evidently
doomed to speedy destruction. Some glittering pinnacles
were the only remains of the buttresses of former arches,
and a quantity of debris floating round it showed that the
whole fabric was undergoing rapid change.
Some few of the bergs which we saw were tilted up to

an angle of upwards of 50°, and in various ways—by the
inclination of the bergs, by the denudation of successive
layers by the action of the sea, and by " dislocations of
strata." I believe we saw at various times sections of
icebergs to the depth of perhaps 400 feet. All such sec-
tions gave simply a continuation of the same phenomenon
which we observed in the portion of the berg normally
exposed, a gradual approximation of the lines of stratifi-

cation and deepening of the blue colour.

Sometimes we saw small bergs which were very irregular
i n form, with all marked prominences rounded off, per-
fectly clear, and of a deep sapphire blue. These I con-
ceive to be masses of ice from near the base of a berg,
which, from extreme shifting of its centre of weight, has
turned right over, and exposed the ice near the bottom,
in which, by melting and regelation under great pressure,
all structure has been lost.

The curious question naturally arises, Shall we ever be
able to reach the South Pole ? With our present methods
and appliances I should think that the answer must be an
unhesitating negative. Except po?sibly somewhere in
the region where Ross penetrated, in 1842, to the parallel
of 78° to the south of New Zealand, or about Graham
Land, where Capt. Dallman, in 1873, continued the ex-
plorations of Capt. Biscoe, there seems to be no acces-
sible lead of land

; and Ross's southernmost point is
upwards of 700, and Graham Land 1,200 miles from the
pole. The remainder of the outline of the Antarctic con-
tinent appears to be a perpendicular cliff 200 to 250 feet
in height, without shelter, and with a heavy pack broken
up and kept in motion by frequent gales moving outside
It during the gre ter part of the year, and bouading a vast
expanse of glacier surface, a great part of it subject pro-
uably to high winds and to almost incessant falls of
snoAT.

We have now learned that the North Pole, if not
actually inaccessible, is much more d fficult of access than
we imagined, even with the long roll before us of the

gallant men who have strained through many years the

resources of human skill and bravery to the utmost in

fruitless attempts to attain the barren issue ; and we can
only anticipate disasters multiplied a hundred-fold should
the South Pole ever become a goal of rivalry among the
nations. C. Wyville Thomson

NORDENSKJOLUS EXPEDITION TO THE
JENISSEI 1

"T^HE expedition, of whose plan, equipment, and composition
-* we have already given some account, left Trom.^o in the
steamer Ymer, on July 25 this year, and on the 30.h entered
Matotschkin Scharr, where they obtained some specimens of

Novaya Zemlya salmon. An easy passage was made to the east

side, where, during a stay of twenty-four hours, the naiuralisis

did some collecting, dredging, &c. Leaving the Scharr on trie

31st, the Kara Sea was at first found quite open, but after a few
hours it became so blocked with loose ice in all direciions that

the Ymer was compelled to turn back, and was anchored on the

inner side of the promontory which projects from the southern
side of the sound, nearly half way between the entrance and
Gubin Bay.
Here the sea is rich in varying animal forms, the land bleak

and poveity-stricken. The mountains for the most part consist

of black clay-slates, probably early Silurian, and grey dolomite
beds, in which search was made for fossils in vain. On the

other hand, the clay-slate is in many places full of quartz veins

with numerous cavities, whose crystalline contents gave occa-

sion to the unfortunate Tschirakin's statement that he had found
here a block of stone set full with the most brilliant, beautiful,

and valuable precious stones, for which, after his death, he was
vehemently censured by his chief, Rossmylov, who sought in

vain fur the supposed treasure.

In one respect this part of Novaya Zemlya is of great geolo-

gical interest ; for here are to be seen no fewer than six clearly-

marked beaches, situated at different heights one above the other,

and showing that the land hereabouts tias been elevated during

the very latest geological pcfriod at least 500 feet. With the

exception of certain parts of Greenland, where a considerable

sinkirig of the land has taken place during recent centuries,

a similar raising of the land has been observed in most other

Arctic regions, and this raising of the land has without doubt
played a very important part in the great geological changes
which have occurred on the surface of the earth since the close

of the Tertiary period. For the Swedish observer the pheno-
menon besides has quite a special interest, inasmuch as attention

wai first called to it in Sweden more than a century ago, and
it then gave occasion to an impassioned discussion between
those holding different opinions, which is well known in the

history of science.

Matotschkin is surrounded by high, bold mountain ridges and
summits, which continue to occupy the interior of the island for

more than thirty English miles south of the sound. Farther

south the mountain tops disappear completely from the interior,

and the land passes into a level high-lying plain, nearly free of

snow during summer and sloping gently towards the east coast

and the Kara Gate, till it terminates most frequently with a pre-

cipitous face towards the sea.

A broad ice-free belt of water having in the meantime been
formed along the east coist of Novaya Zemlya, the expedition

took advantage of it, and i-ailed along shore. The greater pari

of the ice-fields were, however, nof/ quite ro ten, and it was clear

that they would completely melt away during the remaining part

of the summer.
Partly by ice, partly by fog, the Ymer was prevented making

right across the sea, and it was not till the I2th that the ice-

belt was so broken up that they could steam on round White
Island, pabt the Gulf of Obi to the mouth of the Jenissei,

We sighted land here on the 15th, Dr. Nordenskjold goes on to

state, thus exactly a year after the rocks at Dickson's Harbour were
first seen from the Proven. This was some hours sooner than the

dead reckoning promised, which at first was ascribed to the in-

fluence of an easterly current in the parts of the Kara Sea we
had just traversed. When we came nearer, however, I was sur-

prised to see before me a plain which was unbroken by any
"berg-asar," though I knew, from last year's observation, that

' Abstract of Prof. NordenskjiiiJ's Riport in the GSteborgs Ilan.hh
n.tnLii^, October ^4.
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an " as, " which was certainly low, but yet perfectly developed,

runs over the tundra towards Jewremow Kamen ; neither could

we discover any of the rocky islands which surround Dickson's

Harbour. In the meantime we continued our course up the

river along the bank, and after the lapse of four or five hours we
obtained a quite unexpected explanation of the circumstances

described. For it appeared that the mouth of Jenissei, which is

ten Swedish miles (60') wide, is divided into two by an island

about five Swedish miles (30') long, which was thought to have

been unknown both to Russian chartographers and to the natives.

That it has not been before observed clearly depends on its not

being visible from the river bank along which the few boats that

have traversed this part of the river are believed to have always

kept. The navigable water on both sides is deep and free from

shallows. This large new island ought clearly to be advantageous

for navigation in those regions, as it will form a welcome protec-

tion against north-westerly winds and sea for the vessels that may
be in the mouth of the river. I mean to name it Sibiriakofif's

Is'an^, after the zealous and generous supporter of all this year's

Siberian expeditions.

Steaming up the river the Ymer reached Mesenkin, which
had been appointed the meeting-place with Dr. Theel's party.

Here, where the Mesenkin falls into the Jenissei, Dr. Theel
expected to obtain some specimens of mammoth skins, which, it

was reported, had been washed out of the tundra near this place.

Dr. Theel's party, not, however, having arrived at Mesenkin
when the Ymer reached it, Nordenskjold himself made an ex-

cursion to the locality already spoken of, where the mammoth
hide was found. No complete hide was found here, but he suc-

ceeded in digging two large and a number of small pieces out of

a newly-formed sand-bank at the confluence of the Mesenkin
with the Jenissei., The excavations showed that the mammoth
remains in question had been newly brought down by the spring

floods to the place where they were found from some point

situated higher up in the river valley of the Mesenkin, and that

the place where the mammoth was originally imbedded in the

frozen tundra is to be sought for in this direction.

On August 17 the Ymer proceeded up the river, but the water

became so shallow, and the navigation by a steamer of such

draught as the Ymer so dangerous, that Dr. Nordenskjold re-

solved to return to Mesenkin. He left his merchandise at Kore-
powskoj simovie, near Mesenkin, to be taken away next summer
by the river steamer. After landing the goods another vain

attempt was made to steam up the river, and the Ymer was again

anchored, this time between Orlowskoj and Gostinoj. The fol-

lowing days were devoted to excursions which yielded interesting

information regarding the geology of the tundra, and a very rich

collection of the sub-fossil shells, which are found in the sand of

the tundra.

Ey the word tundra are denoted, as is well known, the plains

of immense extent in Russia and Siberia lying between the

boundary of the forest region and the Polar Sea. The ground,

at least in the northern parts of the Siberian tundra, is continu-

ally frozen at no great depth, but during the summer bears a

vegetation of low bushes, mosses, and grass, which yields sum-
mer pasture to numerous herds of reindeer, partly wild, partly

tame, which wander about on them.

To the eastward of the Jenissei the tundra forms a level or

slightly rolling plain, which toward the river has a sloping bank
50 to 100 feet hijih. In the interior of the country the plain is

not interrupted by any very considerable heights, but on the

other hand it is intersected at a number of places by deep river

valleys, whose steep sides offer fine sections of the earthy layers.

It is apparent, on a merely cursory examination, that these for

the moat part consist of enormous masses of sand and mud
washed down by the Siberian rivers. The tundra, however, is

by no means a common delta formation. Numerous marine
shells imbedded in the sand show that the tundra plain formerly

lay under the surface of the sea, and that therefore a consider-

able elevation of the land must have taken place during the

latest geological period. For all the shells imbedded in the

tundra sand belong to existing types, the most of which have
been dredged up by us from the bottom of the Kara Sea, and
which we a^ain hnd in the post-glacial beds at Uddevalla and
Christiana Fjord, and the craj,' formation of England. All this

shows that the tundra has been formed under climatic circum-
stances very similar to the present, which is further confirmed
by the ge gnosdc formation of the beds. It has therefore long
been aifficult of explanation by the geologist that just in these
sand-beds there are found in great abundance remains of the
mammoth, rhinoceros, &c., that is to say, of animal types that

for the present flourish only in a tropical or sub-tr ipical climate.^

The evident contradiction which is apparent here has indeed ob-

tained an explanation through the researches of the Petersburg

academicians, Middendorff, Schmidt, and Brandt. But there

remains here much to clear up, and collections from these regions

have, besides, a peculiar interest, from the remarkable circum-

stance that here in the frozen earth of the tundra there are found

not only skeletons, but also flesh, hides, hair, and intestines of

animal types which died out many hundred thousand years

ago. I therefore. Dr. Nordenskjold goes on to say, of course,

gladly availed myself of the opportunities which offered them-

selves
J
in making excursions in the neighbourhood of the

places where the vessel was anchored. Among the results of

our search may be mentioned large pieces of mammoth hide,

found along with some few pieces of bone, at the confluence

of Mesenkin with the Jenissei ; a skull of the musk ox, re-

markable for its size, found together with mammoth bones in

another tundra valley south of Orlowskoj ; a very rich collec-

tion of sub-fossil shells, found principally between Orlowskoj

and Gostinoj. In addition, various interesting observations

concerning the geological formation of the tundra, &c., were
made.

During their stay on the Jenissei there was often a dense mist

with rain prevailing, but otherwise they were favoured, as a table

of observations shows, with warm and summer-like weather.

The ground was quite free of snow, and at several places,

especially in the tundra valleys, adorned with a variegated carpet

of flowers. According to the statement of the inhabitants, how-
ever, the former part of the summer in these regions had not

been fine, and the preceding winter had been exceedingly severe.

The temperature of the water of the river at the surface was
almost constantly + 12° to 13° C, and even at a depth of nine

fathoms the deep-water thermometer marked + 1 1
"1° C.

As it had been arranged that Theel's party, which, as our

readers know, had come overland, should in no case stay so long

on the northern part of the Jenissei as to run the risk of missing

the last river steamer to Jenisseisk, which this year was to leave

Saostrowskoj about September 7, Nordenskjold resolved to set

out on the return journey on September i. This he did, as

Theel's party had not turned up.

The sea, he continues, was at first completely free of ice, and
first when we came quite close to the east coast of Novaya
Zemlya in 754° N. lat., a very compact belt of worn ice was
fallen in with, which stretched along the coast towards Matotsch-

kin. The course was now set along the ice towards the south

to 74° 40' N. lat., where the edge of the ice took a westerly

direction, which allowed us, without the inconvenience of being

hindered by ice, to steam right westwards towards Matotschkin.

A perceptible swell now gave indication of ice-free water. If

the course from Dickson's Harbour had been set close past

White Island towards Matotschkin we certainly would not have
met with a single ice-floe. Even in the northerly way I chose

our advance was scarcely hindered by ice but by a nearly con-

stant fog, which compelled us to lie still at night. In this way
Dr. Stuxberg, the zoologist of the expedition, obtained a welcome
opportunity for dredging and swabbing in the deep channel along

the east coast of Novaya Zemlya.
Of all the expeditions which have gone to Novaya Zemlya and

the sea surrounding it, there are only three which, before thd

last two Swedish ones, concerned themselves with zoological,

botanical, and geological researches and the collections pertaining

to them. These are von Baer's expedition in 1837, Heuglin's

in 1871, and the Austro- Hungarian in 1872- 74.

As far as zoology is concerned, von Baer brought home from
his journey about seventy species of invertebrate animals, Heuglin

increased our knowledge of the number of species within some
groups, and the Austro-Hungarian expedition within others.

But all those collections were from the south-western, western,

and northern coasts of Novaya Zemlya. Of the nature of the

animal life in the Kara Sea all actual knowledge was wanting
till last summer. There was also a current tradition among
zoologists, grounded on the knowledge of the immense mass of

fresh water which the Obi and the Jenissei yearly carry down,
partly also on something at first loosely uttered in literature,

which afterwards took the form of axiomatic certainty, that the

Kara Sea is exceedingly poor in animals.

The Swedish expedition of 1875 has already dissipated these

misconceptions, having brought home from Novaya Zemlya and

' The mammoth, for instance, is lool<ed upon as the progenitor of the

now living Indian elephant, but a progen tor considerably larger than his

descendant, and provided with an abundant covering oi hair.
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the west coast of Waygats Island a collection many times richer

in species than its predecessors. But in any case it v.as impos-

sible that the collections which were made during a single summer
could be taken as giving so complete an idea of animal life in

these regions, as is necessary not only for comparison with the

exis'ing fauna of other arctic countries, but also for a complete

clearing up of its relation to the fauna in the deposits of the

Siberian tundra. It was on this account that I made provision

for Dr. Stuxberg accompanying this summer's expedition to

Jcnissej, and carrying on the zoological work. His researches

were rewarded with great success, as appears from the short

sketch annexed, communicated by him :

—

"During the voyages of 1875 ^"^^ '^7^ *° Jenissei and back

dredging has been carried on at fifty places in all and at different

depths from the beach to a depth of 200 fathoms, and rich and
comprehensive animal collections have thus been made. A large

proportion of species occur locally, and in quite incredible

numbers. Others again are found nearly at every dredging, but

in far smaller numbers. The occurrence of the latter is more
uniform, consequently distinctive of the territory of the fauna in

its entirety. To these belong first of all two species of the genus

Idothea {Id. sabinei&ndld. entomon], both well-developed, and it

may with reason be said that this genus is characteristic of the Kara
Sea ; it is the province of the Idotheae. To the animal forms

again which are local in their occurrence belong various species

of Mollusca, HydromedusEe, and Bryozoa, but chiefly all the

representatives of the Echinodermata are known to exist here.

The abundance of these is sometimes quite surprising, and, what

is more singular, where a species occurs in any great quantity, it

lives nearly alone, and to the exclusion of all others. This, for

instance, is the case with species of the genera Cribella, Sti-

chaster, Ctenodiscus, &c., which here are found in large and

well-developed types. Not seldom the swab brought up at the

same time hundreds of the same species. Of the beautiful

Crinoid Akcio Eschrichtii there were obtained many choice

specimens.
" But rich as is the Kara Sea in asterids and ophiurids, it is

proportionately poor in echini. These have beei sought for

evtrywhere without success, except possibly close to the east

coast of Novaya Zemlya. This c'rcumstmce is the more extra-

ordinary as along the whole of the west coast a species of the

family Echinus is one of the animal forms that are most abundant

and occur most frequently.
" In two respects the zoological work of this summer has been

exceedingly profitable for our museums. It has in the first place

added something new in all the groups to the very rich collec-

tions made during last summer ; it has, for instance, increased

the collection of Crustacea by '20 per cent, new species, and of

echinodermata a large number of types has by oft-repeated

swabbing been, obtained in an extraordinary collection of speci-

mens. Further, the swab has brought up from the bottom of

the Kara Sea two animals specially remarkable and important in

a systematic respect The first was brought up by the swab

during last year's expedition, not far from the eastern mouth of

Matotschkin Scharr. Then it was found in only a few specimens,

now we have collected a considerable number. It is a hitherto

unknown holothurioid, differing greatly from most others of the

same group by its quite complete bilateral symmetry, but from all

by its habitus and anatomical structure, and being singular in its

kind inasmuch as it combines characters from diverse classes of

animals. It has lately been exhaustively described and delineated

in detail by its first discoverer. Dr. Theel. The other remarkable

animal is one of the greatest rarities within the animal world. It

is an Umbellularia ^ of about a foot and a half in length. It

' Two specimens of the family Umbellularia, the first of which we hive
any know ledge, are said tohave been found on the coast of Greenland before

the middle of last century. After a description first given by Ellis and
Mylius, the animal was registered by Linnaeus in his " Systema Naturje,"
in tbc year 1758, under the name Isis encrinus. What has become of the
original specimen is unknown. The enigmatical animil type, as it appeared
from the descriptions, has been the subject of many interpretations, till Dr.

J. Lindahl, during the Swedish expedition to Greenland in 1871, succeeded
in dredging up two specimens of it in Baffin's Bay, and accurately described

its interior structure in the yrd^wrt^r^/cKi of the Academy of Sciences. In-

dividuals of the tame genus have since been found, first by the English
ClialUn^er Expedition in 1873, between Portugal and Madeira, by the same
expedition between Prince Edward's Island and Kerguelen's Land, and
possibly at other placfs in the Antarctic Ocean ; a'terwards by the Austro-
Hungarian expedition in 1873, between Novaya Zemlya and Franz Josef
Land (the specimen w.-is lost when the Tegetthoff was abandoned) ; again
during the pre^ent summer by the Norwegian Atlantic^ expedition off the
west coast of Norway, and finally by us iu the Kara Sea. It is thus au
animal type which is widely distributed, but of extremely rare occurrence.

was found in 150 fathoms south of Cape MiddendorfT, and north
of the 75th degree of N. lat.

" From the collections made during the Swedish expeditions

it appears that the Kara Sea, far from being so poor as has been
supposed, is, on the contrary, distinguished by an animal life

rich both in individuals and in types when compared with that

which Spitzbergen, Greenland, Iceland, and the Arctic regions

of North America have to show. It appears, also, that a nearly

uniform marine fauna is found around the pole along the whole
coast of Siberia and the polar archipelago of North America.
The immense mass of fresh-water which the great rivers of
Siberia carry down, does not in any degree determine the com-
position of the animal life on th2 bottom of its Arctic Ocean.
" Before the various groups have been worked out by special-

ists it is difficult to state for certain the number of the lower
animal types of the Kara Sea, but it may be put approximately at

nearly 500 species, a considerable number, indeed, for a sea that

previously was believed to be as poor in species as the Baltic.

Such, with the addition of about a hundred species of insects

from Novaya Zemlya, whence previouslyonly seven were known,
and an extended knowledge of the vertebrate world, is the main
zoological result of the researches of the last two Swedish expe-
ditions in these regions."

The Yfner made a safe return voyage through Matotschkin
Scharr, and on September 18 anchored at Hammerfest. Dr.
Nordenskjold concludes :

—

" My stay at Hammerfest and Tromso I turned to account in

collecting information from the numerous walrus- hunters there

about the state of the ice in the Arctic regions, and especially

in the Kara Sea. I have succeeded in this way in bringing

together very abundant materials for a solution, founded on
actual observations, of the problem in navigation which lies

before us here, and I shall, by and by, make a full statement of

the conclusions at which I have thus arrived. Here I will only

say that it is my conviction, which is also shared by the walrus

-

hunters whom I have consulted, that a regular sea-communi-
cation between Siberia and Northern Europe during a short sea-

fon of the year ought not to be attended with greater risks and
dangers than seamen encounter on many other waters now yearly

visited by thousands of vessels."

OUR ASTRONO MICAL COLUMN
Telescopic Meteors.—In his " Histoire de I'Astronomic

pour I'Annee VIII.," Lalande, referring to Schroter's observa-

tions, states, " il a vu plusieurs fois dans son telescope des petttes

etoiles qui filent comme un petit trait de lumiere tres-faible, qui

dure 2 ou 3^," and by way of explanation goes on to say that

this proves the extension of hydrogen and oxygen many leagues

in the depth of the atmosphere ; meteors or globes of fire which

excite astonishment when they are a distance of some hundied

toises, become shooting stars when they are distant a league, and

telescopic stars at three or four leagues, an opinion hardly favoured

by later research.

When occupied in comet-sweeping, or general observation in a

darkand pretty large field, it has very often occurred to the writer

to meet with objects of the class mentioned by Lalande. A
striking instance was afforded one very fine April morning about

twenty-seven years since (the exact date, though upon record is

not at hand at this moment), when a number of telescopic

meteors as bright as stars of the eleventh magnitude passed

slowly through the field at intervals of a minute or more, the

instrument during the time of observation being directed to dif-

ferent parts of the constellation Sagittarius and lower region of

Ophiuchus ; the coiurse of these meteors was nearly uniform.

Their motion was generally so slow that when caught they could

be followed to extinction on moving the instrument. On other

occasions he had noticed similar slow-moving meteors, though

in less number, and hence was under the i(npression that there

was nothing unusual in the occurrence. But in the summer of

1850, happening to mention the observations of frequent faint

slow-moving telescopic meteors to Sir John Herschel, that

cuinent observer, notwithstanding his long experience in both
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hemispheres, expressed surprise at the phenomenon, and stated

that he did not recollect to have remarked anything of the kind.

In 1852 Schmidt published the results of his observations of

telescopic meteors between 1844-51, " Resultate aus zehniahrigen

Beobachtungen Uber Stemschnuppen," p. 165 ; most of those

seen by him were as bright as stars of between the eighth and

tenth magnitude', and generally moved very slowly. Schmidt

during these observations was for the most part using a " comet-

seeker," the same with which he formed the chart for Hour V.

of R. A. ia the Berlin series ; the writer was invariably observing

with the comet-eyepiece on a 7-inch refractor giving a power of

about 45.

Perhaps some of the astronomical readers of Nature may^be

able to put upon record the dates of other appearances of tele-

scopic meteors in some numbers and with a general uniformity of

direction.

Lalande appears to make his re''erence to Schroter's observa-

tion of telescopic meteors with the intention of illustrating ^the

acuteness of vision of the Lilienthal astronomer. Indeed, in the

preceding sentence he makes the following extraordinary state-

ment with regard to Schroter :

—" II a une vue privilegiee pour

I'astronomie ; il voit Mercure en plein jour a la vue simple."

The Comet of the Bayeux Tapestry.—There can now

remain very little doubt that the grand comet which_astonished

Europe in the year of the Norman Conquest leading to a multi-

tude of records in the annals of the time, and forming, with its

astonished beholders, the subject of embroidery on the celebrated

Bayeux tapestry, was the famous body which now bears univer-

sally the name of our countryman Ilalley. Allowing for the

peculiar character of Chinese observations of comets, the account

they have left us of its track amongst the stars from the begin-

ning of April to the end of the first week in June, 1066, is well

represented by elements not differing more from the actual ele-

ments of llalley's comet than accumulated effectof perturbation in

eight centuries may well explain. If it is assumed that Halley's

comtt arrived at its least distance from the sun on March 18, its

position when discovered by the Chinese in the morning sky on

April 2, would be as they record in their sidereal division " Shib,"

two degrees south of the equator, and distant from the earth

rather less than eight-tenths of the earth's mean distance from the

sun. Between this date and June 8, or sixty-seven days after

discovery, which is the duration of visibility assigned, the comet

would make a grand sweep across the sky from the constellation

Pegasus into Sextans between Leo and Hydra, or as the Chinese

express it,
*' through fourteen sidereal divisions from Shih to

Chang. " The imposing aspect of the comet described in Euro-

pean chronicles and confirmed by the Chinese Annals, wherein

it is compared in brilliancy to Venus, and by exaggeration, no

doubt, even to the moon, is fully explained by the cicumstances

under which Halley's comet must have been observed if in peri-

helion on March 18. When last seen in China it had receded to

1 1 times the earth's distance from the sun.

METEOROLOGICAL NOTES
Recent Storms.—We have already' referred to the great

cyclone of October 31, which will long be remembered'as one of

the most appalling catastrophes that has occurred in the history

of the human race. Tlie storm-wave advanced over Chittagong

from south to north, but most of the damage was done along the

shores of the Meghna by a storm-wave which [^swept seawards

from north to south. The details of this and the other features

of this great cyclone will be looked forward to with intense

interest.—We have also given some account of the storm of wind
of almost unexampled violence which broke over Sydney at

9.50 P.M. of Sunday, September 10, and continued with un-

abated fury during the whole of Monday. Since as there are

good reasons for the belief that the maximum velocity or force

of the wind in great storms is frequently understated, it is desir-

able that the fullest details of the observations from which the

velocity of the wind at the rate of 153 miles an hour has been

deduced be published in the monthly publication of the Obser-

vatory.—A hurricane of great severity and followed by most

disastrous results swept over Central America on October 3

and 4. The town of Managua, on the south side of the lake of

the same name, and west of Lake Nicaragua, was inundated on

the 4th, and 400 houses were blown down by the hurricane.

As the flood rose the inhabitants had to betake themselves to the

tops of the houses, and many were drowned by the houses fall-

ing. The hurricane then passed eastward over Lake Nicaragua

and descended over Blewfield, situated on the Mosquito Gulf,

and overturned uwards of 300 houses in that town. It was in

all probability the same cyclone which was encountered at the

same date by the Panama Transit and Pacific Mail Steamer

Costa Rica about 300 miles to the south-east, near Parita, on the

Gulf of Panama, where it was accompanied with a frightful sea-

running wind shifting all round the compass and blowing with

such a force that the Cosia Rica had its hurricane deck blown

away and the head of the mainmast, maintopmast, and gaff

carried off. Later, or from October 17 to 21, Capt. Bremner,

of the steamship Chilian, reports the severest hurricane he ever

experienced at^.Cayman's Island, to the west of Jamaica, wheie

1 70 houses were destroyed and much damage done to fruit trees

and other crops.—The list of heavy storms and hurricanes might

be increased by including the severe storms reported as having

recently occurred in Behring's Strait, wrecking a dozen of

whalers, the great gale near Chefoo, in which H.M.S, Lapwing

was lost, the terrible storms in Madeira and Portugal, com-

mencing on November 11, and the storms of the British

Islands a fortnight since, as well as during the present week,

with their attendant floods, which in certain districts attained

to a height and a destructiveness unknown for many years.

The last two months have thus been noteworthy for the

violence of the storms of wind which have been let loose, as

it were, over all quarters of the globe, thus offering in their

salient weather characteristics a marked contrast to the charac-

teristics of the weather little more than a year ago, when we
were called to record disastrous inundations occurring in almost

all parts of the globe. During the past two months the weather

has not only been characterised by the extreme violence of the

wind but also by equally unprecedented and violent alternations

of abnormally warm and cold, and dry and wet tracks of weather

—the connection between which is no doubt a more deeply

rooted one than that of mere coincidence.

Meteorological Observatory on Monte Cavo.—We
are interested to learn, from a letter which appears in Compies

Rendus, that P. Secchi has succeeded in establishing a meteoro-

logical observatory on the summit of Monte Cavo. This is the

highest of the volcanic group in Laiium. Its summit rises

953 metres above the sea-level and about 900 metres above the

Roman Campagna. The meteorological instruments are placed

in the convent, and the monks are charged to make observations.

These instruments are a Fortin barometer, a psychrometric ther-

mometer, a maximum and minimum thermometrograph, a pluvio-

meter, and a weather vane. An anemometrograph will soon be

added. The isolation of the mountain, which rises about 200

metres above the surrounding volcanic cones, renders it peculiarly

well suitedfor researches in meteorology. In view of the importance

of the institution the Government has agreed to defiay the expense

of installation. The observations are only begun two months ;

they show, among other things, that the temperature of Monte
Cavo is often higher than that of Rome, and that the variations

of temperature are less than on the plain. There is another

observatory at the base of the cone, at Grotta-Ferrata, in a

monastery there also ; its elevation is about 330 metres, and it
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serves for investigating the phenomena of the agricultural region,

the most interesting of the environs of Rome, along with another

station placed at Velletri, on the other side of the volcanic

group,

BIOLOGICAL NOTES
The Primary Elements of the Skull.—At a i-ecent

meeting of the Cambridge Philosophical Society Mr. Bettany

brought forward some of the ideas resulting from Prof. Parker's

most recent researches, which will be embodied in a forthcoming

work on the " Morphology of the Skull," by Messrs. Parker and

Btltan-. A fundamental point in researches of this kind

appears to be the question what are axial and appendicular

elements in the skull. For some years past Profs. Pluxley and

Paiker have regarded the primary rods or traheculcg occupying

the base of the forepart of the skull as being the foremost of the

series of facial or visceral arches (trandibular, branchial, and the

like). In several types, although these traheculcB lie in the true

base of the cranium, they are at an early stage more or less

parallel with the visceral arches ; and certain nerve-relations

appeared to show a close similarity between them. But Mr,

Parker now believes their facial nature cannot be maintained.

They arise in tissue immediately beneath the brain cavity as the

vertebrae arise beneath the spinal canal j the temporary flexure

of the fore-part of the skull does not make this tissue other than

axial. Every rela'ion of the trabeculjc proper is to the nervous

centres, and cartilaginous growths continuous with them bound

the cranium laterally just like thi lateral occipital or vertebral

regions. Mr, Bettany also directed attention to the nasal, pre-

nasal, and antorbital regions of the skull as probably showing

rudiments of true appendicular parts in the anterior regions of

the head. In the discussion which followed. Prof, Humphry

cordially welcomed this rehabilitation of the trabeculse, having

never been able to agree with Prof, Huxley that they were facial

in their origin. He could not doubt that the bones formed in

them, the basisphenoid and presphenoid, were axial in character.

He thought that further research would but demonstrate more

clearly the vertebral or segmental theory of the skull.—Mr.

Balfour thought research was .not yet sufficiently advanced for a

true er.timate of the skull to be formed. Although the trabeculse

might be morphological continuations of the basal cartilages in

the hinder part of the skull, yet the greater part of the vertebrae

end part of the base of the skull, arose from an unpaired carti-

laginous mass surrounding the notochord, while no such element

existed in the anterior part of the skull. It appeared very pos-

sible that the lateral parts of the cranial floor behind were really

equivalent to the base of the cartilages which formed the ver-

tebral arches, and thus the trabeculse might similarly be regarded

as only the basal parts of the continuous lateral wall of the

skull.

The Anatomy of the Gorilla.—Dr. H. Bolau, director

of the Zoological Gardens at Hamburg, has recently had the

fortunate opportunity of dissecting three gorillas preserved in

spirit, with the viscera intact. His results are just published in

the •* Abhandlungen aus dem GebietederNaturwissenschaften,"

and they add much to our zoological information. The brain is

figured by photography from three aspects. Dr. Ad. Pausch

describing the convolutions. In all the specimens the liver ex-

hibited the lateral fissures or incisions which are not found in

man, the orang, the chimpanzee, or the gibbon, but in all the

lower monkeys. This agrees with the descriptions given by
Professors Huxley and Flower of the specimen in the Museum
of the College of Surgeons ; and serves to separate off the

gorilla from the rest of the anthropoid apes. The caudate lobe

is minute, and the spigelian lobelet of fair size. As in man
only among the primates, valvule conniventes, the transverse

folds of the mucous membrane of the small intestine, so large in

the Sumatran rhinoceros, are present, although they are not large.

We hope to be able to enter more fully into the results arrived

at by Dr. Bolau next week.

The Windpipe in Manucodia,—For a long time it has

been known that in the Paradise Bird, Manucodia, the windpipe,

instead of running straight from the neck into the chest, takes

a turn forming] a spiral over the front of the breast under the

skin before it divides to enter the lungs. M. P. Pavcsi has

just read an interesting paper on the subject, published in the

Annali del Mus. Civ. di St. Nat. di Genova, in which he shows

that in the three species of the genus examined by him this

superficial spiral is only developed in the adult M. k'ratidrenii,

in the female of which an irregular and crooked loop only exists
;

whilst in M. chalybea it is only in the male that any superficial

loop is found, this being straight and longitudinal, like that in

many of the Guans and Curassows of South America. In M.
atra there is no loop in either sex, M, Pave^i also demon-

strates that different specimens of the same species differ slightly

in detail.

NOTES
We announce with sincere regret the death, on Tuesday

morning, from malarial fever, o Mr. David Forbes, F.R.S., the

well-known Foreign Secretary of the Iron and Steel Institute,

Mr, Forbes was only forty-nine years of age. We hope to give

a memoir next week.

We regret to announce the death of Mr, Louis A. Lucas, the

African traveller, at the early age of twenty-five. He reached

the equatorial provinces in the month of June last, but his escort

proving too weak to allow him to penetrate further into the

interior, he returned to Khartoum, en route for Suez, intending to

reorganise his expedition, and proceed by way of Zanzibar to

the Congo, After repeated attacks of fever, he left Khartoum on

October 26, but died on the Red Sea, near Jeddah, on his way

back, having abandoned all idea of further exploration.

Capt. Nares has been made a K.C.B. There can only bs

one opinion that by his conduct both of the Challenger and

Arctic Expedition he has well earned such an honour. The
Alert and Discovery have been paid off, and the crews were

entertained at the Mansion House on Tuesday evening.

Col. Gordon has arrived in Cairo, after an absence in equa-

torial Africa of three years,

A Nairnshire African Association has been formed in con-

nection with the International African Association instituted by

the King of Belgium,

The just published Cosmos of Guido Cora is mainly devoted

to Africa, One paper describes the explorations of Antinori,

Beccari, and Issel in the region of the Red Sea about the Straits of

Babelmandeb, and another contains letters from various members

of the Italian Expedition to Equatorial Africa. There is also an

address on Italian Travellers in Africa, by Signor F. Bonola,

given to the Egyptian Geographical Society,

According to Behm and Wagner's just published Yearly

Review of the Population of the Earth, the total population of

the globe amounts to 1,423,917,000, Of this number Europe

claims 309,178,300; Asia, 824,548,500; Africa, 199,921,600;

Australia and Polynesia, 4,748,600; and America, 85,519,800.

The average density of population of the whole globe is about

28 inhabitants to one square mile of land surface. The density

is of course greatest in Europe, where it is 82 per square mile
;

in Asia, 48 ; in Africa, 18 ; in America, ^\ ; and in Australia

and Polynesia, about i^. The pubhcation is accompanied by

two maps, one showing density of population in India, and the

other recent changes in the boundaries of various districts and

countries.
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Mr. A'Court Smith writes to us from Gurnet Bay that he

has recently found two celts about a mile to the westward of the

one referred to in Nature, vol. xi. p. 466. They are both of

dark flint, one is very rough, and though apparently used, seems

unfinished. The other is curved, and chipped very evenly, the

flat surface still showing the weathering of the old flint.

We are glad to see that the North of England Institute of

Mining Engineers has at last been incorporated by Royal

Charter. This institute was founded in 1 852, and has done

good work in its own important department.

Mr. Herbert Spencer's new volume, the sixth of the

Synthetic Philosophy, comprising the first of his " Principles of

Sociology," is now ready and in the hands of the binder.

It is intended to issue from the press of the University of

Dublin a series of works, chiefly educational, by members of

that University. It is expected that the earliest volumes of the

series will be the following:— "Lectures on Physical Geo-

graphy," by Rev. Samuel Haughton, M.D., F.R.S., Professor

of Geology ; a treatise on *
' The Morphology of the Vertebrate

Animals," by Alexander Macalister, M.D. , Professor of Zoology

and Comparative Anatomy ; and the first portion of a com-

plete edition of the " Letters of Cicero," with a Commentary,

by Robert Y. Tyrrel, A.M., Professor of Latin.

A Belgian Geographical Society has been established, with

M. Liagre as president. Judging from its rules, it is founded

on a comprehensive basis, and is likely to do good work. It

will publish a journal.

A NEW Geographical Society has been founded in Denmark.
The Society proposes to organise lectures, and has invited Prof.

Nordenskjold to speak on the Kara Sea and Jenissei, and Prof.

Bergrren on New Zealand, where he stayed during a number of

years. The Society will issue a geographical magazine.

The deep boring at Rheinfelden, on the Swiss shore of the

Rhine, as seen from a report of Prof. Desor, was stopped at a depth

of 1,422 feet, after having pierced 2Cxd feet of granite and diorite,

and without meeting with the coal-measures which were ex-

pected. It was carried out on the system which has already

proved successful in the 2,200-feet boring in Bohemia, i.e., by

the process of cutting out of the rock a cylinder by means of

a diamond crown. The diameter of the bore, which was, until a

depth of 660 feet, only 5 centimetres, was afterwards enlarged

to 12, being thus the largest diameter used until now in this

kind of boring. In a more or less coarse sandstone the boring

advanced at an average rate of 15 metres (49 feet) in twelve

hours, and proved altogether most successful. A complete col-

lection of cylinders, cut out of the rocks pierced, which are

mostly dyas, is now deposited at the Museum of Aarau.

Messrs. Bickers and Son have just published a new edition

of Mr. J. E. Harting's "White's Selborne," containing in an

appendix the ten letters from Gilbert White to Robert Marsham
which first appeared, with notes by Mr. Harting, in the Trans-

actions of the Norfolk and Norwich Naturalists' Society. A
detailed notice of these letters will be found in Nature, vol. xii.

p. 481. They possess great interest, and add materially to the

value of Mr. Harting's beautiful edition of "The Natural

History and Antiquities of Selborne."

Mr. R. E. Bartlett, of Chelmsford, has sent us an inter-

esting relic of Mr. Robert Marsham, F.R.S., a well-known

observer and recorder of natural phenomena of last century. It

is a table containing indications of spring, observed by Marsham
at Stratton, Norfolk^ read befove the Royal Society in 1789.

The indications consist of observa'dons on birds, insects, flowers,

treey, &c., as to the times when first they appeared, or sang, or

leafed, &c. The observations extend over from thirty to sixty

years, and are neatly and clearly arranged.

A BED of pink coral has been discovered by the captain of the

U.S. steamer, Gettysburg, on her passage from Fayal to Gibraltar,

in lat. 36° 30' N., long. 11° 38' W. The least depth found

was 30 fathoms, but the captain has no doubt that the coral

comes to the surface at some point near the anchorage. Twenty
miles west of the bank a depth of 16,500 feet was found. Be-

tween this and Cape St. Vincent, 12,000 feet. The bank is

rich in valuable coral of light pink shades. Full details of the

discovery have been sent by the commander of the Gettysburg

to the Navy Department, Washington, by mail.

Telegrams have been i-eceived from Bahia (Brazil) stating

that the Frigorifique had crossed the Atlantic successfully with

the methylic ether refrigeiating apparatus, which worked ad-

mirably through the torrid climate of the equator, meat brought

from Europe having been found excellent by the Brazilians.

More details are sent by letter.

The French scientific papers publish a letter signed by

MM. Jacquet, Hovelacque, Mortillet, and others, engaging

to give by will their brain, or any part of their body, to the

laboratory of the Anthropological Society, so that experiments

may be made and useful observations collected. A special club

or society has been established for that purpose.

We have received a highly satisfactory Report for 1875-6, of

the Dundee Free Library, perhaps one of the best managed insti-

tutions of the kind in the kingdom, thanks to its able librarian and

curator, Mr. Maclauchlan. An unusually large proportion of

the books consulted and lent were scientific, a decided increase

being attributed to the University Science Classes in connection

with St. Andrews University. In connection with the library a

fine museum is being gradually collected, Arctic fauna and flora,

as might be expected, being largely represented. We have also

received the Twentieth Annual Report on the Sheffield Free

Public Libraries and Museum. The libraries are evidently largely

taken advantage of, and a very large proportion of the books

in demand belong to the department of Arts and Sciences.

The Sheffield Museum, which was established some twelve

months ago as a Free Public Museum, has lately received the

very fine collection of antiquities known as the Bateman Collec-

tion, formed by the late William and Thomas Bateman of Derby-

shire, and previously stored in Lomberdale House, near Bake-

well, where it was almost entirely hidden away, and known by

little more than the printed catalogue of it compiled by Mr.

Thomas Bateman, and published in 1855. The collection

consists chiefly of British antiquities ranging from the Celtic to

the Old English period, and is especially rich in Celtic and

Roman remains. It also contains many Etruscan, Greek, and

Egyptian antiquities of considerable rarity and interest. The
public of Sheffield and lovers of antiquities generally, are in-

debted to Mr. W. T. Bateman of Middleton Hall, Derbyshire,

for the opportimity of inspecting and studying this interesting

and instructive collection.

At the meeting of the Mathematical Society of November 9

Prof. Smith was chairman only in the early part of the meeting

;

before the reading of the papers, the new president, Lord Ray-

leigh, took the chair.

Thk distribution of prizes and certificates obtained by the

students of the Science and Art Classes of the Belfast Working
Men's Institutes took place on November 28. These classes are

attended by hundreds of persons of the very kind to whom they

are likely to do most good, and yearly carry off a large per-

centage of the prizes of the department. Dr. Andrews distri-

buted the prizes and gave a short address.

The inauguration of the French National School of Agricul-

ture took place at the Conservatoire des Arts et Metiers on

Wednesday, December 6. There are about fifty pupils, all of

1

I
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them taking the course of lectures for the first year of instruc-

tion. Amphitheatres and classrooms have"! been prepared for

them in one of the courts of the establishment.

At a recent meeting of the United States National Academy,
Prof. Henry communicated some additional facts obtained in his

long-continued and elaborate researches concerning sound in

relation to fog-signals. His principal investigation this year

had reference to the divergence of sound, especially as to the

jhenomenon known as the Ocean Echo. To test the explana-

tion given by Prof. Tyndall, requiring reflection from the air,

the trumpet of a siren was turned directly to the zenith. The
blast was exceedingly intense, but no echo was heard from the

prolongation of the axis of the trumpet, i.e., from the zenith.

A loud echo was, however, heard from the whole circumference

of the horizon, half of which was on land, the other half on

water. This was repeated many times, and always with the

same result. In one case a small cloud passed directly across

I lie zenith, from which a few drops of rain fell into the mouth
of the trumpet ; still no sound was heard from the zenith,

although sound continued to be heard from around the horizon.

In this case, on account of the divergence of sound, portions of

waves in every direction must have descended to the horizon
;

and as some of these must have reached the plane of the ocean

in a path curving inward towards the source of sound, they

would, w hen they reached the ear of the observer in the vicinity

of the source, seem as if coming from a point in the horizon,

and hence would give rise to the phenomenon of the ocean echo.

Rays of sound a diflerent distances from the ear would be re-

flected from the surface of the ocean, and thus give rise to a
prolonged echo. This is in accordance with the fact observed

during last summer, that a blast of five seconds' duration gave

an echo that was prolonged twenty seconds. That could only

be produced by ordinary reflection from a series oi surfaces

placed at different distances, an arrangement of the material of

the atmosphere which (on the doctrine of probabilities) would
not be of frequent occurrence.

In an address at the Manchester Literary and Philosophical

Society, Prof. Boyd Dawkins made some forcible remarks on

the position of museums in Britain. After speaking of the

necessity of museums and laboratories to the student of nature,

and of the few good museums in this country, he said :
—

" From my
exptrience of those abroad, I turn to those of our own country

w ith feelings of envy and regret. Here a museum is frequently a

large sort of advertising bazaar, or a receptacle for miscellaneous

curiosities unfitted for a private house, or it is composed of an
accumulation of objects valuable in themselves but valueless for

all practical purpose?, because they are crowded together, or

stowed away for want of room. They are generally under-

manned, starved for want of fund?, largely dependent on casual

benevolence, or a burden on the .cant resources of the various

societies. On the Continent, in America, and in Australia, they

are as a rule well officered, well arranged, and not dependent on
private resources for their sustenance. That our museums should

be allowed to be such a striking contrast to those of our neigh-

bours and kinsmen is a most singular oversight in the richest,

and, as we sometimes fancy ourselves to be, the most practical

people in the world. With regard to the arrangement of subor-
cinate parts in a museum, that which is now being carried

out in the new Imperial Museum, at Vienna, under Dr. Hoch.
stetter, seems to me the best ; to form one lineal series, inor-

ganic objects forming the base, then Palaeontological specimens,
illustrating the life which has been, and leading up to the illus-

trations of the life which is now on the earth. Botany, Zoology,
Anatomy, and the like. When this is completed, the Museum
at Vienna will present a more perfect and complete history of the
knowledge 01 the earth and its inhabitants than has as yet been

presented. In the City of Lyons, which in its commercial

aspects resembles Manchester, the collections are lodged in a

magnificent building—the Palais des Beaux Arts—supported by

the municipality, and are being largely increased by the contri-

butions of local naturalists, who have banded themselves together

for that purpose under the title of ' Les Amis des Sciences

Naturelles.' There is one point in which the British Govern-

ment may learn a lesson from the German. When I was in

Berlin this autumn I had the pleasure of meeting gentlemen who
had been sent by the latter to make collections in the Americas,

in India, and in the China seas ; and I saw a valuable collection

made by German cruisers in the Pacific. Why should not our

ships of war, which are to be found in every sea, have orders also

to bring home collections from distant stations, and why should

not we send out travellers with the same object ? With our navy

and our wandering instincts, we ought rapidly to outstrip any
rivals, and that at a comparatively small expenditure of money."

The Manchester Literary and Philosophical Society possesses

a select and valuable library ; a catalogue of this, by Mr.

Nicholson, hon. librarian, has just been published.

We have received the winter programmes of five Cumberland
Scientific and Literary Societies. They appear to us satisfac-

tory, and creditable to the intelligence and culture of the Cum-
berland folk. The towns to which these societies belon.::; are

Workington, Whitehaven, Maryport, Cockermouth, and Kes-

wick, and in some of them, besides lectures by well-known men,
and papers by member?, regular science classes are to be held

during the winter. These and other societies, as we intimated

some time since, are formed with the Cumberland Association

for the Advancement of Literature and Science, Part I. of the

Transactions of which is to hand, and contains some papers

worth perusing.

A MAGNIFICENT work on the Yellowstone National Park is

about to be published by Prang and Co., Boston, U.S. The
description is to be by Prof. Hayden, and will be accompanied

by a fine series of chromo-lithographic reproductions of water-

colour sketches taken by the ariist to the expedition of 1871,

Mr. Thos. Morran. The work wiU be published simultaneously

in English, French, and German.

In 1866 the students at the six Russian Universities— St.

Petersburg, Moscow, Kasan, Kharkoff", and Odessa—numbered

3,591 ; in 1871 they were 5,301 ; but in 1873-1874 there was a

large diminution, and in 1875-1876 they were only 4,492. It

appears tha^-, generally speaking, Russian students have no

resources of their own, and are obliged to give lessons to

support themselves. At Moscow many of them are said to be

in a miserable condition, principally amongst medical students.

Three or four students lodging in the same miserable room is a

usual occurrence. From 1870 to 1873 the University registers

show that 3,224 students left, having finished their course of

studies, but no less than 2,911 were obliged to desist without

having taken their degree. A good many scholarships

of the amount of from 19/. to 38/. yearly (which amount

it is proposed now to raise to 45/.) were founded by Go-

vernment, and yet more by private persons and institutions

;

but the number of them is yet far below the number of

students who have no other ^means of subsistence than

miserably paid lessons. After all, the Russian students are not

worse off than many of the students at the Scottish Universities.

A few years ago at St. Andrews it was no uncommon thing for

students to cover all the expenses of a six months' session, in-

cluding 10/. for fees, with from 16/. to 20/. ; they would simply

have stared had they been spoken of as miserably off.

The additions to the Zoological Society's Gardens during the

past week include a Bonnet Monkey {Macacus radiatus) from



I30 NATURE {Dec. 7, 1876

[ndia, presented by Mrs. Aspinwall'; a Macaque Monkey

Macacus cynomolgus) from India, presented by Mr. Richard

schott y Larios; a Duyker Bok {Cephalophus mergcns) from

STatal, presented by Mr. J. D. Witherspoon ; a Hairy-rumped

\gouti {Dasyprocta prymnolopha) from South America, presented

)y Mrs. Booth ; a Spring Bok (Gazella euchore) from South

Africa, purchased ; a White-throated Capuchin {Cibus hypoleuais)

rom Central America, three Rough-legged Buzzards {Archibuteo

agopus), European, deposited ; a Long-nosed Crocodile {Croco-

iilus cataphracius) from West Africa.

SCIENTIFIC SERIALS
Verhandlunqen der k. k. zoologisch-botanischen Gesellschaft in

Wien^ vol. XXV. The following papers are published in this

'olume : On some new species of Mycetophilidce from the neigh-

)ourhood of Sandez (Galizia), by Dr. A. Grzegorzek.—On the

tructure of the muscular cells and on the general structure of

Mnestra parasites, Krohn, by Prof. C. Claus.—On some new
nd some insufficiently known species of CecidomyidcE of the

/ienna district, by Dr. Franz Low.— On the relations of the

\.frican and Indo-Malayan bird-fauna, with some general remarks
m the geographical distribution of mammals, by A. von Pelzeln.

—On Hungarian fungi (third treatise : fungi hypogmi), by Prof.

^. Haszlinsky.—Description of new and insufficiently known
'"hryganidce and Oestridce, by Dr. Fr. Brauer.—Mycological
lotes, by S. Schulzervon Miiggenburg.

—

Hemiptera Heteroptera

iusiriaca, MM. Maji.—Augusti, 1870, a J. A. Palmen collecta,

)y O. M. Renter.—On some new Lepidoptera of the South
Vnierican fauna, by Dr. O. Staudinger.—Second note on the

Vrachnida-order of TerriUlaria Thorrell (Mygalidas Autor.), by
)r. Anton Ausserer. This is one of the most elaborate papers
ti the volume. On North-American moths, specially micro-

^pidoptera, by Prof. P. C. Zeller ; this is equally elaborate.

—

M'otes on Adriatic echinoidse, by Dr. E. von Ma- en zeller.—On
he vegetation-formations of the Taurian peninsula and its

limatic conditions, by Dr. A. Rehmann.—Researches on the

Dipiefa-{a.nm. of Austria, by Josef Palm.^On the ornithological

auna of Moravia, by F. von Dalberg.—On the occurrence of

uilix babylonica, L., androgyna et niasctdina in Austria, by J. E.

libsch.—Lichenological excursions in the Tyrol, by F. Arnold.

—On some species of Salix new in the " Wechsel" district

Lower Austiia), by E. Woloszczak. — Researches on land-

^sopoda, by C. von Vogl.—On some species oi Spermophihis, by
unst Schauer.—On the fungi-flora of Bohemia, by F. von
rhiimen. — On the occurrence of short-eared Arvicola near
/ienna, by Prof. L. H. Jeitteles.—On thermal constants and the
lower of accommodation in the vegetable kingdom, by Prof.

L Hoffmann.—Remarks on some ferns from the island of
'elebes, by M. Kuhn.—Botanical excursions in Italy, by Dr. C.

on Marchesetti.—Researches on some parasites infecting the

op plant, producing mildew and " kupferbrand " (copper-

urn), by Wilh, Voss.—Second paper, containing additional

emarks on the CecidoTiiyida of the Vienna district, by Dr. Franz
vOW.—Researches on yEolidiadce, by Dr. R. Bergh.—New
^searches on Phyllidiadcu, by the same.—European Encyrtidce,

onsidered biologically and systematically, by Dr. G. Mayr (this

laper occupies some hundred pages).—Muscorum species nova,

y J. Juratzka.—Symbolse ad pteridographiam et Characeas
lungarice prsecipue Banatus, by Dr. V. de Borbas.—On some
.epidoptera, by A. F. Rogenhofer.—Researches made upon leaf

alls and their causes on Vitis vinifera, by G. von Haimhoffen.

—

iix years' observations on the first appearances both in the animal
nd vegetable kingdoms at New Cologne near Milwaukee (Narth
Lmerica), by Th. A. Bruhin.—On the fljra of Lower Austria
second paper), by J. Wiesbaur.

Poggendorff^s Annalen der Physikund Cheniie, No. 9, 1876.

—

'his contains the following papers :— Experimental researches
n liquid friction in salt solutions, by M. Sprung.—On the
ummer rain season of Germany, by M. Hellmann.—Observa-
ion of the retardation in the progress of the induction current by
neans of tuning-fork apparatus, by M. v. Ettingshausen.—On the
yassage of strong induction currents through liquids, by M.
lerwig.—Contiibutions to electrodynamics, by M. Wand.—On
he dependence of the electric conductivity of selenium on heat
nd light ; the photography of tones, by M. Stein.—On the
lependence of the specific heat of mercury on the temperature,
)y M. Winkclmann.—An interesting aerostatic experiment, by

M. Reauleaux.—On the theory of double refraction, by M. v.

Lang.

The Naturforscher for October, 1876, contains the following
papers of interest :—On the specific power of substances in solu-
tion, to turn the plane of polarisation, by H. Landolt.—On the
uneven surface of meteorites, by M. Daubree.—On the nature of
milk globules and the formation of butter, by F. Soxhlet—On
some phenomena in the combustion of gases, by Kerr Horstmann.
—Note on the germ-leaf theory in botany, by Herr Famintzin.—
On the action of carbon bisulphide as a means for conserving
animal and vegetable substances, by Phil. Zoller.—On the
absorption of carbonic acid by saline solutions, by J. Setschenow.
—On the explosion-limits of mixtures of combustible ga.fes with
oxygen or atmospheric air, by A. Wagner.—On the first appear-
ance of the plants now living during geological periods, by Herr
de Saporta.—On the deep-sea temperatures in the South Pacific

and the circulation of waters from ocean to ocean ; speculative
remarks based upon the results of the Gazelle Expedition sent out
by the German Government, by Herr von Schleinitz.—On the
chemical composition of leaves, according to the age and species
of trees, by P. Fliche and L. Grandeau.—Hypothesis on the
nature of the soft aggregate state of matter, by L. Pfaundler.

SOCIETIES AND ACADEMIES
London

Geological Society, November 8.—Prof. P. Martin Duncan,
F.R.S., president, in the chair.—Melville Attwood, San Fran-
cisco, and R. W. Moore, Whitehaven, were elected Fellows of
the Society.—The following communications were read :—

A

short notice of a new exposure of rhretics near Nottingham, in a
letter from E. Wihon, F.G.S,, dated November 3, 1876.—Note
on the Red Crag, by W. Whitaker, P'.G.S-—On the Kessing-
land Cliff Section, and the relation of the forest-bed to the
Chillesford Clay, with some remarks on the so-called terrestrial

surface at the base of the Norwich Crag, by F. W. Harmer,
F.G.S.—Observations on the geology of East Anglia, &c., by
S. V. Wood, jun., F.GS., and F. W. Harmer, F.G.S.,
&c. The subjects discussed in this paper were threefold,

viz. :—(i) The unfossiliferous smds of the Red Ci-ai;. (2) The
unconformity between the Lower and Middle Glacial de-
posits. (3) The mode in which the Upper and Middle
Glacial were accumulated. The views of the authors un-'er thi
first head were similar to and confirmatory of those advanced in

the previous paper by Mr. Whitaker ; but they pointed out that
the Red Crag, which these sands, in an altered form, represent,
could not belong to the Chillesford division of that formation,
by reason of the casts of shells which had been preserved not
comprising any of the more characteristic Chillesford species,

and of their including among them forms confined to the older
portions of the Red Crag. They also pointed out that the
Chillesford Clay had been removed over all the area occupied by
these sands by denudation prior to the deposition of the Middle
Glacial, which rests upon these sands wherever they occur. The
removal of the Chillesford Clay, the authors consider, was due
in part, if not in all, to the great denudation between the Lower
and Middle Glacial, which gave rise to the unconformity dis-

cussed under the second head. This unconformity they illustrate

by lines of section traversing most of the river valleys of Central
and East Norfolk and Suffolk. These show that such valleys
were excavated after the deposit of the Contorted Drift, and out
of that formation and the beds underl) ing it. They also show
that the Middle and Upper Glacial have been bedded into these
valleys, as well as spread (the middle only partially, but the
upper more uniformly) over the high grounds formed of contorted
drift out of which they were excavated, and thus generally con-
cealing that deposit, which manifests itself only in the form of
occasional protrusions through these later formations, but which
they consider constitutes, though thus concealed, the main mass
of the two counties. The authors also describe a glacial bed as
occurring at various localities in the bottom of some of these
valleys, and which in one case they have traced under the Middle
Glacial. This they regard as having been formed in the interval

between the denudation of the valleys and their subsequent sub-
mergence beneath the Middle Glacial sea ; and inasmuch as
such valley-bed invariably rests on the chalk in a highly glaciated
condition, they attribute its formation more probably than other-

wise to the "action of glaciers occupying the valleys during an
inter-glacial interval of dry land. They also suggest that if this

was so it is probable that that the forest and mammaliferous bed
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of Kessingland, instead of being coeval with the pre-glacial one
of the Cromer coast, may belong to this inter-glacial interval

—

that is to say, to the earliest part of it, before the glaciers accu-

mulated in the valleys, and when the climate was more temperate,

any similar deposits in these inter-glacial valleys having been for

the most part subsequently ploughed out by the action of the
glaciers. In discussing the subject under the third head the

authors point out the many perplexing features which are con-
nected with the position and distribution of the Middle Glacial

formation ; and while they admit that as to one or two of these

the theory which they offer affords no explanation, they suggest

that the theory of this formation's origin which best meets the

case is as follows, viz. :—As the country became re-submerged,

and as the valley glaciers retreated before the advancing sea, the

land-ice of the mountain districts of North Britain accumulated
and descended into the low grounds, so that by the time East
Anglia had become re-submerged to the extent of between 300
and 400 feet, one branch of this ice had reached the borders of

the counties of Norfolk, Suffolk, Essex, Herts, and Bedford,
ploughing out and destroying any lower glacial beds that had
been deposited over the intervening counties upon which it rested,

and over which we ought otherwise, having regard to the depth
of the earlier submergence under which they were accumulated,

to find them, but do not. The Middle Glacial formation, con-

sisting of sand and gravel, they attribute principally to the action

of currents washing out and distributing the morainic material,

which was extruded on the sea-bottom by this land-ice ; that ice

itself, by keeping out the sea over all the country on which it rested,

which was then below the sea-level, preventing the deposit of the

Middle Glacial in those parts. The termination of this current

action was accompanied by increased submergence and by a
gradual retreat of the land-ice northwards to the mountain dis-

tricts, until Britain was left in the condition of a snow-capped
archipelago, from which eventually the snow disappeared and
the land eirerged. To the moraine extruded from the base of
this ice and into deep water they refer the origin of the Upper
Glicial Clay, the moraine material remaining partly in the posi-

tio.i in which the ice left it, and partly lifted by the bergs which
became detached from the ice. Such part of it as was lifted

was dropped over the sea-bottom at no great distance from its

point of extrusion, and in that way the marine shells occurring
in a seam of sand in the midst of this clay at Dimlington and
Bridlington on the Yorkshire coast became imbedded, the mol-
lusca which had established themselves on the surface of this

iroraine material having been thus smothered under a lifted mass
of the same, which was dropped from a berg. The authors
point out that precisely in the same way in which the Middle
Glacial is found stretching out southwards and eastwards
beyond the Upper Glacial Clay in Suffolk and in Herts, and is

succeeded by such clay both verlically and horizontally, so does
the earlier-formed part of the Upper Glacial Clay, or that with
chalk debris, stretch southwards beyond the later-formed pait,

or that destitute of such debris, and is succeeded by it, both
vertically and horizontally. This, they consider, shows that the
Middle and Upper Glacial deposits, which constitute an un-
broken succession, were due to the gradually receding position

of the land-ice during their accumulation, the sequence being
terminated with the Moel Tryfaen and Macclesfield Gravels,
which were accumulated during the disconnection and gradual
disappearance of the ice, and while the land still continued
deeply submerged.

Anthropological Institute, November 14.—Col. A. Lane
Fox, F.R.S., president, in the chair.—The president read a
paper on the Black Burgh Tumulus, Dyke Road, Brighton,
explored by him in 1872. This tumulus, about two miles from
another opened in 1856, which contained the amber cup, bronze
dagger, &c., now in the Brighton Museum, was found to contain
towards the centre a layer of charcoal i' 10" below the surface,
and extending to a radius of 20 feet. This, on being micrc
scopically examined, was found to be oak charcoal. Portions of
ribs of goat or sheep, notched apparently with a flint saw, were
found, a piece of British pottery, and in the centre of the tumu-
lus, in an oblong grave 8 feet by 12 feet, was found a skeleton in
a crouching position, six feet below the surface, and crushed flat

by the superincumbent earth, the face towards the south-eas*-.
These remains Prof. Flower ascribes to a female of about 5'. 6";
about two feet from the feet l\y a fine bronze dagger 4" iri

length, with the rivets for attaching it to its handle. A curious
food-cup with peculiar ornamentation on one side, and also two
small discs of metal, apparently rivet-heads, together with a

quantity of small flat beads, originally strung together, were
found. These objects belong to the time of interment. Two
flint scrapers were also found near the body. The chief pecu-

liarities of this find are the presence of a dagger with a female

skeleton and the curiously-ornamented food-cup. The president

then read a paper on the exploration, in 1875, of the ditch and
tumulus in Seaford Camp. In the ditch at i foot below the

present surface were found one or two pieces of mediaeval

pottery, then Romano-British at about 3 feet, and below this

chalk rubble evidently filled in, till the original bottom at 7 feet

was found. The tumulus inside the rampart was examined, and
a large flint scraper and a piece of Britiih pottery were found at

2 feet. Below, at a depth of 3 feet 5 inches, five flint saws
and more British pottery were found, also fragments of a flint

hammer and a polished flint celt, originally 5 inches long, but

broken into three pieces ; one of the edges was chipped to make
a new edge. The flint hammer was formed from a sea-worn
flint pebble. The flint celt had evidently been fractured three

or four times at the place of interment. Scrapers and fragments

of pottery and a broken but well-shaped barbed arrow-head were
also found. No trace of bone was found.—Mr. F. G. H. Price,

F.G. S., then read a paper on excavations in the Romano-British
cemetery at Seaford, Sussex, by himself and Mr. John E. Price,

F.S.A. The authors described the cemetery and the cuttings

they made injit. The surface soil, extending to a depth of about

3 feet, contained large quantities of flint scrapers, flakes, and
fragments of pottery. Several urns were met with at a depth of

3 feet 6 inches from the surface, which contained, in addition to

the usual calcined bone?, thin iron nails with large heads, flint

flakes, and bronze fibulse. The objects found in the above exca-

vations were exhibited, and a discussion on the three papers took

place, in which the president and others joined. Maps and
sections illustrated the papers.—Photographs of a so-called

horned man from Akim were exhibited by Mr. Hay per Mr.
Francis Galton, F.R.S.

Physical Society, November 18.—Prof. G. C. Foster,

president, in the chair.—The .following candidates were elected

members of the Society :—Major W. Malcolm, R.E., Prof. J.

M. Purser, Dr. W. Francis, Mr. G. Johnstone Stoney, and Mr.
D. MacAlpin.—Mr. Tylor read a paper on the cohesion and
capillary action of films of water under various conditions. The
author endeavours to eliminate the action of all forces except

that of gravity by immersing his " valves " in water. The models
which he exhibited consisted of glass tubes about 3 inches in

diameter and 6 inches high, filled with water and containing each

a piston, which, on being raised, was capable of lifting by cohe-

sion a heavy mass of metal, the nature of the surfaces in contact

differing in the several instruments. From experiments with

them he concludes that the time during which a heavy valve can

be supported depends upon the size of the surface of contact, the

difference of pressure within and without the moving parts, and
the smoothness of the valve. On the contrary, dry bodies, such

as Whitworth's surface planes, will adhere for an indefinite

period. Mr. Tylor considers that the supporting of a body in

water is due to a difference of pressure in the water itself, and
he adduced Giffard's injector as showing that such differences

can take place. He has also studied the form assumed by a

drop of water at a tap, and considers that when a fly walks on a

ceiling its weight acts in the same manner as the heavy valves in

the models exhibited.—Prof. Shelley exhibited some of Sir

Joseph Whitworth's surface planes and gauges, and showed their

bearing on the subject.—Dr. Stone then projected on to the

screen the spectra produced by the diffraction gratings, which^^he

exhibited at the last meeting of the Society. When received on

a screen at a distance of about 25 feet they showed bright bands

in the red and violet, after transmission through a strong solu-

tion of permanganate of potash. Mr. Clarke has since ruled for

him gratings on the backs of right-angled prisms, and Dr. Stone

has cemented, by means of glycerine, or oil of cassia, gratings

on glass and steel on such prisms. The lines were two thousand

and three thousand to the inch.

Institution of Civil_Engineers, November 21.—Mr. George
Robert Stephenson, president, in the chair.—The paper read

was on the fracture of railway tires, by Mr. W. W. Beaumont,
Assoc. Inst. C.E.

Victoria (Philosophical) Institute, December 4.—Mr. C.
Brooke, F.R.S. , in the chair.—It was stated that the Society

now numbered 713 members.—A paper on the Egyptian myth
of Ra, by Mr. W. R. Cooper, was read.
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Cambridge

Philosophical Society, November 6, 1876.—Mr. J. W. L.

Glaisher made a communication to the Society on a formula of

Cauchy's for the evaluation of a class of definite integrals.—Prof.

Hughes exhibited three series of specimens in illustration of the

mode of (i) formation, (2) weathering, and (3) fracture of flint,

the first two being selected chiefly with a view to the last. He
produced proofs that the supposed faulted and re-cemented flints

were generally only flint that had irregularly replaced jointed

chalk, the formation of the flint being arrested by the joints. In

the case of the banded flints he exhibited and distinguished two

j^inds—one in which infiltration had taken place all round the

outside, often a good test of the drift origin of certain fragments ;

and the other in which a difference of texture, due generally to

some included organism, had determined and limited the areas

over which infiltration had produced bands of colour. He
pointed out that these differently coloured included portions,

whether banded or not, affected the fracture, as they also

depended upon the texture of the flint, but that the bands them-

selves had little or no influence upon the fracture. He then drew

attention to a series of specimens which showed that when flint

or other material of a similar texture was struck by any object

such as a round-headed hammer, so that the blow was sym-

metrically distributed over a small area, a bruise was produced

which on weathering flaked off all round a small cone having an

angle at its apex of about 110°, and that when the whole had

flaked away a smooth basin was left. But if, and only if, the

blow was sufficiently intense to break the flint up, this cone was

found to truncate a larger cone whose apex had an angle of about

30°. He pointed out that modifications of this double cone

structure explained the "rings" and "bulb of percussion"

which were appealed to as evidence of the direction of blows on

which arguments were founded as to the origin of soTie stone

implements.

Paris

Academy of Sciences, November 27.—Vice-Admiral Paris

m the chair.—The following papers were read :—On the crystals

of magnetic oxide of iron formed during the roasting of a spathic

ore, by M. Boussingault.—On various works of hydraulics, exe-

cuted by the ancients in the environs of Rome, by P. Secchi.

He notices, shortly, an inverted siphon aqueduct at Alatri, a

complete system ot drainage there, mode of supplying purified

rain-water to the town of Segni, filtration through porous soils,

mode of cooling the aqua tefula. and of removing carbonate of

lime from water. P. Secchi has found the spring w^hich fur-

nished the aqua ieptila ; its temperature is 17° to 18° C. in winter,

and it cannot have been over 18° when the ancients_ used it

;

this shows the extreme slowness of cooling in the interior of the

globe.—On a remarkable fall of hail observed at Grotta Ferrata,

by P. Secchi. The hail cloud appeared like an immense ball of

cotton or wool, and it advanced with a whirling movement from

south-east to north-west. Tlie first rain drops were very large,

at least i cubic centimetre. The hailstones which followed

were formed of groups of crystals like those of quartz gathered

round an irregular mass of ice. These groups weighed 40 to 60

grammes; certain blocks at Marino, 300 grammes. Round

grains, with concentric layers, were very few. P. Secchi thinks

electricity not the cause but the effect of hail.—On the composi-

tion of gun-cotton, by Prof. Abel. This refers to a note by

MM. Champion and Pellet.—On a new electric repulsion and

its application to the theory of comets, by MM. Reitlinger and

Urbanitzky. Operating with air, oxygen, hydrogen, nitrogen,

&c., in Geissler tubes, they got, under pressures of 2 to 8 mm.,

the usual attraction in the luminous column when the finger, or

any conductor was brought near ; but, pursuing the rarefaction

further, a repulsion. Using a tuba like an electric egg, the

nebulous light was like the tail of a comet, and the repulsion was

very strong, and manifest at a great distance,—On the portative

force of horse-shoe magnets ; extract from memoir by M. van

der Willigen. To saturate his magnets he places them vertically

with thtir poles on those of a Ruhmkorff coil, the circuit of

which he opens and closes several times ; the magnetism in the

magnets then reaches its maximum, even supersaturation. After

the last opening, he slides the magnet carefully towards the edges

of the polar planes of the electro-magnets. Then he puts the

well-cleaned support before the magnet, inclining the latter

slowly. Immediately the support has joined the magiiet, the

latter can be removed without effort ; its portative force is then

nearly a third greater tha.n the permanent portative force of M.

von Wetteren's best magnets. This state ef supersaturation he

makes the starting-point of his researches.— Researches on the

vitality of the eggs of phylloxera (second paper), by M. Balbiani.

He examines the action of alkaline sulphocarbonates, sulphide ot

carbon, and empyreumatic products.—Treatment of phylloxerised

vines, by M. Boiteau.—On a question of ballistics, by M. Astier.

—On the determination of groups formed of a finite number of

linear substitutions, by M. Jordan.—On the application of

methods of mathematical physics to the study of bodies ter-

minated by cyclides, by M. Darboux.—Construction for a point

of the curve of intersection of two surfaces with the centre of the

osculating sphere of this curve, by M. Mannheim.—Explanation

of actions at a distance
;

gravitation, electric actions, by M.
Picart. He explains all phenomena by matter in motion.

—

Crystals of gallium, by M. Lecoq de Boisbaudran. These

are octahedra truncated at the base ; the angles indi-

cate a clino-rhombic form. — Note on the determination

of sugars by means of titrated liquors, by M. Perrot.

—

Second note on testing for fuchsine in wines, by M. Ford->s.

—Researches on the real origin of nerves of general sensi-

bility in the medulla oblongata and the spinal chord, by M.
Pierret.—On the physiological action of temperatures below zero,

on silk-worm grains, by M. Duclaux. To the limit, at least,

of — 10", the effects produced on the grain by lowering the

temperature are comparable in their nature, and differ only in

their intensity ; this' intensity does not increase or decrease

re ^ularly with the temperature, but presents a maximum for a cer-

tain point of the thermometric scale. This physiological zero of

the grain is probably a little above the orimary zero.—On the

structure of the optical system in crustaceans, by M. Chatin.

—

Synoptic table showing the distribution of fossil molluscs in the

Tertiary layers of the Pari^ valley, by M. Meunier.—On a crystal-

lised silicate of baryta obtained artificially, by M. Pisani.—On
the study of the barometer, by M. Wickenrieimer. i. The mean
of barometric observations, made at any hour for all the days of

the month, gives a constant number, whatever the hour. 2. The
barometric height passes two maxima and two minima daily. 3.

The annual barometric mean is constant for all hours of the day.

— Observation of descending trombss, made at the Cape of

Antibes, November 21, 1876, by M Ferreri.
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THURSDAY, DECEMBER 14, 1876

McLENNAN'S STUDIES IN ANCIENT
HISTORY

Studies in Ancient History, Comprisinga ReprintofPrimi-

tive Marriage. By John Ferguson McLennan, M.A.,

LL.D., Advocate. (London : Ouaritch, 1876.)

I^HE learned and ingenious author of " Primitive

Marriage" has in this volume republished that

excellent work, appending to it his paper on " Kinship in

Ancient Greece," which originally appeared in the Fort-

nightly Review, and some essays, in which he discusses

Bachofen's " Das Mutterrecht," Morgan's work on Re-

lationships, Sir Henry Maine's views on the constitution

of the Ancient Irish Family, and the chapter on Marriage

in my " Origin of Civilisation."

Bachofen supposes that in the first stage of the develop-

ment of the family marriage was unknown ; and his theory

is that at length the women, being by nature nobler and

more sensitive than the men, and impelled moreover

by strong religious aspirations, combined to put an end to

this system, and to introduce marriage. For this an appeal

to force became necessary and was successful. The result

of the victory, moreover, was that the women claimed and

established a superiority over the men ; they were the

heads of the family ; after them the children were named
;

through them the rights of succession were traced, and

they even exercised a political as well as a domestic

-supremacy. At length, however, men reasserted their

original supremacy ; they reconquered the first place in

the family and the state, established their right to the

inheritance of property, and to confer their names upon

their children. Mr. McLennan considers that Bachofen's

*' methods and results are equally unscientific ;
" he points

out that the system of inheritance through females is

really no evidence of female superiority, but arises partly

from marriage not being monogamous, or such as per-

mitted the certainty of fatherhood, and partly also, he

considers, from the fact of women not yet living in their

husbands' houses. At the same time he fully concedes to

Bachofen the honour of being the first to point out that

a system of kinship through mothers only had generally

preceded that through the male line.

Nor is Mr. McLennan more disposed to accept the

theory of Mr. Morgan, which indeed he characterises as a
" wild dream, not to say nightmare, of early institutions."

Mr. McLennan supposes that in Mr. Morgan's opinion his

tribal organisation was an institution intentionally de-

signed to prevent the intermarriage of near relations. In

support of this he quotes the passage in which Mr. Mor-
gan says : "It is to be inferred that the tribal organisa-

tion was designed to work out a reformation with respect

to the intermarriage of brothers and sisters."

From this and other passages a previous writer in this

journal, and I myself, had supposed that Mr. Morgan
regarded the steps in his system of development as arbi-

trary .^nd intentional.

Nor do I even now see how we could have arrived at

any other conclusion. Mr. Morgan has, however, ex-

plained that this is not his theory, and I am not therefore

sure whether either Mr. McLennan or I thoroughly under-

stand his view. The solution which he has given, how-

ever, of the origin of the family in Mr. McLennan's

opinion—" failing to explain the phenomena must sink

below the level of reasonable guessing, to which level

indeed it must have sunk even had it explained the

phenomena, if by any other set of mere conjectures the

phenomena could be equally well explained."

Mr. McLennan himselfconsiders that the earliest form of

marriage (if indeed it can be so called) was that still pre-

valent amongst the Nairs of Malabar, in which one wife

was married to several husbands not necessarily related

to one another. Under this system the idea of relation-

ship naturally took the form of kinship through females.

Family property went ultimately to the daughters of their

sisters ; a man's heirs being in the first place his brothers)

and subsequently his sister's children. From the Nair sys-

tem was, in Mr. McLennan's opinion, gradually developed

(in many cases through an intermediate form anciently pre-

valent in Britain) the Thibetan species of polyandry in

which the sons of a house took one wife between them*

This change eventually introduced kinship through males.

It involved the breaking up of the primitive form of the

family, and led in time to the transference of the govern-

ment from the mother to the father. After this the prac-

tice of monandry arose, the younger brothers making
separate marriages, and thus Thibetan polyandry died

out, leaving behind it the Levirate, that is to say, the

obligation of brothers to marry in turn the widow of a

brother deceased, a custom which the Old Testament has

rendered familiar to us. The Levirate next died out, and

thus the family slowly assumed the form to which we are

accustomed. It will thus be seen that the keystone of

Mr. McLennan's system is the practice of polyandry,

which, indeed, under his theory is a necessary stage of

the development of the family relationship. I cannot,

however, regard polyandry as having been a general and
necessary stage in human development. I have therefore

suggested that individual marriage rose out of capture.

That just as a warrior converted to his own use the

animals which he captured, and made slaves of the men, so

he made a wife of any woman whom he admired, the cap-

ture giving him a right which the other men of the tribe

did not share. This view, indeed, seems so natural that I

wonder it had not been before suggested ; and I observe

that one or two recent writers have treated it as a

recognised and well-known fact, whereas it cannot

at present claim to be more than an individual theory

which none of the authorities on such a question, such as

Mr. Darwin, and Mr. McLennan himself, have as

yet accepted. Mr. McLennan, indeed, denies that my
views are " in the least degree probable," and if such a

question could be decided by authority, I should at once

bow to his decision. Such, however, is not the case, and

I will only say that, before my work was published, I

had foreseen and weighed as carefully as I was able,

the objections which Mr. McLennan has now brought

forward ; and that I then thought, and still think, that

I have satisfactorily replied to them. The fundamental

objection which Mr. McLennan urges I did not indeed

expect him to allege. Like Bachofen, I commence with

a time when marriage did not exist. Mr. McLennan,
however, replies :

—
" Sir John Lubbock has not only

failed to show that the initial stage of his scheme ever
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existed, but has failed also to make it in any the least

degree probable that it ever existed " (p. 449).

I will, in reply, content myself here with quoting one

authority only for the existence of my first stage, an

authority for whom I have the highest respect, namely,

Mr. McLennan himself :— " I conceive," he says, " that

marriage was at first unknown ;" in fact, the initial state

in his system is practically the same as in mine ; the dif-

ferences between our views lie in the subsequent stages.

In his last essay Mr. McLennan discusses Sir Henry

Maine's views on the Ancient Irish Family. The ques-

tion is very complex, and those who have not Sir Henry's

work by their side for reference will not find this chapter

very easy to follow.

The Irish family " was anciently divided into four

groups known as the 'geilfine,' ' deirbfine,' ' iarfine,' and

'indfine' divisions Within the family seventeen

members were organised in four divisions, of which the

junioi class, known as the ' geilfine ' divisions, consisted

of five persons ; the ' deirbfine ' the second in order, the

* iarfine ' the third in order, and the ' indfine ' the senior

of all, consisted respectively of four persons If

any person was born into the ' geilfine ' division, its

eldest member was promoted into the 'deirbfine,' the

eldest member of the ' deirbfine ' passed into the ' iarfine,*

the eldest member of the ' iarfine ' moved into the ' indfine,'

and the eldest member of the ' indfine ' passed out of the

organisation altogether."

A co7nplete family therefore would be composed as follows

:

—

Indfine.
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interesting style. It is a valuable feature that Mr. Barkley's

sojourn in Turkey was not made during recent events,

and his narrative is not written with a view to advocate
one side or the other in the present unhappy conflict. He
saw the Bulgarians in what may be called their normal
condition, and had no reason to be prejudiced for or

against any section of them. He saw much to condemn
and a good deal to praise both in Christians and Mo-
hammedans, but little that was praiseworthy in Turkish
officials, "from the Governor- General to the hangman."
The work contains much information on the Bulgarians,

their characters and ways, and will be found both inte-

resting and instructive.

The District of Bdkar^atijj its History and Statistics.

By H. Beveridge, B.C.S. (London : Triibner and Co.,

1876.)

The publication of this work is somewhat opportune,
for under the reformed, if not improved, spelling of the

title, our readers will no doubt recognise the district of

Backergunge, which, with other districts at the mouth
of the Hooghly, was recently overwhelmed by one of the

most disastrous cyclone-waves on record. Mr. Beveridge
is magistrate and collector of the district, and as such
has had a good opportunity of becoming acquainted with
it. He has evidently also read a great deal on the sub-

ject, and the result is a work which ought to take a good
place as a local history. Mr. Beveridge describes the

physical features of the district, its antiquities and early

history, the pergunnahs and sunderbur.ds, treats of Go-
vernment estates, land tenures, the inhabitant?, produc-
tions, and manufactures. The second part refers to the

several departments of the administration, education, &c.
This district, from its low-lying position at the top of the

Bay of Bengal, has been peculiarly subject to the inrush

of the wave which accompanies cyclones. Until the re-

cent catastrophe the great event in the history of the
district was an inundation, evidently caused by a cyclone-

wave, which occurred in June, 1822. According to con-

temporary account, 100,000 persons lost their lives, and
as many cattle ; but this must pale before the recent

catastrophe, and henceforth October 31, 1876, will be the

black-letter day in Bdkarganj. Mr. Beveridge's book
will be found to contain a great deal of really valuable

information, and if every district in India were treated in

a similar manner, we should possess a library of informa-

tion of the greatest value. The volume contains a good
map of the district.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsible for opinions expressed

by his correspondents. NettJier can he tmdertake to return,

or to correspond zvitJi the writers of, rejected manuscripts.

No 7iotice is taken of anonymous communicationsi\

Sea Fisheries

Prof. Newton has sent you a long reply to my criticism of

bis Address to the British Association ; and although it is

exceedingly inconvenient to me, as I believe it is also to Jiim, to

continue the discussion at the present time, I must ask you for

space, as soon as you can spare it, to point out as briefly as I can,

how little progress my friend has yet made in his subject. He
was good enough to show me his reply before he sent it to you,
PTid I then told him I should have to meet him on every point

it. Nevertheless he sent it for publication, and as the subject

a;jpears to me to be one on which the public should not be mis-
led, I am compelled to ask space for some comments upon it.

The Minutes of Evidence given before the Commission, con-
^ting of 61,831 questons and answers rather frighten him, and
c turns to the Index for help. Without a careful study of the

evidence the Index is practically useless for my friend's purpose,
as I told him. And some knowledge of the habits of sea-fish will

be exceedingly valuable in enabling it to be understood. The
Index is not ^precis. There is intrinsic evidence in Prof. Newton's
reply that he framed it, I think I may say solely from the Index,

and not from the evidence ; his tables of increase and decrease,

and calculations of the number of questions and answers relat-

ing to each, are obviously so, and the value of his arguments
may be judged of accordingly. To show what his tables are

worth I will take two or three entries in them for examination.
" Bream" is the firs% and that fish is said to have increased.

This is the only entry relating to bream in the whole Index.
Bream are common fish on very many parts of our coast ; they
often congregate in large numbers, sometimes on one part,

sometimes on another ; they happened to have been unusually
numerous off Hastings just before the Commissioners were there,

and the fishermen accordingly recorded the increase. But there
is not the slightest reason for believing bream were then more
abundant than usual on our coasts generally than the reverse.

"Brill" has two entries, both in the decrease column. In
one case the evidence is that of fishermen in .Start Bay, who
used the scan nets within half a mile of the beach, and who
were furious against the Brixham trawlers for sometimes working
in the Bay ; the said trawlers, up to that time, and for the twelve
years since, finding no falling off in the supply of brill. The
other case was at Liverpool, where brill was mentioned, among
other fish, by the Inspector of the Fish Market, as having dimi-

nished. Pie made the remarkable statement that not i per cent,

of sea-fish of all kinds was brought to the market in 1864 com-
pared with what had been taken there twenty years before. As
the number ot fishing-boats had increased during that interval,

and the price of fish was, if anything, rather less, owing to the
large supplies sent by railway from the east coast direct to the

fishmongers'! shops, and not going into the market, it is very
clear that if the fishermen were getting a living from the
I per cent, in 1864, they must have been making at least lOO
times as much money twenty years before, which is an absurdity.
" Cod and ling " come next. Here my friend had better look
to his arithmetic. There is no doubt that cod, and haddock
especially had fallen off at many of the inshore fishing grounds.

They are both species which have fluctuated very much in num-
bers in many places, the haddock in particular making its

appearance in abundance for a season or two, and then becoming
very scarce ; or they have left places where they were abundant
for years together, and again unexpectedly returned. The last

report I had from the north-east coast of England, just three

years ago, was that the line fishermen were doing well, and their

only complaint was of the scarcity of mussels for bait. But it

was along this coast that the greai outcry against the trawlers

arose in 1863, which led to the issue of the Sea Fisheries Com-
mission ; and a great deal of the evidence given there was such
as might have been expected under the circumstances.

It will be difficult to treat the next entry seriously, but I

will try to do so. In a table professing to show the increase or
decrease of the fishes with which our markets are supplied,

he notes one particular kind as having decreased, and he
counts the two instances as helping to prove that our sea

fisheries are on the high road to ruin. Those persons who have
even but a very slight acquaintance with sea fishing will be rather

surprised to hear that the fish whose end is approaching is nothing
less than the "dogfish !" one whose utter extermination would
gladden the hearts of the fishermen from the Shetlands to the

Land's End, and from Dingle to Dover. Hordes of these pre-

datory and mischievous fishes roam round the coasts of the

British Islands ; sometimes they swarm in one place, sometimes
in another. In the herring season the destruction they have
caused to both fish and nets has been such that the fishing where
they were has been almost entirely stopped for nights together,

and the long-liners also suffer severely from them. They are

said to have seriously interrupted the Yarmouth herring fishery

this year ; and the ofiicial report for 1875 from the coastguard at

Killibegs, in Ireland, states that the dogfish had so much in-

creased that Donegal Bay had, on several occasions, been appa-

rently cleared of fish by them, and that the nets were constantly

full of them. It may be well said that happy is the country

whose dogfish are decreasing ! Would that I could believe they

were becoming scarce in our own !

Prof. Newton has evidently been taken in by a heading in the

Index, thus—"Dogfish, consumption of." The explanation is

as amusing as it is simple. In Morecambe Bay some of the

fishermen catch the dogfish, and after skinning it and removing
the head and tail, send it under the name of " Darwen Salmon "

to the Blackburn and Preston weavers, who are the only persons

who will buy it. This is the only case I ever heard of in which
the hated dogfish was not knocked on the head and throwm
overboard whenever there was a chance of doing so.

Had I space at command I could enlarge on these tables, but
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I think I have said enough to show how much dependence can

be placed on them.

We now come to the "process of extinction of animals." Here
my ingenious friend should be on safe ground. His argument
is, as I understand it, that a species first becomes scarce on
the borders of the locality or area where it is found in most
abundance. Let me apply this rule to the herring. That fish

is only met with when it shows tolerably near the coast—on
what I presume he would call the "borders." Can he tell

us where the herrings go after what is called the herring season,

when they disappear—where the great herring centre is ? Fish-

ermen have a vague way of answering this question by saying that

they go into deep water, which strictly means somewhere out of
sight. Has Prof. Newton evolved more than that from his inner
consciousness in his study at Cambridge ? That he had given
five minutes' attention to the practical study of the habits of the
herring—to its life-history, before he gave his Address to the British

Association at Glasgow, I venture to doubt very much. The appa-
rent abundance of any fish depends very much on the success of
the fishery for it ; but many things may and do interfere with that
success. It is only within the last very few years that evidence,
apparently of great importance, has been obtained, pointing to
a relation of the temperature of the sea to the depth at which
the herrings swim, and consequently to the chances of their

coming within reach of the floating drift-nets, or otherwise. No
one can say, with any confidence, why fish are taken abundantly
by drift-net or line in one week, or even day, and very few in the
next. It may appear very well for Prof. Newton to talk of the
consideration of our sea-fisheries being " fraught with unusual
difficulties," but he disposes of the question as if it were one of
no difficulty, by saying, in his Address, that " it is highly neces-
sary to impose some limitation upon them"— the sea- fisheries.

This implies, as plainly as can be, that, notwithstanding the
"unusual difficulties," he has quite made up his mind on the
subject.

Again, he says, " I have found that the grumblers among the
fishermen commonly assign some specific cause for their com-
plaints, be that cause real or imaginary. Their assignment of
any cause is purely a matter of opinion with them." Is not Prof.

Newton aware that very many of the fishermen who gave
evidence before the Commissioners stated these matters of

opinion simply as matters of fact ? The history of the trawl-

ing question is quite sufficient to prove this. He then says,

"Their statements [those of the fishermen] as to the increase or
decrease of fishes relate to a matter of fact within their know-
ledge." Does he know the meaning of " conflicting evidence,"
for which he gives a separate column in his tables ? If one
fisherman says fishes are increasing in a district and another says
they are decreasing, are they both to be considered as speaking
of a matter of fact within their knowledge ?

In the matter of the extent of the inquiry under the Sea
Fisheries Commission, I must keep my friend to the point.

My stated objection to Prof. Newton's address was that in it

he clearly spoke of a decline as a fact, and of the Sea Fisheries
Commissioners being unable to find any remedy for it

—
" There

was nothing to be done with our Sea Fisheries but to leave
things alone." No possible refuge under the expressions in

his Address will prevent this meaning being obvious.
I now come to this statement :

—"It is quite compatible with
an increased supply of fish that there may be an actual decrease
'\K\.^^ stock oi fishes." It may be so j but as, at all events, in

the important drift-net and line-fisheries, the capture of the fish

depends entirely on their chancing to come in the way of the nets

or baits, and there is no hunting them down as there is with
game on land, the probability of such a case does not appear to

be very gieat. Of course, Prof. Newton will admit that the
converse proposition is equally sound—that a decreased supply of
fish may be compatible with an increased stock in the sea.

There may be millions of herrings in the British seas without our
fishermen finding them out j in fact, there must be, for it is only
during a certain season in each year that the fishermen meet
with them, and, as they will themselves admit, '

' luck " has then
a great deal to do with it.

The " practical mischief likely to result " from such agitation
as his Address might stir up is this—the fishermen may fear some
new regulation for the size of mesh they use in particular fisheries,

and be afraid to order new nets of the old pattern when they
are urgently wanted, as was the case in 1863 ; for a mile
and a quarter of herring nets, or two^miles and a half of mackerel
nets, are very much more costly articles than the compa-
ratively small nets used for salmon-fishing in the rivers. The

salmon fishers, as it is, are sufficiently bothered with inquiries

and alterations of bye-laws.

Prof Newton can find}no new facts in my book on "Deep-
Sea Fishing," supporting my belief that our sea fisheries are
not falling off; but I may mention that I have shown from
official returns that since the Commissioners reported, there
has been a vast increase in the number of the most inirortant

class of fishing-boats, used respectively for the trawl, drift, and
line-fisheries ; and I believe most people wil consider that when,
for years in succession, more money is invested by the fishermen
generally in boats and gear—by the persons who Prof Newton
says know more about fishing matters than he does—and the
general supply to the markets does not fall off, but the contrary,

there is not much evidence of the stock of fishes in the sea
becoming exhausted. That the fisheries at particular places

have fluctuated is well known, and if we knew more about what
affects the movements of fish, this might perhaps be explained.

The reason why the fishermen were| so nmch in favour of the
Sea Birds' Preservation Act was simply because the congrega-
tion of sea birds over the shoah of fish often told the fishermen
when their fishing was likely to be successful. Prof. Newton,
I believe, was anxious to prevent certain species of sea-bird

having the protection of the Act, but, unless I am greatly mis-
taken, he was strongly in favour of the general principle of the
Bill. "What particular species of fish is devoured by any par-
ticular species of protected sea-bird does not affect my argument

;

but I may suggest that the protected gulls are surface-feeders,

and mackerel, herrings, pilchards, and sprats, besides plenty of
young fishes of other species, are commonly considered as sur-

face-swimmers. The collection of gulls over the shoals of fish

is spoken of by the fishermen on many parts of our coast as one
of the "appearances of fish."

The last point to be considered is Prof. Baird's Report on the
American Sea Fisheries. Prof. Newton says the decrease of
these fisheries on the Atlantic coast of America is therein treated
as a fact beyond denial. He is quite correct here ; but he adds
that " 'overfishing' is unquestionably assigned as the chief cause
of that decrease."

I have Prof. Baird's Report for 1872 and 1S73 now before
me. I must content myself with a few extracts from it.

Among other fishes he mentions. Prof. Baird gives a good
notice of the alewife or fresh-water herring, and speaks of
how valuable it has been in attracting the deep-sea fishes to

the shores ; he points out how the alewife has diminished, owing
to the dams in the rivers preventing the ale wives proceeding up
to their spawning grounds some v^ay from the sea, this fish

having much the same habits as the salmon and the shad. As a
consequence the myriads of young fish which used formerly to

come down to the sea are now not to be met with at the mouths
of the rivers. He goes on to say, at page 12 :

—" It would,
therefore, appear that while the river fisheries have been depre-
ciated or destroyed by means of dams or exhaustive fishing, the
codfish have disappeared in equal ratio. This is not, however,

for the same reason, as they are taken only by the line, at a rate
more than compensated by the natural fecuttdity of the fish."
(The italics are mine. ) At p. 60 Prof. Baird says, after speaking
of the value of the alewife as food for salmon, trout, and other
freshwater fishes :

" It is in another still more important connec-
tion that we should consider the alewife. It is well known that

within the last thirty or forty years the fisheries of cod, had-
dock, and hake along our coast have measurably diminished, and
in some places ceased entirely. . . . Various causes have been
assigned for this condition of things, and among others, the
alleged diminution of the sea-herring. After a carelul considera-

tion of the subject, however, I am strongly inclined to believe

that it is due to the diminution, and in many instances to the
extermination of the alewives " (or freshwater herring)
" We know that the alewife is particularly attractive as a bait,

especially for cod and mackerel. . . . The coincidence, at least,

in the erection of the dams and the enormous diminution in the
number of alewives, and the decadence of the in-shore cod-
fishery, is certainly very remarkable. It is probable, also, that

the mackerel fisheries have suffered in the same way, as these

fish find in the young menhaden and alewives an attractive

bait."

Unless Prof. Baird has in a later report expressed an entire

change of opinion, I think I am justified in believing that Prof.

Newton is as unable to comprehend the question of the American
sea-fisheries as he is that of our own.
My friend has told me in his usual good-humoured manner

that neither of us will ever convince the other, and I am cer«
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tainly indisposed to throw away any more time on this discus-

sion ; but I may remind those who are interested in it that the

question really lies between Prof. Newton and the Royal Com-
missioners. On the one hand, Prof. Newton, with no practical

acquaintance with the subject, knowing nothing of the witnesses

or of the circumstances under which they gave their evidence,

but taking the Index to the evidence as his sole guide, so com-
pletely satisfied himself that the 'Commissioners had arrived at an
erroneous conclusion in believing our sea-fisheries were flourish-

ing that he brought their delinquencies before the British Asso-
ciation. On the other hand, Prof. Huxley (who somehow has

obtained the character of thoroughly working out any subject he
takes up, so far as he has the means of doing so) and the other

Commissioners themselves visited the several fishery stations,

ascertained beforehand the nature of the disputes and complaints

among the fishermen, and examined and cross-exaruined the

various witnesses. They spent many days separately and to-

gether in considering the evidence on the several subjects of their

report, and unanimously agreed to this among other conclu-

sions :

—

"The total supply of fish obtained upon the coasts of the

United Kingdom has not diminished of late years, but has in-

creased ; and it admits of further augmentation to an extent the

limits of which are not indicated by any evidence we have been
able to obtain." E. W. H. Holdsworth
Athenreum Club, November 25

Examinations in Science

May I beg you will introduce to the notice of your readers a

grievance urgently in need of a remedy ? The grievance is con-

siderable ; the remedy simple ; and if scientific men ^will not

make it their concern, nobody else will.

A short time ago, when the competitive examination contro-

versy waxed warm, I ventured to enter somewhat fully into the

present haphazard system of awarding marks to candidates who
competed for posts in the public service. My object then was
twofold :

—

(a) to bring facts and figures to bear against the erro-

neous statements of a few theorists who unfortunately were able

to command a great deal of public attention
;

{b) to get fair play

for all examinees. My object now, however, is to warn those

who advocate the advancement of scientific instruction, that the

present faulty method of conducting public examinations (in

some quarters at least) tends far more to the depression than to

the encouragement of scientific study. Destitute myself of

scientific knowledge, and bound to no particular curriculum of

instruction, I am obviously not writing from the point of view
of a partisan ; and if I have joined in the lament of scientific

men that insufiicieat consideration is given in most schools to

the teaching of science, it is simply because there are good
grounds for the conviction that the higher education of this

country is too one-sided.

The point I wish to raise is not whether the grammar and
philosophy of science contribute to the training and stimulating

of the youthful mind in a greater or less proportion than the

grammar and ornaments of the Latin and Greek languages ;

nor whether so-called technical instruction is being properly

administered or injudiciously shelved ; but I am asking whether
scientific teaching, so however little it be, is adequately en-

couraged by scientific men in the persons of their public
examiners ?

Judging from the issues of certain examinations, the candi-

dates for which are drawn from the leading schools, I am satis-

i

fied that it is not.

By dint only of considerable pressure are candidates induced

j
nowadays to carry on their school course in science for an addi-
Itional year or two, so general is the conviction among them that

jthey are merely gambling for marks and that the object of much
Ihonest labour will not be attained. In fact, for the particular

Iptrposes they have in view, they run the double risk of wasting
Itheir time and t)urning their fingers.

j^It may, of course, be urged that the ends of science are not
thered by youths v\ ho aspire to touch only a modest limit in

Sw of qualifying for public employment ; but surely as much
be said of almost every other branch of study. And if this

really the opinion entertained by science examiners, it would
|he better at once to expunge all scientific subjects from the
KGrovernment programmes.

I
But candidates and teachers are concerned only with the rules

|md regulations that are actually current, and that wiser men have
lade ; and their grievance is that there is a greater element ofuncer-

tainty in the awards issued for science tJian for any other subject.

Instead of estimating the various science subjects as fractional

parts of a wide and comprehensive programme, and of dispensing

marks on a fixed and definite plan whereby a given quota of

proficiency shall he made to carry the same relative weight as a
given quota of proficiency in other branches, it would seem that

caminers, who, by the way, are constantly being changed,
regard their own branch as a distinct entity—set up their own
standard of excellence for the nonce—and distribute basket after

basket of ducks' eggs among all who fail to reach a very ad-

vanced qualifying minimum, forgetting perhaps that meanwhile
the classical candidate is receiving his modest or substantial re-

ward according to the character of his work. The position indeed
would be pretty much the same as if a classical examiner should
announce that no candidate would be entitled to a single mark who
did not write a faultless copy of Greek verses ! I am prepared to

show that this ideal standard has varied to the extent of 50 per
cent, in two successive years ; nay, more, that science candi-

dates have suffered a loss of 50 per cent, in their marks after

an additional year's reading under the best teaching that money
can purchase. A case occurred some months ago of a youth
who, having won the Huxley and Balfour prizes in Edinburgh,
entered his name for an open competitive examination in Lon-
don. He obtained 64 out of 1,000 marks in his two branches
of science, at a moment when from 500 to 600 marks out of a

total of 1,500 were being showered upon the classical men. At
this particular ordeal " Chemistry " chanced to receive decent

recognition, but as this youth's tastes happened to run in another

direction he was ignominiously defeated.

Any number of such cases may be enumerated, but perhaps
I have said enough to prove that a real grievance does exist.

The remedy is obvious : either to induce the authorities to

strike out the words " Natural Science" from their list of sub-

jects, or to arrange for the formation of a committee of science

examiners who will devise some plan for fixing, as nearly as

possible, a uniform standard, and for distributing marks on
equitable principles, after consultation with the classical, mathe-
matical, and other examiners. In default of this I do not hesitate

to say that examinees will continue to be trifled with at the m "(st

important crisis of their lives ; for at these public examinations it

is no longer a question whether they gain a scholarship or improve
their position at school—it is a question of their future career.

I have yet to state the main point. Setting aside the fact of

hardship and injustice, it may be asked how far the present

independent and very summary system of dealing with batches of

schoolboys can possibly cripple the cause of the technicists who
are anxious to press forward the teaching of science. My reply

is that science candidates, heartsick with disappointment, will

fall out of the ranks and will induce others not to enter them ;

the belief will rapidly gain ground in the schools that science is

" a mistake ;" and there is abundant reason for supposing that

many a schoolmaster will be only too willing to endorse this

opinion. I contend that our public examiners wield the thong
that lashes the schools into action, and that we are only just

beginning to get fair play for what are called "modern " subjects,

but that unless our science examiners apportion their marks in a

more just and consistent manner they will simply drive all science

candidates " bag and baggage " out of the field. In other words,

they will virtually be paying a premium to the schoolmasters for

neglecting to carry out the very objects they are clamouring for.

W. Baptiste Scoones
Garrick Chambers, Garrick Street,

December 12

The Rocks of Charnv^ood Forest

May I be allowed a short space in reply to Prof. Hull's cour-

teous reference to my letter on the Charnwood rocks, for I fear

that I have failed to make two points in that sufficiently clear ?

One was, that as the Borrowdale series of the Lake District and
the (Lower) Cambrian series of North Wales are equally azoic,

no correspondence in time with the latter could be inferred for

the azoic Charnwood rocks. The argument from absence of fossils

surely tells as much one way as the other ; indeed, having regard

to the similar petrological conditions of the Borrowdale and
Charnwood rocks, I think it is slightly in favour of their corre-

spondence. The other point was, that as Prof. Sedgwick's term
Cambrian included the Cambrian and Lower Silurian of the

survey, his authority could not be quoted in favour of the (Lower)
Cambrian age of the Charnwood rocks any more than of their

correspondence with the Borrowdale series, unless it could be
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shown (I am not aware that it can) that he had definitely corre-

lated them with (Lower) Cambrian beds. T. G. BoNNEY
St. John's College, Cambridge, December 11

Self-Fertilisation in Flowers

Dr. MiJLLER (Nature, vol. xiv. p. 571) and Prof. Asa Gray
(vol. XV. p. 24) reflect on your abstract of my verbal remarks
(vol. xiv. p. 475) on Browallia in a way not [particularly com-
plimentary to me. Prof. Gray admits having read the full

report, and yet fails to notice that " February 8," is there given

as the date of my remarks. Had he not overlooked this, he
would not have wondered that I did not see " Hymenoptera and
Lepidoptera of various sorts " visiting them. As reported in the

Proceedings of the Society, I exhibited fresh specimens in fruit

at the meeting of that date, which is about mid-winter with us,

when these insects are at rest. The plants were of course grown
under glass, and when I say " Browallia is not visited by insects,

yet seeds abundantly," I am referring naturally to the experience

I am describing. If one be justified in taking an unguarded ex-

pression, or even a whole sentence, without any regard to the

subject matter of its connection, we might have as many
"theories" in science as there are sects in religion, all founded
on isolated *' texts " in Scripture. It is remarkable that in a
paper in which Prof. Gray is commenting on hasty observations,

in another he should have overlooked a fact like this. I do not

say Browallia is never visited by insects, but I do say that they
do not visit them ujider such circumstances as I ivas describing.

Of ih.tfaci there is no doubt, of the interpretation there may
be many opinions ; and no one respects an opinion by Prof. Gray,

when he carefully considers it, more highly than I. Yet I

would respectfully submit, that even though an insect were as

careful to avoid the " brush " which almost closes the throat,

though it were able to be as careful in finding the chink as Dr.
Gray was in his manipulations with the hog's bristle, the obstruc-

tion of the mouth in the way it is cannot surely be claimed as

an arrangement in favour of cross-fertilisation.

Dr. Miiller seems to believe that I do not know that " many
flowers have recourse to self-fertilisation when not visited by
insects. " If he will examine the Proceedings of the Am. Associa-

tion for 1875, p. 247, he will find that I have given him the

credit of the observation, and the fact itself such consideration I

thought it in justice entitled to. The impression which Dr.
Midler's expression warrants, that he has not had the opportu-
nity of reading the numerous observations I have placed on
record during the last few years, in relation to this and kindred
topics, fully excuses him in my mind for his sharp comments.

Thomas Meeham
Germantown, Philadelphia, Nov. 21

On Supersaturated Solutions

In a paper communicated to the Royal Society last May I

described some experiments to show that the open air and the

air of ordinary rooms do not generally contain crystals of the

various salts which form supersaturated solutions. It has been
remarked to me that I did not give the strength of the solutions,

so that doubt might arise as to whether the results would hold

good for very strong solutions :—The following experiments set

that question at rest. I made a very strong solution of sodium
sulphate which threw down abundance of anhydrous salt on
boiling. When cold a good half inch of anhydrous salt re-

mained at the bottom of the test-tube. Took this into my
garden, which is near Bristol. Took up some of the solution in

a clean pipette and put drops on the leaves of peonies, which
were very dusty, on geraniums, on moss, on the stone coping of

Bath oolite, and on the painted woodwork of the railings and
garden door. Not a single drop crystallised. Made a drop set

quite solid by dropping in earth with the fingers. N.B.—I had
been at work with the salt for some time and crystals were pro-

bably adhering to my finger. Earth not touched inactive. The
drops sank into the moss slowly, remaining quite liquid. Those
on the stone were soon absorbed and dried up on the surface

;

fresh drops put on these remained liquid. Smeared a drop re-

peatedly with the finger which had been cleansed ; inactive, as

fresh drops remained liquid on it. Drop on flower-pot, inactive,

smeared with finger ; when dry inactive to fresh drops. These
and other drops on the flower-pot slowly formed a film of 7-atom
salt. Stirred the solution with a dry twig picked off" the ground,
inactive. The drops on the leaves all slowly evaporated, giving
the 7-atom salt. Finally, made some of the drops and the original

solution crystallise, to prove that they were really supersaturated.

These experiments were made both in sun and shade. Weather
dry. The test-tube was left open the whole time.

On another occasion I took a flask of sodium sulphate contain-

ing a large quantity of the 7-atom salt into the garden in the

evening. Put drops on a flower-pot ; one only crystallised. Put
a lump of dry earth into one drop, and added more solution

;

did not crystallise. Made a little mud pie by breaking this up
with the pipette, inactive

;
pipette repeatedly inactive in the

solution after touching this. Brought a crystal to the earth;

crystallised at once all through the mass.

Clifton College J. G. Grknfell

KARL ERNST VON BAER
SCIENCE has sustained a great loss by the death of

Dr. Karl Ernst von Baer, the eminent biologist ; he
died at Dorpat on November 29, in his eighty-fifth year.

Von Baer was born in Esthonia on February 29, 1792,
and while yet at the gymnasium became an earnest student

of botany. He studied medicine at Dorpat in 1810-14,

whence he proceeded to Vienna for the study of clinical

medicine, to Wiirzburg, where he gave special attention

to comparative anatomy, and to Berlin, where he studied

magnetism, electricity, crystallography, and geology. In
1 81 7 he went to Konigsberg as prosector to Prof.

Burdach, and two years later he became professor of

zoology at the same university. In 1826 he succeeded
Burdach in the chair of anatomy, accepted an invitation

in 1829 from the St. Petersburg Academy, but returned to

Konigsberg the following year. A few years ..later, in

1834 he was again invited to St. Petersburg, where he
became one of the most active members not only of the

Academy, but also of the Geographical and Economical
Societies. Von Baer's writings, marked by philosophic

depth, are, on account of their orderly and clear exposi-

tion, as attractive as they are generally intelligible. The
subject of the origin and development of organic bodies,

which had special attractions for him, he did much to

clear up. The foundation of his eminence he laid in

Konigsberg, where he published in 1827 his " Briefe iiber

die Enstehung des Eies," which was soon followed by the

important works " Entwickelungsgeschichte der Thiere,"

and " Geschichte der Entwickelung der Fische." These
works, which are yet of great value, have earned for their

author the title of Father of Comparative Embryology.
In the summer of 1837 von Baer made a journey of

exploration from Archangel to Novaya Zemlya, and his

report is still one of the most valuable sources of informa-

tion upon that island. In 1851 his attention was attracted

to the immense Russian fisheries and the irrational

methods used. During 1851-6 he investigated the fisheries

of Lake Peipus, the Gulf of Finland, and the Caspian
Sea, publishing the results of his investigations in a great

work in 1859. The name of Baer is connected with more
than one improvement in the fisheries, and some important
additions were made to the trade, thanks to his efforts.

His remarkable work, " Kaspische Studien," has had no
rival. It would be impossible to enumerate the various

subjects upon which he has thrown clear light in his

writings. The laws of excavation of river-beds, the navi-

gability of the Arctic seas, the steppes and forests of

Southern Russia, the Glacial period, the Siberian mam-
moths, the potato disease, were at various times treated

by him, and in each department von Baer opened out

new and extensive fields of inquiry. His acquire-

ments in zoology, comparative anatomy, embryology,
physiology, and anthropology are well known ; more-
over ethnography, the early history of mankind, archseo-

logy, and the science of language will count him
among their most eminent students. In his later years,

besides various anthropological papers, he published

an autobiography (which appeared soon after the

fiftieth anniversary— 1864— of his scientific career), hisi

" Reden," and " Kleine Aufsatze vermischten Inhalts "



Dec. 14, 1876] NATURE 139

(1864-75). The very valuable publication he undertook
along with M. Helmersen, " Beitrjige zur Kenntniss des
russichen Reich s," numbers twenty-six volumes, and con-
tinued to appear until within the last few years. Von Baer
continued to work up to the very last, and he has left

behind him a large quantity of manuscripts and un-
finished works.
Von Baer was undoubtedly one of the most accom-

plished investigators of the present century. . Haeckel
speaks of him thus :

—" If among living scientific inves-

tigators there is one who justly enjoys universal honour
and respect it is Katl Ernst Baer ; and if classical and in

the best sense natural philosophical writers will admire a
Coryphccus of to-day, an unsurpassed example of exact

observation and philosophic reflexion, let them go to the
* Entwickelungsgeschichte' of this head master of our
science." Helmersen speaks of the late biologist as follows

in the .5"/. Petersburger Zeitung

:

—" With Baer departs a
man such as is rarely met with in any century, a genial

man of science and research, endowed with a penetra-

ting critical intellect, with unusual faculty of observation,

with perseverance and energy in work. The earth and
its inhabitants were the great field of his research, and he
brought to his work not only a deep philosophic training,

but also an equipment of the profoundest knowledge in

several departments of natural science which few of the
great spirits of our time have possessed. This great,

comprehensive, but profound knowledge, which he to the

day of his death continued to increase and turn to use,

combined with the determination to trace things to their

ultimate grounds and by means of keen and unpreju-
diced, clearly arranged, and thoughtful observations to

discover the truths and the laws of nature, stamp all his

works with a monumental character which they will pre-

serve for all time. The widely-known name of Baer is

written in large lettters in the book of science and its

history."

We hear that a subscription will be opened among all

the scientific bodies of which von Baer was a member for

the founding of a scholarship in his name, or for any
other scientific purpose worthy of the name of the great

natural philosopher.

DA VID FORBES

AT the comparatively early age of forty-eight the busy
life of Mr. David Forbes has been brought to a

close. Like his distinguished brother Edward, he has
been unexpectedly cut off before much of the immense
mass of knowledge he had acquired has been put in a
form to be of use to others. He was always looking for-

ward to a time of less active occupation, when he might de-
vote his principal attention to putting on record the results

of his many years' investigations. What there may be in

the piles of manuscript he has left that will be available

for use, there has not yet been time to ascertain. For the

last five years the most important papers he wrote were
the half-yearly reports for the Iron and Steel Institute,

but among his earlier papers there will be recollected
" The Relation of Silurian and Metamorphic Rocks in

the South of Norway," and " The Geology of Bolivia and
South Peru." Alluding to his connection with the Iron
and Steel Institute, the organ of that society has just

written :
—

" In his capacity of Foreign Secretary he has,

almost from the foundation of the institute, rendered most
essential icrtnce, and has in no inconsiderable degree
contributed to that rapid prosperity which has character-

ised its operations. His exhaustive reports on the foreign

iron and steel industries which appeared in the Journal
were most valuable, as they embraced everything going
on in connection with the iron trade all over the world.

The wonderful linguistic accomplishments of Mr. Forbes
enabled him. to deal easily with the publications of all

countries where iron and steel is made. His name was
so well known abroad that the leading people connected
with the technological features of ironmaking most readily
furnished full details of what was going on in each
country ; and through his influence mainly the institute

speedily assumed a' recognised position abroad."
Mr. Forbes joined the Geological Society in 1853, and

since February, 1871, has been one of the secretaries.

He was also a Fellow of the Chemical Society. In June,
1856, he was elected a Fellow of the Royal Society. He had
travelled extensively in many parts of the world. All the
family of the Manx Forbeses have been great travellers.

Dr. Wilson, in his memoir of Edward Forbes, has men-
tioned many of his relatives who died out of Europe. Mr.
David Forbes, as a consulting engineer, had an extensive
practice, and was often summoned abroad. His death
occurred at his house on 'Tuesday, December 5, and on
Monday, the nth, his remains were laid in the Kensal
Green Cemetery, in the presence of the Presidents of the
Geological and Chemical Societies and many scientific

friends.

THE GLACIATION OF THE SHETLAND ISLES
TN the Geological Magazine for May and June, 1870,
-* my colleague. Dr. Croll, first pointed out that the
Scotch and Scandinavian ice-sheets probably united on
the floor of the North Sea, and thence moved northwards
towards the Atlantic. He was led to this conclusion by a
consideration of the peculiar direction of the striae in

Caithness, in Shetland, and the Faroe Isles, as well as
by the occurrence of marine shells in the boulder clay of
the northern parts of Caithness. He showed that the
enormous mer de s,lace which pressed out on all sides

from Scandinavia forced its way close to the Scotch coast-
line, and in virtue of its greater size produced a slight

deflection of the Scotch ice, causing it to over-ride por-

tions of the main land. He stated that in all likelihood

both the Shetland and the Faroe Isles were over-topped
by the Scandinavian ice in its onward march towards the
Atlantic.

During a recent traverse in Shetland I obtained evi-

dence which tends to strengthen this remarkable theory.

In the north island of Unst, the direction of the striee,

the boulders on the surface, and the stones in the till,

clearly indicate that this island was glaciated by a mass
of ice moving from east to west. The proofs of conti-

nental glaciation, which are comparatively clear in the
north, are obscured in a great measure in the main island

by the effects of a local ice-sheet. The nature of the

boulder clay, as well as the trend of the striee in various

localities, show that the movement of this local sheet
was influenced by the general features of the country.

In addition to these markings, however, others were
found which could not have been produced by ice shed-
ding off the land in the ordinary way. These cross the

island, regardless of its physical features, and are often

at right angles to the newer set. Lastly, the wide distri-

bution of morainic matter with groups of moraines indi-

cate the gradual disappearance of the local ice-sheet and
the presence of small glaciers, where the ground pre-

sented favourable conditions for their development.
The islands are dotted over with small lochs ; the most

of these lie in peat or drift, while others occupy true rock
basins. The singular absence of marine terraces ought
not to escape notice, as bearing on the recent geological

history of these islands, since the voes or sea-lochs are

admirably adapted for their preservation.

These observations will be described in detail in a
forthcoming paper before the Geological Society.

John Horne
Geological Survey of Scotland, Nairn, N.B,,

November 29
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PRIMAEVAL SWITZERLAND-

THE veteran Swiss professor, Dr. Oswald Hear, is

not more distinguished for his ability and inde-

fatig:able industry in original research than he is for his

brilliant powers of popular exposition. His admirable
work, " The Primaeval World of Switzerland," of which
both German and French editions have already appeared,

has been so favourably received, alike by the scientific

and the general public, that we are happy to be able to

announce the publication of it in the form of an English
translation, adorned with the whole of those
numerous and excellent illustrations which con-

tributed so greatly to the value of the book as
it was originally issued. A work like the pre-

sent, in which accuracy of scientific detail is in

no degree sacrificed to its main design—that,

namely, of producing a succession of lively

descriptions leading up to clearly-enunciated
generalisations— must be largely dependent not
only on the literary skill of its translator, but on
his competence for dealing in an intelligent

manner with the various branches of natural
history treated of ; and when we state that the
interpreter of Prof. Heer's views to English
students is so erudite a naturalist as Mr. W. S.

Dallas, the Assistant Secretary of the Geological
Society, we have said enough to predispose our
readers in favour of the present translation.

Nor does a careful perusal of the work serve to

disappoint the high expectations we have been
naturally led to entertain with regard to it, for

both editor and translator have evidently per-

formed their respective tasks in a most skilful

and conscientious manner. Neither in respect
of accuracy or of elegance do we notice any
very serious failures ; under the former cate-

gory, indeed, we only feel called upon to draw
attention to a little confusion which exists in

some parts of the work with respect to the
English and German measures ; and, under the
latter, to what appears to us to be the rather
awkward adoption of the third person, which,
however suitable for abstracts or reviews of the
writings of an author, seems somewhat out of
place when employed in a full translation of one
of his works.
To that numerous section of our countrymen

who regard " the playground of Europe " as a
place only for fashionable lounging or purpose-
less climbing, Prof. Heer's work may well be
commended as opening up new, and to many
perhaps, unsuspected sources of enjoyment
during their holiday tours. Those who will take
the trouble to master the contents of these two
pleasantly written volumes—a task demanding
no great preparation of preliminary studies

—

will be in a position to appreciate and follow
with ever increasing interest the discussion of
those numerous important geological problems,
to the solution of which no country in the world
affords more important materials than Switzer-
land. Aided by the carefully arranged col-

lections of rocks and fossils which exist in the
museums of all the larger Swiss towns, the
tourist would find the means of enabling himself to vividly
realise and almost live among the wonders of long past
geological periods ; and by personal contact with the
actual evidences of geological change, his^scientific know-
ledge and convictions would acquire a reality and solidity,
which no amount of work in the library could ever com-

'

''
J^<: Primaeval World of Switzerland." With 560 Illustrations. By

^"i'v ^"' °f 'he University of Zurich. Edited by James Heywood, M.A.,
t.K.b., President of the Statistical Society. Two vols. 8vo. (London:
LiOrgmans, Green, and Co., 1876.)

municate to them. Those who will adopt this plan will

soon find aroused within their minds an interest and en-

thusiasm, which will prevent them from ever finding their

holiday tour dull ; and will be amply rewarded thereby

for the necessary preliminary labour. Phlegmatic, indeed,

must be the individual who does not find his pulses

stirred as he follows in the work before us the life-like

delineation by word-painting of the characteristics of

ancient worlds, or who does not find the desire awakened
in his mind to witness for himself some of the phenomena
here described : for even the most indifferent reader can-

Rods of fir-wood exhibiting marks of cutting and binding, rom the lignites of Wetzikon.

not fail to catch a portion of the enthusiasm which every-
where glows in Prof. Heer's eloquent pages. But such
feelings are only a very feeble echo indeed of the pleasures
experienced by the student who has the courage to enter
himself within the veil, and to look upon nature and her
mysteries face to face.

We should, however, be doing Prof. Heer an injustice

if we referred to his book as being only a popular guide
to the geology of Switzerland. To the man of science



Dec. 1 4-. 1876] NATURE 141

the work will be no less valuable than to the tourist and
general reader, for in it he will find an authoritative

resuini of the results of multifarious studies by one of the

most eminent of living palaeophytoljgists ; results which
otherwise he would be compelled to search for in numerous
scattered papers and bulky monographs. Just such a

sketch of the general geology of Switzerland as is con-

tained in the work before us, is indeed especially wel-

come at the present time, from the fact that Studer's

admirable " Geologic der Schweiz," is so far behind date.

The main features of the Carboniferous, Saliferoas, Lias,

Jurassic, and Cretaceous formations as displayed in Swit-

zerland, are all very clearly described in Prof. Heer's book

;

but it is of course in respect to the Miocene—to the eluci-

dation of the characters of the fauna and flora of which
his own admirable researches have been more especially

devoted—that our author's detailed observations and infer-

ences are possessed of the greatest value and interest.

Prof. Heer's general conclusions on such subjects as the

physical evolution of our globe, the changes of climate

during former geological periods, and the doctrine of

descent and Darwinism, are also worthy of the most
serious attention.

We shall not here stop to discuss how far the identifi-

cation of species of plants, by their leaves alone, is safe or

defensible on the part of the palajophytologist. Some
botanists, especially in this country, have adopted very
extreme views with regard to the work of Heer and others

;

Fig. 5.—Ideal Section of the valley of Utznach (the vertical »cale is to the horizontal as 8 ; i). g, Gubel ; u, Utzaach ; b, Liwer Buchbe'g.

demanding that fossil plants, like recent ones, should only
be named after an opportunity has been found for studying
their organs of fructification. But the geologist may with
justice object to such a limitation, that it would practically

be almost as fatal to the pursuit of his inquiries, as a
demand from malacologists that no conclusions should be
based on the shelly coverings of molluscs, or from com-
parative anatomists, that we should reject all identifica-

tions based on portions of the skeleton of the vertebrates.

It is surely better to make the best of the imperfect ma-
terials which we possess —guarding ourselves meanwhile
at every point with cautious reservations—rather than to

reject it altogether because of its lack of completeness.

Opinions, too, may differ as to the propriety and value
of those rather fanciful delineations of scenery in the
ancient geological periods, which are so frequently intro-

duced in French scientific treatises. But in the case of
" The Primccval World of Switzerland " all such criticism

is disarmed by the fact that, while a means of arresting
the interest of the general reader has been supplied by
these rather questionable " landscapes," the real wants of
the student have by no means been lost sight of, but are
very liberally provided for in numerous other plates and
woodcuts of truly scientific character and accuracy.
No time, perhaps, could possibly be chosen as more

opportune for the appearance of this work than the pre-

FiG. 6. —Section of the paper-coal or lignite deposit and pebble-beds, at Durnten.

sent, for attention has recently been very generally drawn
to the discovery of certain articles of human workman-
ship in Switzerland which seem to throw far back the
date of the appearance of man upon the globe, and
to make him contemporaneous with a portion at least

of the Glacial period of that country. The editor
of this work has, we think, acted most judiciously in
appending to Dr. Heer's book, which contains ample
details concerning the characters and relations of the
beds which have yielded these interesting relics, a trans-
lation of Prof. Riitimeyer's memoir in the Archiv jiir

Anthropologie for 1875, which describes the objects
themselves, and we cannot more appropriately close this

article than by a brief reference to the facts of the case,

as detailed in the work before us, illustrating them by
several woodcuts borrowed from the same source.

That the relics in question are of artificial origin, there

can be scarcely the smallest room for doubt. They consist

of a number of rods lying side by side in a block of

lignite from Wetzikon, in the Canton of Zurich ; these

rods are of fir- wood, they are converted into true lignite

perfectly similar to the surrounding matrix, and are fla:-

tened and crushed like the remains of plants, constituting

the mass. Careful examination of them shows that the
point of one of these rods has been artificially cut (Fig.

I, «" and Fig. 3), and that it has been bound round with
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some flexible material CFig i, b, b'). A second rod ex-

hibits its longitudinally fibrous woody body bound round
transversely with a difterent bark (Fig. 2, b). Prof.

Schwendauer, who has made a microscopical examina-

tion of these interesting rods, confirms the fact cf their

having been subjected to artificial treatment. He sup-

plies in Fig. 4 an enlarged view, showing how the arti-

ficially-produced section cuts across the structure of the

wood. We can hardly doubt that we have here portions

of a piece of the rude basket-work, the construction of

which is among the earliest practised of the arts of

savage peoples.

With regard to the mode of occurrence of the Wetzikon
lignite deposit, in which these singular remains were
found, two woodcuts, which we transfer from Dr. Heer's
book, will suffice to make the matter perfi ctly clear. The
first is an ideal section across the Valley of Utznach,
which shows the lignites in question {h) resting on up-
turned Miocene strata {a) and covered by beds of pebbles

(f) and erratic blocks id). From this section it appears
that a vast amount of denudation has taken place since

the formation of the beds of lignite and their being
covered up by deposits showing signs of glacial origin,

for the outcrop of the lignites occurs at a height of 100

yards above the bottom of the valley. The second section

shows the nature of the stratified materials, sand, loam,
and pebble- beds {c, d, f, g) with which the lignites {b, e)

are interstratified and covered—anumter of erratic blocks

(//), evidently derived from the Alps, surmounting the
whole mass.
That these lignites of Wetzikon with their relics ofhuman

workmanship are of great antiquity there is the plainest

proof; that they are, however, of more recent date than
the principal mass of the glacially-derived materials
occurring in the great Swiss valley is rendered clear by
their undoubted superposition to these deposits, which is

seen at a number of different points ; but that moraine
matter and erratic blocks have been deposited above
them, either by glaciers or icebergs, there seems to be no
room for doubting. We would venture to suggest, in

conclusion, however, that the greatest possible caution
ought to be exercised in attempting to correlate these
Alpine deposits with the glacial beds of our own country.

J. W. J.

THE BRAIN OF THE GORILLA
'T^HE anatcmy of the brain of the gorilla has been
- hitherto absolutely unknown. From the valuable
photographs published by Dr. Bolau in his recent memoir
on the anatomy of the gorilla, which was referred to in
last week's issue of this journal (p. 127), I am enabled
to give a brief account of its external anatomy, to re-
produce the illustrations of its form, and to compare it

with the brain of man and the o her anthropomorpha.
There are three views of the brain, the upper, the outer,
and the inner surfaces, figures of which are here given,
and a careful description of the sulci, by Dr. Ad. Pansch,
is appended.
When seen from above the brain presents a broad ovoid

figure, the greatest transversediameter opposite the supra-
marginal convolutions, and very nearly two-thirds of its

length from the anterior extremity ; the frontal lobes are
broad, and show a remarkable approximation to the square
form of the human brain. In the lateral view it has
moderate depth, the arching of the upper surface is but
slight, and the highest point would seem to be about mid-
way between the centre of its length and the broadest
part. The dimensions are given, length = 100 mm.,
breadth = 87 mm., and the depth = 70 mm. ; but the
last certainly includes the cerebellum, for which an allow-
ance of one-fifth may very properly be made, which will
reduce the depth to 56. in the orang the three propor-

tions are respectively 100, 78, and 50 ; in the chimpanzee
100, 84, and 66 ; in the bushwoman 100, ']']^ and 62. The
breadth of the gorilla's brain here is notable, but in con-

nection with this it may be pointed out that the bush-
woman has as great a relative breadth of brain as the

European, in whom the numbers are 100, ']'], and 69, and

Fig.7.

Upper view of tTie brain of the Gorilla. i. Sulcus, prse-central ; li. Fis-

sure of Rolando ; ni. Intra-parietal sulcus ; s.o. External perpendicular

fissure.

that the great and more valuable contrast is to be found
in the depth ; in the case of the orang (from Dr. Rolleston's

paper) it would seem that it must be too low, probably
from the flattening that follows removal of the brain from
its natural cavity.

Hence conclusions drawn from the shape of the brain

Fi^.Z.

f.S.r.a.

Outer surface ot the brain of the Goiilla- i- n. ni- s.o. as before; iv.

Parallel fissure ; f.s. Sylvian fissure, posterior branch ; f.s.r.a. Ant.

branch of the same.

itself are from this very circumstance liable to error, and
for this purpose casts of the interior of the cranium are

the only rehable guides. Referring to those in the Hun-
terian Museum, that of the gorilla as compared with man
is seen to be characterised by want of height, flatness of

the vertex, and narrowed frontal obes ; compared with
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the orang, in the latter the frontal lobes are more com-
pressed, giving a pointed form to the frontal extremity,

and the occipital lobes are larger and more rounded, so

that the figure is pear-shaped rather than ovoid ; but the
vault is decidedly more lofty and better arched ; also the

orbital concavity is less marked in the orang, so that any
dtticiency in the lateral development of the frontal lobes

might very well be compensated by their downward ex-

tension. The chimpanzee and gorilla, however, exhibit a
very great resemblance in shape and proportions, though
the former has somewhat more compressed frontal lobes,

a grea'er development of the occipital region, and appa-

rently greater width, so that the cast looks more globular

than that of the gorilla.

The corpus callosutn is of good length, but rather thin

;

its proportion, taking the length of the brain as 100, is

41, and its average thickness appears about one-twelfth

of that ; in the chimpanzee the length is 39 and the

thickness one-eleventh ; in the orang, 44. ; and in man,
40 ; thickness, one-thirteenth.

The convolutions are strongly marked ; in a general

view they are slightly more subdivided than in the chim-
panzee, but in complexity and asymmetry the orang ex-

ceeds the gorilla to about the same extent.

Outer Surface of tJie Hemisphere.— The posterior

branch of the Sylvian fissure extends upwards and ends
in the usual bifurcation, nearly at the junction of the
middle and posterior thirds of the hemisphere, and a'most
half of the height fron the lower margin

;
judged by this,

the fissure is more oblique than in man, less so than in

either orang or chimpanzee. The short anterior limb is

very faintly marked in front of the insula, but its ending
is distinct, bifurcated, on the outer side of the frontal lobe.

The insula has its fore part uncovered in the bottom of

the fissure. The external parieto-occipital fissure travels

over the outer surface to within a very short distance of

the lower margin of the hemisphere ; its hinder margin,
prolonged forwards, gives rise to a convex operculum in

about its lower two-thirds, very much resembling that of
the chimpanzee, although somewhat more sinuous. The
fissure ot Rolando is very oblique, the lower end is re-

markably forward, being actually in front of the tip of the
temporo-sphenoidal lobe (probably part of this is due to

the position of the brain), and the upper end reaches the

longitudinal fissure behind the centre of the hemisphere
;

the angle formed by the two fissures is very little more
than a right-angle, 95°.

The length of the hemisphere being 100, the distances

in a horizontal line from the anterior extremity to the

upper end of the fissure of Rolando, i.e., the extreme
length of frontal lobe, being a, thence to the parieto-

occipital fissure, length of parietal lobe, b, and from that

to the hinder extremity, occipital lobe, c, we get

—
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the three gjri are marked off, the upper being broad and
the lower narrow.

The tempore- sphenoidal lobe presents nothing remark-

able ; the parallel fissure is continuous and simple, run-

ning up behind into the angular convolution, where it is

cleft, one branch extending downwards parallel to the

lower part of the external parieto-occipital fissure, and
cutting off the middle temporo-sphenoidal gyrus from the

descending ramus of the angular and the second annec-
tent convolutions. The upper convolution is simple, the

middle is broader and more folded, the inferior is sepa-

rated by a well-marked sulcus from the middle.

The first external annectent gyrus is seen issuing from
under cover of the operculum, and passing forwards and
inwards to the parietal lobule ; this is an approach to the

orang, in which the gyrus is norrrally superficial, and an
advance on the chimpanzee, in which it occurs only at

times. The second does not appear at all ; the third is

to be recognised nearer the lower margin of the hemi-
sphere and below the lower end of the external parieto-

occipital fissure, but the extension of tho parallel fissure

separates it superficially from the middle temporo-sphe-
noidal convolution ; below this the small fourth appears,

uniting the lower occipital and third temporo-sphenoidal
convolutions.

Inner Surface of the Hemisphere.—The calloso-mar-

ginal fissure pursues its usual course and turns upwards
opposite the hinder end of the corpus callosum, sending
a branch backwards between the convolution and the

quadrate lobule ; it is interrupted opposite the anterior

extremity of the corpus callosum by a small gyrus, a very
frequent condition in human brains ; from it a few small
indentations pass, up into the marginal convolution. The
cdllosal convolution is simple : at the fore part there is a
hint of the longitudinal division which obtains here some-
times in man, and it is more broken up when it passes

under and is joined by the quadrilateral lobule. The
marginal convolution is larger and more divided, but both
of these are simpler than in the orang. The quadrate lobule

is divided into about four small gyri, and is much larger

than in the orang, where the calloso-marginal fissure

opens into the surface very near the parieto-occipital, and
the lobule is almost obliterated. The internal parieto-

occipital fissure does not join the calcarine below, so
that a distinct inferior internal annectent convolution

is present, and at the upper end the upper internal

annectent convolution can be seen coming out of the

fissure and joining the upper posterior angle of the

quadrate lobule. The calcarine fissure is usual, so also is

the fissure of the hippocampus. The occipital lobule is

divided into three gyri transversely by two furrows run-

ning the upper from the parieto-occipital, and the lower
from the calcarine fissures nearly across ; this is in marked
contrast with the arrangement of the human brain where
the gyri run from apex to base, being subject, how-
ever, to great variety. The gyri on the under surface

of the occipital and temporo-sphenoidal lobes cannot
be seen.

The resemblance between this brain and the chimpan-
zee's is striking both in its shape and the arrangement of

the convolutions, so much so that Gratiolet's description

of the latter would serve also for many parts of the

gorilla's brain. The chief points of difference between
the two are mainly in favour of the gorilla, ^.^.,the greater

length and breadth of the frontal lobe, a greater develop-

ment of the middle and lower frontal and of the parietal

convolutions, especially of the supra-marginal lobule and
the appearance of the first external annectent gyrus. On
the other hand the chimpanzee appears to have some
advantage in the important point of greater vertical height.

On the whole, the comparison seems to indicate a deve-
lopment of the chimpanzee type of brain and to give it a
higher rank than that.

In one particular character it approaches the orang, the

partial appearance of the annectent convolution, but the
differences in shape, the more perfect operculum, the
lesser complication of tne frontal and occipital convo-
lutions and the greater symmetry far outweigh the resem-
blances and denote its proper position as with the chim-
panzee, although somewhat nearer the orang than that.

Gratiolet placed the gorilla with the baboons by reason
of its elliptical form and the supposed want of develop-
ment of the frontal and great excess of the occipital lobes

;

but we see now that of all the anthropomorpha the gorilla

is charactcirised by the most extensive frontal lobe and
sm illest occipital ; in addition to which the richness of

the convolutions and the breadth of the frontal region

also separate it farther from the baboons than the chim-
panzfe.

It is certainly open to great doubt whether this diminu-
tion of the occipital lobe is at all an ascensive step in the

cerebral conformation, in fact, the comparison of the

respective proportions in the bushwoman and the Euro-
pean points distincily in the opposite direction ; and it is

to be noticed that the great relative length of the frontal

lobe is entirely due to this dwarfing of the occipital, for

the proportion of the frontal to the parietal is no greater

in the gorilla than in the others ; and the highest type is

to be sought rather in the co-ordinate development of all

the lobes and not in the predominance of any one ; so

that regarded by this standard the gorilla's brain shows
one marked feature of inferiority.

It should be remarked that Dr. Pansch, whose judg-

ment mubt carry great weight, is disposed to regard the

diver^jences from the chimpanzee as sufficient to establish

a distinct type of brain in the gorilla.

In the comparisons above instituted, the brain of the

bushwoman so carefully and elaborately described by
Mr. Marshall in the Philosophical Transactions for 1864,

that of the chimpanzee described with photographs by the

same author in the Natural History Review for i86i, and
that of the orang in the same journal by Prof. Roileston

have been taken as standards, supplemented by reference

to the specimens in the Hunterian Museum.

G. D. Thane

MUSEUM SPECIMENS FOR TEACHING
PURPOSES 1

I
T is now generally admitted that a thorough and practically

-' useful knowledge of the form and other properties of natuial

bodies can only be acquired by an examuiaiion of such bouus

themselves. The difference between knoAijg a thing by de-

scription only and knowing it from personal acquain.a^ce n^ei

scarcely be insisted on.

All teaching, therefore, of the physical properties, especially

the form, texture, colour, and relation to one another ol the

component parts of any natural object, whether organised or

inorganic, should be illustrated by reference to the object itself.

The more completely the student is enabled to examine ii, the

more thorough will his knowledge of it be.

In the Department of Biology, which is that to which my
remarks must now be limited, v«.ry much valuabk and practical

teaching can certainly be given without the possession of a

museum or a single permanent preparation. The commoner and

easily accessible animals and plants furuish ma.erials for study

and demonstration, which, when done with, can be thrown away

and replaced as occasion requires. But it is often desirable to

preserve specimens for a considerable time or permanendy,

either on account of their intrinsic rarity, causing difficulties ui

procuring them when needed, or on account of the labour and

skill which may have been expended upon their proper display,

and which it is not desirable to have wasted.

Hence the necessity for museums as most important adjuncts

in connection wiih all establishments for teaching biology.

« Lecture at the Loan Collection of Scientific Apparatus, South Ken-

sington. July 26, 1876, by Prof. W. H. Flower, F.R.S., Conservator of tl»c

Museum of the Ruyal College of Surgeons of England.
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' It has been suggested to me on this occasion to give a few
hints as to the class of objects best adapted for display in such
museums, and the best method of preserving them, especially

illustrated by the specimens contributed to the Loan Collection,

and having been a collector of specimens and a curator of some
kind of museum all my life, at all events since I was nine years

old, I do not speak without some experience. As the time at

my disposal will be limited, I shall say nothing of the prepara-

tion and preservation of specimens intended for microscopical

investigation and demonstration, as that is a special branch of

the subject, on which there are numerous excellent treatises, and
which is considered in other lectuies of the present course. I

shall therefore confine myself to objects visible to the unassisted

eye, and mainly to those derived from the animal kingdom, as

having come most fully within the scope of my own experience.

Whether it has arisen from a mistaken impression that museum
specimens are scarcely legitimate objects for this exhibition, or

whether from the too general neglect on the part of those in

charge of collections, of expenditure of labour, ingenuity, skill,

and taste, in effecting improvements in arranging, displaying, and
preserving the objects under their care, this department of the

Exhibition is, on the whole, not very satisfactorily represented,

and, compared with some others, puts in rather an insignificant

appearance. And yet properly preserved and displayed speci-

mens are essentially "scientific apparatus;" the preparing of

such specimens is a most valuable aid to the cultivation of

biology, and it is to be regretted that such an opportunity as

that now presented of comparing the merits of different pro-

cesses and of different materials used in the art, has not been
more fully taken advantage of.

j In considering the subject of museum specimens, it will be
onvenient to treat, first, of the methods of preservation in a

iry state, afterwards of the methods of preserving animals or

Darts of animals in some kind of fluid, and lastly, to speak of

he reproduction, by means of casts and models, ofsuch objects as

annot be conveniently preserved in other ways.

The first method is applicable only to certain parts or tissues

)f the animal body ; either those like the bones of vertebrates,

hells of molluscs, chitinous integuments of articulata, &c.,

vhich are in their natural condition so hard and dry, that they
mdergo no material change when completely deprived of all

he water contained in their substance, or those like skins,

loUow viscera, &c., which may be kept in shape until they are

Iry by filling them with some stuffing material, or distending

hem with air. Attempts have frequently been made to preserve

oft and fleshy tissues, as the muscles, in a dry state, but by all the

rocesses hitherto adopted they eventually lose so much of their

orm and substance as to be of little value as representations of

ctual and natural objects. Such parts of the body, and the

/hole of the soft-bodied invertebrates, can only be successfully

reserved in a fluid medium.
The best known and most generally practised method of pre-

srvation in a dry state is that intended to give an exact idea of

le whole animal when living, by means of its skin, and the

arious tegumentary appendages, as fur, feathers, scales, horns,

c, attached to it, removed from the body, and then mounted
y means of internal supports and paddings, or "stuffed," as it

familiarly called. The art of preserving animals in this man-
er is called " taxidermy." Although an art of really great

oportance for the study of natural history, and one essential,

I fact, to its proper diff'usion among the masses, it is almost
irepresented in the present collection, the only exceptions being

nong the "Apparatus for Instruction in Physical Science, con-

buted by the Committee of the Pedagogical Museum of

ussia." The examples sent by this committee, though ex-

|emely interesting as illustrations of an admirable system of

actical school leaching, and quite equal to the average level

en in most public museums, are of no especial merit as works
art, or as showing improvement over the ordinary methods.

fciat this level should be so low is extremely to be regretted
;

it as long as curators of museums are contented to fill their

ses with wretched and repulsive caricatures of mammals
d birds, out of all natural proportion, shrunken here and
aated there, and in impossible attitudes, it will be difficult to

t it raised. There may be seen occasionally, especially in con-

lental museums and in private collections, where amateurs of

dstic taste and good knowledge of natural history have devoted

mselves to the subject, examples enough to show that an
imal can be converted after death, by a proper application of

ddermy, into z. real life-like representation of the original,

perfect in form, proportions, and attitude, and almost, if not
quite as valuable for conveying information on these points as

the living creature itself.

The injurious effect of a low standard of perfection in one
branch of art upon another is curiously seen in the drawings
of birds often introduced into pictures by some of our most
accomplished artists. I could point out in the present Royal
Academy exhibition several examples of birds introduced into

landscapes, and therefore evidently intended to be representations

of living and moving creatures, carefully copied from miserable
specimens of "stuffing" of the lowest order. The fact is that

taxidermy is an art, resembling that of the painter, or rather the

sculptor ; it requires natural genius as well as great cultivation.

One of the obstacles to its improvement seems to be that few
people have knowledge enough of the subject to judge of the exe-

cution of the taxidermist as they do of the painter or sculptor.

And yet to curators of natural history museums this know-
ledge should be indispensable. But then they must give up
the conventional low standard of payment for "bird stuffing"

which now prevails. The artist should be able to devote far

more time to the manipulation of each subject than at present,

and, moreover, be able to compensate himself for the time he
must spend in the study of the anatomy of the dead, and of

the form, attitudes, and manners of the living. I have often

thought that if a Landseer or a Wolf could have devoted himself

to taxidermy, what glorious specimens we should have, and how
different then would be the effect of a visit to the " bird gallery

"

of one of our great museums to that which it now produces.

How much of nature would then be learned while admiring the

art ! And why should this not be ? Simply because no one, at

least no one in charge of a public museum, thinks of paying for

a stuffed bird more than some ridiculously inadequate sum.
It may be said that our natural history museums have not funds

for such a purpose. If so it is of course a subject to be regretted,

and ought to be remedied ; but it is not exactly the case. A few
really good specimens are far better than an infinity of bad ones.

Let the same amount of money, judiciously laid out on skill

and labour, now expended on a hundred specimens be con-

centrated on ten, and a far more valuable and instructive

museum will be produced. The remaining specimens for com-
pleting the series for advanced students of the subject, should be
kept as skins in drawers, in which state they are in every respect

preferable to badly-stuffed specimens. They can be handled or

examined without damage, and they do not mislead or disgust.

Next to the skin, the part of vertebrate animals most com-
monly preserved is the skeleton, the bones being, in fact, the

most imperishable and easily preserved of all the tissues. The
facilities, therefore for the study of osteology are very great,

and it has especial importance in comparison with that of any
other system, inasmuch as large numbers of animals, all in fact

of those not at present existing on the earth, can be known to us

by little else than the form of their bones.

These remarks, however, only apply to the skeleton in its

ossified sX.iX^, when the bone-tissue is so strongly impregnated with
salts of lime, as to resemble, in its properties, rather a mineral

than an animal substance. Many of the most important problems
of anatomy relating to the skeleton, either the adult skeleton of

the lower vertebrates, or the developing skeleton of higher forms,

can only be worked out on fresh specimens or wet preparations.

The ossified bones, which alone constitute what is popularly called

the skeleton, can be studied best from dried specimens.

An osteological collection for teaching purposes should contain

a certain number of mounted skeletons of the most characteristic

types of vertebrate animals; i.e., skeletons with all the bones
joined together in their natural relations, and placed in such an
attitude as the animal ordinarily assumes when alive.

In this way the student acquires a general idea of the con-

struction of the framework of the body, the proportions and rela-

tive positions of the various parts. But in such skeletons much
that is important to know is inacessihle to examination. One
bone more or less overlies and hides another, and the articular

ends, or those parts that come in contact with each other at the

joints, are entirely concealed. Although general comparisons of

form and proportion can be made with other skeletons, de-

tailed comparisons of bone with bone are impossible. This
applies more especially to skeletons articulated upon the plan
almost universally adopted until the last few years, in which
all the parts are immovably fixed to each other. It is to a
large extent obviated by the method I shall refer to presently,

but still, for the complete study of osteology, it is very desirable
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indeed essential, to have at hand separate parts of skeletons, or

individual bones, which may be kept in boxes, drawers, cases, or

in any way found to be most convenient. Entire skeletons wirh

the bones separated occupy very little space in boxes, and the

most characteristic parts may be selected and mounted in the

way I shall presently indicate.

Everyone in charge of a biological museum, however small,

should be familiar with the mode of preparing skeletons. I can

only indicate the outlines of the process, for in this, as in every

other part of the work of making anatomical preparations, a few
practical lessons from a person already an adept, and a little

exiDerience and observation will do more than any description.

When the principles are known, the details can be carried

out with such modifications and improvements for each indi-

vidual case, as the skill and ingenuity ot the operator can suggest.

With regard to museum specimens generally, the question is fre-

quently asked how such or such a preparation is made, and an
answer is expected in a few words, which will enable the questioner

to do the same himself. This is much as if a novice who had
never handled a brush were to ask an artist how he had painted

his picture and expect that a few simple directions would put him
on a level with the master. Preparation-making is an art which
can only be acquired by labour and perseverance, superadded to

some natural qualifications not possessed in an equal degree

by all.

To return to the bones, as in many respects the simplest kind
of preparations. There is a popular notion that skeletons are made
by putting animals into ant-hills. So I have been told over and
over again ever since I was a child. I must, however, say that I

havenever actually seen, or evenheardof a skeleton really made in

this way, though ants, doubtless, especially in hot countries, v.'ill

make short work of the flesh of an animal's body, leaving at

least all the larger bones untouched. But we must adopt some
safer and more universally applicable method of proceeding.

Another common idea is that some "chemical" substance is

necessary to steep them in for dissolving the soft parts, and I am
often asked " What acid do you use for this purpose ? " when a

little reflection would have shown that the bones would be the

first parts to disappear under the influence of such a menstruum.
No—water—pure water, is the only thing required in preparing

bones and skeletons in the great majority of cases, and in the

proper use of the water the art of "macerating," as it is called,

chiefly consists.

This process is nothing more or less than placing bones inwater
and leaving them undisturbed until putrefaction of all the flesh

and blood remaining on and around them and within the hollows
and small cavities of their interior, takes place, and these soft

parts entirely lose their form and structure and become converted

into liquids and gases mingled with the water or escaped from
its surface ; so that when the bones are removed and well

washed, nothing remains but the comparatively indestructible

true osseous tissue, which, when dried, is hard, clean, and with-

out smell.

Maceration consists, then, essentially in the destruction of the

soft tissues by putrefaction, and certain circumstances are essential

or favourable to the success of the process. In the first place,

the water should not be too abundant in proportion to the

amount of animal matter to be destroyed. Then it should never
be changed or disturbed until tlie process is completed. The
surface should be exposed to the air, and the loss from evapora-

tion supplied from time to time. The temperature should be
uniform and elevated. Cold checks the process ; freezing

arrests it altogether. If the heat is too great tie bones are often

greasy and discoloured, as when they are prepared by boiling.

It is to the fact that the process varies in rapidity according to so

many circumstances that the chief practical difficulty, which is to

know when it is completed, is due. If the bones are taken out

too soon, unless they are returned immediately to jjthe same
water, a check takes place in their preparation. To estimate

the necessary time is a matter acquired only by practice and
knowledge of the surrounding circumstances. Much will de-

pend upon the size of the bones, small bones macerating much
more rapidly than large ones ; also upon their condition, if

fresh, they macerate far more quickly than if they have been
previously dried (as is the case with skeletons sent from abroad
in a rough state), or if they have been kept in spirit or any other
preservative solution.

When ttie bones are to be removed, the water must be care-
fully poured off through a hair seive, and all the solid matter
which remains at the bottom of the jar.must be carefully searched
from any of the smaller bones which might otherwise be |lost.

They are then i-emoved to clean water, frequently changed for

several days, well washed with a brush if necessary, and dried,

if possible, in the sun.

The process of maceration is necessarily attended with dis-

agreeable smells. As long as it continues the surface of the

water slowly emits gases ; but the worst is when the water is

stirred up by pouring it off to remove the bones. Hence it

should be carried on in the open air, or what is far better, in a
building isolated for the purpose, and in which the temperature
may be kept uniform. When maceration has to be conducted
among dwellings, it is necessary to be very careful not to disturb

the vessels, and to put some disinfectant, as chloride of lime,

into them the day before the contents are taken out. This will

obviate most of the usual disagreeable effects, and if not used in

too great a quantity, will not cause any material damage to the

bones. But chloride of lime, when used too freely, is a dangerous

agent ; it destroys the gelatinous portion of the osseous tissue

(which of course is not removed in maceration) and leaves the

bones white, chalky, and friable. After proper maceration no
chemical bleaching is required. Exposure to sunlight or alter-

nate sun and rain for some months is generally good, especially

for large solid bones, though this may be carried too far, as the

intensely white, cracked, porous and fragile condition of osseous

fragments which have been lying long on moors or hill-sides,

shows. Bones are not naturally of a pure white colour, but
have a delicate yellowish or creamy tint like that of ivory.

Several substitutes for the process of maceration in water are

occasionally adopted under special circumstances.

1. Boiling. This process has the advantage of rapidity, but

is seldom resorted to except when absolutely necessary (as in the

case of the celebrated skeleton of the '* Irish giant " in the Hun-
terian Museum), as the fatty matter in the medullary cavity is

melted and pervades the whole osseous tissue, and generally

leaves the bones discoloured and greasy, as may be seen in most
of those that have been cooked for the table.

2. Burying in the ground may be resorted to when there are

no conveniences for maceration, but it is even a slower process.

The effect upon the bones is the same, but they are nearly always
stained brown by the colouring matter in the soil, and the small

ones are apt to get lost.

3. It has lately occurred to me, following out a suggestion ot

Mr. Seymour Haden'sin his excellent letters, entitled " Earth to

Earth," relating to the best, mode of disposing of the dead, to

clean bones by burying them in a basket of charcoal, and though
the experiments are not quite complete, they promise excellent

results, especially as all the disagreeable odour of maceration is

entirely obviatetl, and the process may even be carried on in

inhabited rooms without any inconvenience.

{To be continued.)

OUR ASTRONOMICAL COLUMN
A New Star in Cygnus.—On November 24, at Sh. 41m.

P.M., the director of the Observatory at Athens, Prof. Schmidt,

remarked a star of the third magnitude not far from p Cygni,

which was not visible on November 20, the last clear evening

previous. Its position from observations with the refractor was

found to be in R.A. 2ih. 36m. So"5s., N.P.D. 47° 40' 34" for

the beginning of the present year. At midnight its light was

more intense than that of t) Pegasi, which is rated a third mag-

nitude by Argelander, and very yellow.

Direct intimation of this discovery was given by Prot. Schmidt

to M. Leverrier, and the Paris Bulletin International of De-

cember 6 contains the few particulars concerning this star which

the generally unfavourable weather up to that date had permitted

to be put upon record. M. Paul Henry estimated it of the fifth

magnitude, so that as in the cases of the similar suddenly-visible

stars of 1848 and 1866, it would appear to have remained but a

very short time at a maximum. He considered the colour " green-

ish, almost blue" by comparison with Lalande 42,304, not far

distant. M. Cornu examined it on December 2 with a spec-

troscope applied to the great equatorial, though only during

a short break ; the spectrum was chiefly formed of bright

lines, and consequently proceeded probably from a vapour or

incandescent gas. On the same evening, but under conditions

equally unfavourable, M. Cazin made similar observations with

a spectroscope on the 9-inch Foucault equatorial, and with the
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same result. On December 5 M. Cornu succeeded in making

several measures, though still much interrupted by clouds ; the

Bulletin states :—" II a constate la presence des trois lignes de

I'hydrogene, C, F et \ — 434 (echelle des longueurs d'onde) ;

la raie D, du sodium, la raie b du magnesium et deux autres

\ = 535 et A = 503. La premiere parait coincider avec la raie

1474 (echelle de Kirchhoff) ou A. = 532 observee pendant les

eclipses dans la couronne solaire ; ce qui ferait peut-etre penser

que la raie notee comme correspondant au sodium pourrait etre

celle de I'element solaire appele helium."

There is a slight confusion about the declination of this star,

which, according to the lithographed Bulletin, M. Paul Henry

made three minutes less than Prof. Schmidt, while the declina-

tion, as reduced by the latter to 1855-0, differs more than a

minute from his declination for 1876 o, correctly carried back.

The nearest catalogue star is one gam. = + 42°, No. 4,184,

in the sixth volume of the Bonn Observations, Aa = - 24-65.,

A5 — + 4' 3", according to Prof. Schmidt's place. We find no

star in the position of the new one, in the Durchmusterung, nor

in Lalande, d'Agelet, Bode, Bessel, &c., nor Harding's Atlas.

The remarkable star of 1866 (T Corona; Borealis) descended to

the limit of unaided vision in ten days from its discovery by Mr.

J. Birmingham, of Millbrook, Tuam, on the night of May 12,

when it appears to have become suddenly visible as a star of the

second magnitude : it is now a little over the eleventh magnitude

in Bessel's scale extended.

The similar object of 1848, detected by Mr. Plind on the

morning of April 28, then of the sixth magnitude, and certainly

less than the ninth on April 4 and 5, attained its maximum about

May 7, and at that lime was a little brighter than 20 Ophiuchi,

rated a fifth magnitude by Argelander. The maximum brilliancy

assigned to this star in Schonfeld's last catalogue is one magni-

tude too low. It continued visible without the telescope to the

end of May. Last summer it was not over the thirteenth magni-

tude.

[By observations at Mr. Bishop's observatory, Twickenham,

on the 1 2th inst., the position of the new star for 1876013

in R.A. 2lh. 36m. 50'35s. N.P.D. 47° 43' 4"
; Prof. Schmidt's

declination is in error. The star was of the seventh magnitude

and colourless ; the sky, however, very indifferent]

The Oi'i'OSiTiON OF Mars, 1877.—In addition to the stars

observed by Bessel, which are mapped on the Astronomer-

Royal's Chart in the Monthly N'otices of the Royal Astronomical

Society, the follow irg lie near the path of the planet at this

opposition :

—

1. An uncatalogued star of the ninth magnitu<^e, the place of

which for 18770 is in R.A. 23h. 19m. 55-3s., N.P.D. 101° 21' 49";

the planet in conjunction with this star, August 25-292, G. M.T,

5' 14" north.

2. Lalande, 45504 — 7| mag. ; mean place, 1877-0, in R.A.

23b. 8m. 56"is., N.P.D. 102° 14' o" ; the planet in conjunction

with this star, September 5-224, 3' 10" north.

On September 6415 Mars will be in conjunction with, and
2' 15", north of a tenth magnitude, the mean place of which is

in R.A. 23h. 7m. 46-4s., N.P.D. 102° 18' 6".

There is every reason to expect that this favourable opposition

of Mars will be very completely observed with the view to

another determination of the solar parallax.

NOTES
For the erection of a monument to Linnseus 36,000 crowns

have been received. The monument will be erected in Stock-

holm, and will be unveded on January 10, 1878, the hundredth

anniversary of the death of ihe great naturalist.

The inauguration of the Liebig monument in the new prome-

nade at Darmstadt, will shortly take place. Pupils, friends,

and admirers of Liebig ' are invited to be present on the

occasion.

M. DE Lessei's presented to the Academy of Sciences at its

last sitting, the final report of Capt. Roudaire, who has returned

from Tunis after having completed his survey of the Algero-

Tunisian depression. The project is now quite complete and

ready for execution. All the trigonometrical measurements have

been taken, and the preliminary steps for making an inland sea

have been considered. A commission, of which M. de Lesseps

is a member, and will most probably be the referee, was ap-

pointed by the President, Admiral Paris. The opposition

offered by some influential members of the Academy is now con-

sidered as being quite at an end.

From the Tour die Monde -^^ learn that an American company

proposes to introduce fur seals from Alaska into Lake Superior.

The temperature of the lake is considered to be sufficiently cold

for the purpose, and the company hopes to obtain from Congress

and the Canadian Parliament an Act protecting the creatures

from slaughter for twenty years, after which time it is supposed

that they will be sufficiently acclimatised and numerous to form

subjects of sport.

News has been received from Gen. Nansauty, the adventurous

observer who has located himself near the top of the Pic du Midi

for the purpose of taking meteorological observations during the

winter. He and his companions have been made comfortable

and secure, the only thing wanting being a telegraph to connect

the Pic du Midi with Toulouse as Puy-de-D6me has been with

Clermont. This will very likely be the work of next year. Up
to the end of last week the weather was very mild and almost no

snow had been observed.

At the Arctic meeting of the Geographical Society on Tuesday

night, honoured by the presence of the Prince of Wales, Sir

George Nares and the other officers of the Expedition met with a

deservedly enthusiastic reception. Addresses were given by Sir

George Nares and Captains Stephenson and Markham, in which

details were given of the work of the Expedition. Sir G. Nares gave

a clear account of the currents of the Atlantic and Pacific in their

bearing on the condition of the ice in the Arctic regions. We may
now consider the Polar basin, he stated, as a locked -up bay con-

tinuing out of the narrowed North Atlantic Channel, with a warm

stream of water constantly pouring into it between Spitzbergen

and Norway, and a cold icy one as constantly running out between

Spitzbergen and Greenland, and also through the very narrow straits

between Greenland and America ; the first conveying an enormous

source of heat towards the north, the latter causing the intense cold

of Canada and that on the east coast of Greenland and North

America. In the Polar Sea, near the infl )W of the warm water,

we should naturally expect to meet the lightest ice and an early

season ; near the outlets the heaviest ice. And such is found to

be the case. Heavy ice has been traced all the way from

Behring Straits eastward to Bank's Land, and from there, west

of Prince Patrick Island, to Ireland's Eye, from which point it

is lost ; for the sledging parties under Admirals Richards and

Osborn, journeying along the north shores of the Parry

Islands, found light ice. It is therefore concluded with cer-

tainty that some protecting land exists to the northward.

From the Alerfs winter quarters the heavy Polar ice was traced

by Aldrich for one-third of the distance towards Ireland's Eye,

leaving 400 miles still unknown ; to the eastward, Beaumont

proved that it extends for 100 miles, leaving about 500 miles still

unexplored between his farthest and the farthest of the Green-

land Arctic Expedition under Koldewey. We have now

a distinct knowledge of the nature of the ice in the Polar Sea.

Whether that sea extends to the Pole or across the Pole,

we cannot, according to Sir George Nares, be absolutely

certain, but by reasoning, we may safely predict that a very



148 NATURE [Dec. 14, 1876

broad opening exists north of Cape Columbia, and Sir G. Nares

firmly believes that it extends at least as far as the Pole. During

winter there appears to be a compact mass of ice in the Polar

basin, the thinner portions of which are melted by summer heat,

leaving open lanes or pools of water, giving sufficient scope for the

broken-up permanent ice-mass to drive backwards and forwards

according to the wind or current, its main course being towards

the channels of outlet, by which a small portion escapes. By
the end of September the increasing frost cements together

the struggling masses, and young ice forms on the open spaces

to about seven feet thick. Thus the pack covering the Polar

Sea is a collection of separate pieces of ice, movable among each

other during the summer like the pebbles and boulders in a river

bed, each piece grinding against its neighbour as the whole body
jostles its way along, slowly pressing forwards towards the out-

let between Spitzbergen and Greenland. Sir George Nares

showed that by calculation an extreme'v small proportion of the

Polar ice can escape by the various channels, and that much of

what remains may easily be at least lOO years old. Many other

valuable observations were made on Polar questions by Sir

George, and Captains Stephenson and Markham read interesting

papers on "Arctic Winter Experiences" and "Sledge Tra-

velling."

Dr. Petermann has sent us a long letter on the English Arctic

Expedition, which he has addressed to the President of the Geo-

graphical Society. Dr. Petermann says he has made himself

acquainted with the history of every Arctic and Antarctic expe-

dition that has ever been undertaken, and it- appears to him
"there never was a more able and heroic expedition than that of

Capt. Nares. Capt. Nares's expedition may be said to have

'finished,^ as it were, a great portion, say one-third, of the Arctic

regions. . . . From Smith Sound to Behring Strait, the region

of the Palseocrystic Sea, our knowledge is entirely due to British

enterprise and perseverance." Petermann thinks Sir George
Nares has exploded the fallacy of the continuous navigability.of

the Smith Sound route, and that it required the greatest moral

courage to return with results diametrically opposed to what was
expected. He thinks that had he been aisle to stay another

winter and gone round to East Greenland, he would also

have "finished" the Pole. Petermann thinks it has been

a triumph of seamans'dp that the commander has been

able to bring back the two ships safe and sound, and

that if our "enlightened and liberal Government remains true to

the P^nglish way of doing things, in a complete way, and not

by half-measures, it is to be hoped that these vessels will once

more be sent out by a more promising route." He then refers to

the six routes to the pole, advocating the Novaya Ztmlya and
the East Greenland routes. He believes there is a great open
sea all along Northern Siberia, and states that Prof. Nor-
denskjold intends in 1878 to sail right across from Norway to

Behring Strait. Petermann believes that a high latitude could

easily be obtained along the west coast of Franz-Josef Land, and
maintains that no proper attempt has been made since Parry's

journey in 1827 to push north beyond Spitzbergen. But of all

the routes that by East Greenland is the one which he advocates

most strongly. He maintains that throughout the summer the

East Greenland coast is almost free of ice, and even in winter

there is a strong outward drift. He firmly believes that an ex-

pedition, like that which has just returned, would have no diffi.

culty in sailing direct north, crossing the pole, and coming out at

Behring Strait. These views are based on the observations of

the whaling captain, David Gray, and on the known drift of the

Polar currents. The well-established current by the Smith Sound
route brings down much ice, but much more of the Palseocrystic

ice must escape by the wide opening between East Greenland
and Spitzbergen. The ice-drift must leave an open space behind,
and there is therefore good reason to believe that in the Polar

region will be found an open sea. Petermann is convinced that

Sir G. Nares, with the Alert and Discovery, could steam right

to the pole by this route, probably in one season. He thinks it

possible, moreover, that East Greenland and Franz-Josef Land

may approach each other towards the pole, and still maintains

the prolongation of Greenland across to Behring Strait, in, how-

aver, it appears to us, a somewhat modified and less objection-

able form. He considers the central region to be divided into

two nearly equal areas of land or islands, the one extending from

the shore of East Greenland in about 20° W. long, over Baffin's

Bay, Parry Island, and Point Burrow, Behring Strait, and Cape

Yak?.n, in about 176° E. long. ; the other half thence all along

the Siberian Coast, over Franz-Josef Land, Spitzbergen, to East

Greenland. These two regions are in all respects distinct. In the

two former, or western, the land prevails, in the latter, sea. " It

is not at all unlikely," Petermann states, "that Eskimos will yet

be found right under the North Pole." A Swedish and a Dutch

expedition have, he assures us, been decided on. He has no

hope of anything being done, meantime, to carry out Wey-
precht's scheme. The mass of data collected by various expedi-

tions has not yet been half worked out. He still maintains : "It

might be done, and England ought to do it." We have en-

deavoured to give the drift of Dr. Peterma nn's letter, without

comment,

Dr, Petermann has sent us Nos. 123-5, of his valuable

s;.ries of papers, "Geographic und Erforschung der Polar

Regionen." In these he discusses the results of Nordenskj old's

recent expedition, of the Siberian expedition of Finsch, Brehm,

and Ziel, and those of the English expedition. As prefatory to

an abstract of Nares's report, he describes and discusses some of

the observations of previous expeditions, all tending to show the

impracticability of the Smith Sound route, and the probability

of an open Polar Sea. The papers are accompanied by three

maps illustrating the observations and theories referred to, and

whatever may be thought of the latter, are a valuable contribu-

tion to the polar question.

M. W. DE Fonvielle writes to us protesting against any

scheme of Arctic exploration by means of balloons in the pre-

sent state of the aeronautical art. No such scheme is practicable

without some certain means of directing a balloon and insuring

its progress in any direction independently of air-currents ; and

as no method of steering and propulsion has yet been invented

that merits consideration, discussion of the subject on existing

bases is totally unscientific.

The German Arctic Exploration Society has received a tele-

gram from the Ob Expedition dated Jenisseisk, the 5th instant,

announcing that Captain Wiggins has found a good harbour in

the Podarala Bay, where he remained several weeks ; he also

discovered a large island north of the mouth of the Ob, and a

new land route to the Jenissei. He found the water way up the

Jenissel to Nurjaha good.

About two years ago the Registrar-General discontinued the

practice of sending, free of charge, to the London Medical

Officers of Health, copies of the returns of deaths made by the

local registrars. Among the three vestries that still protest

against this change for what is public property, is that of St.

George's, Hanover Square. For the last two years, therefore,

the Medical Officer of Health for St. George's, Dr. Corfield, has

been without the>e returns for bis district, and the result is shown
in his fourth annual report, just issued. It appears that during

the year, according to the Registrar-General's returns, out of

ninety-three deaths from scarlet fever, diphtheria and fever, only

six were reported to the sanitary inspector. " We had no

knowledge," Dr. Corfield states, "of where the other eighty-

seven deaths occurred, or what precautions were taken to prevent
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the spread of the diseases by means of infected bedding, clothing,

&c. This shows, I think, quite clearly, that it is necessary that

in some way or another I should be supplied with the mortality

returns, and especially with details of the deaths from infectious

diseases. As regards the cases which do not prove fatal, there

is at present no official way of obtaining information about them."

Dr. Corfield has stated so clearly the ill effects of the present

arrangement as to show that there is evidently urgent need for an

alteration.

At the Hamburg meeting of the German Naturalists, Pror.

Virchow gave an address on the present position ot anthropology.

In introducing his subject he pointed out that anthropology,

although one of the youngest of the sciences, already occupies as

advanced a position as many of the older branches of study ; and

also that the races possessed of least ability are also those lowest in

the scale of culture. To judge of the capacity for culture from the.

signs of it which exist is only admissible in the case of people who

are surrounded by great intellectual activity, but not in the case of

entirely isolated people. Thus the Australian Papuas by no

means stand so low as has hitherto been believed. On this fact

Virchow founds an important doctrine, which opposes the idea

that such people must necessarily fade away when they come into

contact with civilisation. Virchow thinks that the extinction of

such races is rather to be ascribed to the barbarousness of Euro-

peans and to the incapacity of the latter to educate the former.

There is yet no evidence that uncivilised races must become

extinct, which indeed is contradicted by the history of Euro-

peans themselves. If the civilised people of the present day

be considered as the product of a higher development, we
cannot regard the possibility of such a development as a cause

of the extinction of such people as are now on the same plat-

form of culture which we ourselves once occupied. In relation to

this Virchow spoke o'' the value of a systematic observation, of

collections of skulls weapons, clothing, also of evidences of intel-

lectual activity, religious ideas, language, &c. , and urged the

important services that might be rendered in this respect by

captains both in the navy and in the merchant service. No time

is to- be lost ; every day is of value, since many of the lower

races are rapidly becoming extinct. Virchow showed the utility

of such observations by reference to the German peoples, of

whose anthropology we as yet know almost nothing. Osteo-

logical remains, to be of any scientific value, should be seen in

the place where they are found. Virchow spoke of the value

of the statistics recently taken as to the colour of the hair, eyes,

and skin of German children, to which we have already referred.

The Siberian explorers, Brehm and Finsch, have arrived at

St. Petersburg, after a most successful journey.

The following extracts of a letter from Dr. Miklucho

Maclay, dated July 3, Maclay Coast (New Guinea), appear in

the Golos, November 28:—"I landed on June 28; the

natives received me in a very friendly way, and were not at all

astonished to see me amongst them again ; they said they had
been long awaiting my arrival, as I had said when leaving

them I would soon return. Since the departure of the Isumrud
in December, 1872, no ship had visited the shore. Three or

four months after that time there was an earthquake on the

island, which destroyed many villages in the highlands. Talking

with my old acquaintances, I was astonished to hear how many
Russian words they had retained since my first stay ; they pro-

nounce the words perfectly, and have introduced them in com-

mon use. Hundreds of natives from the neighbouring settle-

ments helped in building me a house. I have brought for the

Papuas various seeds of useful plants and of fruit-trees, and I

hope they will grow as well as the Indian corn I left here in

1872. I expect soon to make some excursions in the highlands."

The captain_of the Sea Bird, who transmitted this letter, adds

that Dr. Maclay was perfectly well on board the ship during the

cruise and on his landing.

The Omsk correspondent of the Irkutsk newspaper Siberia,

writes under date September 27, that M. Potanin's expedition

in Mongolia (Nature, vol. xiv., p. 534) has been stopped by

the Chinese authorities at Toolty, a short way beyond the

Chinese frontier. Arriving at Toolty, the members of the ex-

pedition expressed their wish to make a visit to the Governor ot

the place. Being told that he resided in a convent some miles

from the town, they proceeded thither, but on their arrival they

were informed that the Governor was not at home, and that tlie

visit must be made next morning. On going next morning to the

convent they were met at the doors by a hostile crowd, which

soon began to throw stones at them, seriously injuring two per-

sons. The authorities then appeared and took the members ot

the expedition into custody, but released them next day, an-

nouncing that they could not answer /or their safety if they

insisted on proceeding further.

Some very important geological discoveries have been made
by Prof. Hartt and his assistants in Brazil. Working over again

the region explored by Prof. Theodore B. Comstock in 1 870;

and by Messrs. Hartt and Derby in 1871, they have extended

the Devonian down 1,000 feet below the beds discovered by

Messrs. Smith and Comstock. The lower beds are Oriskany,

with the characteristic North American fossils, as well as some

others (seventy-five species in all) which have undoubted

Devonian afifinities. Carboniferous beds were also discovered to

the northward, making a complete section from the base of the

Devonian to recent beds in the lower Amazonian Valley,

Prof. Tyndall has accepted the ^office^ of President of the

Midland Institute for 1877.

The professors of the new School of Anthropology established

in Paris under the patronage of the Faculty of Medicine and the

Municipal Council, intend to organise excursions. The first

of these was made last Sunday to the St. Germains Museum of

National Antiquities, of which M. Mortillet is the sub-director.

He explained to a large number of visitors the arrangement of

the collections and the scientific value attached to the several

curiosities which are exhibited.

M. Leverrirr has organised meteorological warnings for St.

Cloud, Clichy, Boulogne, and Levallais Perret, and will gra-

dually extend them to the suburban districts. He will give a

lecture at Boulogne to the several delegates of Communes for the

purpose of teaching them the use of the meteorological maps
published daily^by the Observatory.

On the l6th ot next month, at the scientific meeting of the

Zoological Society, we are informed that Captain Feilden, Natu-

ralist to the Arctic Expedition, will exhibit the birds obtained by
him in the regions he has so recently traversed.

At the last meeting of the French Geographical Society, it

was intimated that M. Jules Trebeau had been sent to explore

French Guiana, which although a part of the territory of a

civilised nation is almost untrodden by explorers. M. Trebeau

will proceed by the river Maroni, up to its source, with a party

of three French and ten negroes, and will return by the Oyapok
or Amazon, according to circumstances.

" Niphon and its Antiquities " is the title of a pamphlet by

Mr. W. C. Borlase, in which irom personal investigation during

a stay of some weeks in Japan, and the study of the best works

on the subject, the author^gives an interesting summary ot what

is known of the ethnology, mythology, and religions ot the

Japanese. The pamphlet is published by Brendon and Son,

Plymouth.
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In a paper in the Cleveland (U.S.) Herald, November 14,

entitled " Archseological Frauds," Col. Whittlesey examines

some of the recent so-called prehistoric finds in some parts of the

United States, and comes to the conclusion that most of them

are extremely suspicious ; among these is the well-known Grave

Creek inscription.

The New York Aquarium, some account of which we gave

recently, is publishing a fortnightly journal. Of course it is essen-

tially popular, but, while keeping an eye to the success of the

aquarium, it gives considerable information concerning its in-

habitants.

We have received from New South Wales several papers

which show that there is a creditable amount of activity in con-

nection with science in that colony. We recently published a

brief account of two meetings of the Royal Society of the

colony, and from the rules, list of members, and other docu-

ments in connection with that body, which have been sent us, we
have hopes that it will become an important centre of scientific

influence and culture. We believe that the recent development

of the Society is greatly due to the "energy of the hon. secretary,

Prof. Liversidge. " New South Wales ; its Progress and

Resources," is the title of a 'paper prepared by the authority of

the Commissioners for the Philadelphia Exhibition, and giving,

in brief space, an interesting account of the rapid progress of

the colony. Along with this is a mineral map of New South

Wales, showing the localities of the principal minerals, the back

being utilised for the tabulation of some important statistics.

As text to this map is a long and valuable paper by Prof.

Liversidge giving a complete account of the minerals of the

colony. Finally, we have by the same gentleman, a " Report

of the Sugar-Cane Disease in the May River District, Queens-
land."

We noticed some time ago the opening of Mr. Rooke Pen-

nington's local museum at Castleton, in Derbyshire. We are

informed that the result has been a great [impetus to scientific

study in that and the neighbouring Peak villages, and that a

course of lectures has been arranged in connection with the

museum. The first lecture will be delivered by Mr. Ralph

Betley, F.G.S., who will take as a subject "Water." Mr. C. E.

De Ranee will give the second.

A VERY valuable and interesting collection of silver ores from

Chili and Bolivia was sold by auction the other day by Mr.

Stevens at his sale rooms in King Street, Covent Garden. Some
of the specimens realised very high prices, one piece of red silver

about the size of an orange being bought by Mr. H. Ludlam for

200/. , another about a quarter the size, with very perfect crystals,

was secured by Mr. Bryce M. Wright, the mineralogist, for 100

guineas, and the remainder, comprising about 100 small speci-

mens, were sold at proportionate prices ; we believe Mr. Wright

bought nearly a third of the collection, ivhich was probably one

of the finest ever brought to England.

This year Dr. Hermann Muller was accompanied to the Alps by
one of his pupils, Ed. Gaffron, who collected, prepared, and care-

fully mounted fine specimens of all those Alpine flowers which Dr.

Miiller has observed and described, or will describe, in Nature,
in his articles on the Fertilisation of Flowers by Insects. Twenty
complete collections have been made, and the young collector is

anxious to sell them in order to raise funds to accompany Dr.

Miiller next summer. No doubt a number of our readers will

desire to possess such a collection, which may be obtained by
writing to Eduard Gaffron, Realschule, Lippstadt. The price,

we believe, of a single collection is fifteen shillings.

The additions to the Zoological Society's Gardens during the

past week include a Patas Monkey [^Cercopithecus ruber) from
West Africa, presented by Mr. J. W. Feather ; an Australian

Crane {Grus australasiana) from Australia, presented by Mr.

H. Roberts ; two Crested Guinea Fowls {Numida cristata) from

West Africa, presented by Mr. Daniel R. Ratcliff ; two King

Pairakeets {Aprosmictus scapulatus) from New South Wales,

presented by Miss E. Rigby ; a Short-eared Owl {Otus brachy-

otus), European, presented by Mr. W. R . Stanley ; a Snowy
Owl (Nyctea nivea), European, presented by Mr. John Kendall

;

a Brown Capuchin {Cebus fatuellus) from South-east Brazil ; a

Kinkajou {Cercoleptes caudivolvulus) from South America, a

Royal Python {Python regius), a West African Python {Python

sebce) from West Africa, deposited.

SOCIETIES AND ACADEMIES
London

Linnean Society, December 7.—Mr. G. Bentham, vice-

president, in the chair.—Mr. Francis Day read Part I. of the
" Geographical Distribution of the Fresh-water Fishes of India."

This contribution aims towards solving the vexed question ot

whether the fauna of Hindostan is mostly African or Malayan.
The author first separates the true fresh-water spscies from those

which enter rivers from the sea for breeding or predacious
purposes. Out of nine families of Spiny-rayed fish (Acan-
thopterygians), only two are likewise found in the African
region, but one of these is in Madagascar, which is doubtfully

African ; the other is also found in the Malgy Archipelago,

which possesses representatives of eight out of nine families.

Each of the forty-five known species is then followed out, and
the author considers that the Indian and Malayan fauna (of the

group in question) are essentially identical, whereas the species

are scarcely represented in Africa. The fresh-water fishes of

Ceylon, the Andamans and Nicobars, he believes, are also strictly

Indian, whilst as these fishes cannot be spread except by line ot

fresh-water communication, it thus appears highly probable that

these islands were at one period connected to the continent of

India. Moreover, certain forms exist in Malabar which are

absent from the rest of India, but reappear in the regions of

Chittagong or Siam.—Mr. J. G. Baker gave the substance of an
exhaustive memoir on a general systematic arrangement of the

Iridacefe (the Iris family). Nearly all the Iridaceas inhabit

temperate regions, and may be grown successfully in the open
air in this country. Some are among our most familiar garden
genera—for instance, the Crocus, the Iris, and the Gladiolius.

Altogether about 700 species and sixty-five genera are now
recognised. In his present classification the structure of the

perianth mainly guides the author to adopt three primary divi-

sions—(i) Ixieas, (2) Irideag, and (3) Gladioleae, the above
cominoii garden plants serving respectively as typical examples
of these groups. The three divisions in question are again sub-
divided into—(a) T)xo%&ha.v\ng bulbs zvith free staniens ; (b) Those
having bulbs with monadelphous stamens ; (f ) Those wanting
bulbs, but with free stamens : (d) Those also devoid of bulbs with
monadelphous stamens. As regards distribution, 312 genera are
found at the Cape ; in Europe and North Africa, 94; Temperate
Asia, 89 ; Tropical America, 82 ; Tropical Africa, 56 ; Sou'h
America, 34; Australia, 31 ; and Polynesia, I.—The Rev. W.
A. Leighton communicated a description of eleven new British

Lichens, seven of these belonging to the genus Leeidea, one to

Odontotrema, and three to Verrucaria.—The Chairman passed
some remarks on a folio treatise concerning the structure and
culture of the quinine-bearing trees {Cinchona) in our East
Indian Plantations, by I. E. Howard, F.R.S.—Mr. T. Christy

exhibited specimens of the so-called Black Coral {Antipathes)

from the Philippines, referring to its commercial value.—Thirteen
gentlemen were elected Fellows of the Society.

Zoological Society, December 5.—Dr. E. Hamilton, vice
president, in the chair.—A letter was read from Count T. Salva-
dori, announcing that a newjspecies of Paradise-bird, of thejgenus
Drepanornis, had been discovered near the most inland point ot

Geelvink Bay, New Guinea.—A communication was read from
Mr. Andrew Anderson, containing some corrections of and addi-
tions to previous papers on the Raptorial Birds of North
Western India.—Mr. Francis Day read a paper on the fishes

collected by the Yarkand Mission, in 1873, to which the late

Dr. Stoliczka was attached as naturalist. The paper gave an
outline sketch of the fresh-water fishes of Hindustan, Afghan-
istan, Western Turkestan, Yarkand, Tibet, and Cashmere. The
author showed that the principal fishes of Yarkand belong to a
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local group of carps, termed " Hill Barbels, or SchizotkoracincB,"

by McClelland : that this group is almost restricted to cold and
elevated regions, spreading to the most eastern portion of
Western Turkestan, Afghanistan, and along the western slopes

of the Himalayas to China ; and that these forms are entirely

distinct from the carps of the plains to the south of the Hima-
layas.—A communication was read from Mr, Martin Jacoby
giving the descriptions of new genera and species of Phytophagous
Coleoptera.—A communication was read from Dr. A. Giinther,

F. R. S., containing the description of a new species of lizard from
Asia Minor, which he proposed to name Zootoca danfordi after

Mr. C. G. Danford, its discoverer.—Dr. Giinther communicated
a paper by Mr. W. Ferguson, of Colombo, containing the

description of a new species of snake of the genus Afpidura
from Ceylon, for which the name of A. guentheri was proposed.

Geological Society, November 22.—Prof P. Martin Dun-
can, F, R.S., president, in the chair.—The following communi-
cations were read :—^On the pre-Cambrian (or Dimetian) rocks
of St. David's, by Henry Hicks, F.G.S. Referring to the ridge

of pre-Cambrian rocks, which he described in a former paper as

running down the St. David's promontory, and as previously

supposed to consist of intrusive syenite and felstone, the author
• stated that he had now found it to be composed exclusively of
altered sedimentary rocks of earlier date than the Cambrian
deposits, the conglomerates at the base of which are chiefly made
up of pebbles derived from these rocks. Recent investigations

had led him to the conclusion that the main ridge was composed
of two distinct and decidedly unconformable formations, the
older of which, composed of quartzites and altered shales and
limestones, constituting the centre of the ridge, has a north-west
and south-east strike, and dips at a very high angle ; whilst
the newer series, consisting of altered shales, and having at its

base a conglomerate composed of pebbles of the older rock, has
a strike nearly at right angles to that of the latter. For the
former he proposed the name of Dimetian, and for the latter

that of Pebidian. The author indicated the points of resem-
blance between these pre-Cambrian rocks and the Laurentian of
Canada, the Malvern rocks, and others in Scotland and else-

where, but thought it safer at present to abstain from attempting
any definite correlation of them. The exposure of the older, or
Dimetian series, led the author to ascribe to those rocks a thick-

nesss of at least 15,000 feet ; the upper, or Pebidian rocks,
which *^ank both sides of the old ridge through a great portion of
its length, are apparently of considerably less thickness, but they
are in most parts more or less concealed by Cambrian deposits
overlying them unconformably. Running nearly parallel with
Ramsey Sound is another large mass of the author's Pebidian
rocks, and at the south-western extremity of Ramsay Island they
compose a bold hill almost 400 feet high, and on the east side of
this a fault, with a downthrow of at least 14,000 feet, has brought
the Arenig beds into contact with the pre-Cambrian rocks.—On
the fossil vertebrates of Spain, by Prof. Salvador Calderon, com-
municated by the President.

Anthropological Institute, November 28.—Col. A. Lane
Fox, F.R.S., president, in the chair—An Indian hammock from
the city of Mexico, weapons from Perak and British Guiana and
a Bosjesman's skull were exhibited.—The President, by permis-
sion of Messrs. Bollin and Feuardent, exhibited some terra cotta
figures from Tanagra, Bceotia, and read some notes thereon.
Mr. Hyde Clarke and others joined in the discussion.—Papers
on the Lapplanders, by A. von Humboldt von Horck, and on the
tribes of British Guiana, by the Rev. D. Harper, were also
read.

Royal Microscopical Society, December 6.—H. C. Sorby,
F.R.S., president, in the chair.—The President exhibited a fac-
simile of Jancen's microscope, made by permission of the Dutch
Government from the original, exhibited at the South Kensington
Loan Collection.—A paper by the Rev. W. H. Dallinger was
read by the Secretary, on Navicula crassinervis, N. rhomboides
and Frustulia saxomca, as test objects, in which, after referring
at some length to the recent discussion upon the subject of their
identity or difference, he expressed his belief that they were all

specimens of Rhomboides, differing only as to size ; and in support
of his opinion, a number of very beautifully executed drawings were
exhibited to the meetmg, showing the microscopical appearance
of the diatoms in question under a magnifying power of 800
diameters.

Institution of Civil Engineers, November 28.— Mr.
George Robert Stephenson, president, in the chair.—The paper
read was on the chalk water system, by Mr. J. Lucas.

Cambridge

Philosophical Society, November 20.—Mr. O. Fisher
read a communication on the effect of convective currents

on the distribution of heat in a bore-hole. This paper was sup-
plementary to one read by the author on November 29, 1875,
The temperatures obtained in the boring at Speremberg, near
Berlin, which attained a depth of upwards of 4,000 feet, were
reduced to a mean law by Prof. Mohr, of Bonn, and had been
already shown by the author to conform closely to those ex-
pressed by a parabolic curve, having its axis horizontal, and its

vertex at a depth of 5, 171 feet expressed by the equation

—

V— — ?^i jr' + 0'Oi2Q82.xr+7'i8i7.
|q8 ' "

V being the temperature expressed in Reaumur's scale, and Jtrthe

depth. An elaborate account of the observations taken in the
Speremberg boring has been given by Dunker in a paper en-
titled " Ueber die Benutzung tiefer Bohrlocher zur Ermittelung
der Temperatur des Erdkorpers, und die desshalb in dem Bohr-
loche zu Speremberg auf Steinsalz angestellten Beobachtungen.

"

The temperature curve within the earth's crust being believed to
be a straight line expressing an increase of 1° Fahr. for 60 feet

of descent, it was shown that the departure from this law in a
large bore-hole (in the present case a foot in diameter) might be
accounted for by vertical currents. At the surface of the water
its temperature, from radiation and evaporation, will nearly
coincide with that of the upper bed of rock. As we descend,
the tendency will be for the currents to warm the water in the
upper part of the bore-hole above the normal temperature of the
rock, and to cool it in the lower part below the temperature of
the rock. At a certain depth the temperatures of the water and
rock would be the same. By Dunker's table this appears to
have occurred at the depth of about 200 feet. A diagram re-

presenting graphically the effects mentioned will appear, accom-
panied by the proper explanations, in the forthcoming number
of the Sozxtiy^s Proceedings.—Prof. Hughes then gave a criticism

of the evidence for pre-glacial man, which we have already
noted.

Manchester

Literary and Philosophical Society, October 31.—Rev.
William Gaskell, M. A., in the chair.—Remarks on the general
affections of the barometer noticed by Mr. J. A. Broun, by
Prof. B. Stewart, LL.D., F.R.S. Mr. J. A. Broun has found
as an experimental fact that simultaneous variations of the baro-
metric pressure occur at such distant portions of the globe as to
lead to the inference that the whole globe is thus affected, from
which Mr. Broun infers that some other force besides gravity is

concerned in these phenomena. We know as a matter of fact

that there are causes at work which give rise to electrical separa-
tion, although we may not know the precise nature of these
causes. Thus evaporation goes on from the surface of the sea
and of the land. Changes take place in the amount of aqueous
vapour held by the air, and also probably in the molecular state
of this aqueous vapour. But although we may not be able to
point to the specific actions which produce electrical separation,
we know that such separation implies a one-sidedness or hetero-
geneity ; and since gravity will presumably act differently on
the two things, we may probably suppose that one of the con-
stituents which have caused this electrical separation may have a
tendency to mount upwards in the atmosphere, while the other
may have a tendency to move downwards. For instance, it

evaporation from the surface of the earth or sea be one cause of
this electrical separation, we might imagine the land or sea to
become electrified in one way, while the vapour electrified in the
other direction might mount in the air, owing to its being speci-

fically lighter. In fine, whatever be the cause of the electrical

separation, we may presumably suppose that the one constituent
will either remain below or find its way downwards, while the
other, carrying with it its peculiar electricity, will mount up-
wards. Now, may not the earth be regarded as a Leyden jar,

the sea and earth forming one coating, and the upper, rarer, and
hence electrically conducting strata of air forming the other
coating ; and will not the tendency of the action above named
be to charge the upper coating with one kind of electricity and
the under with another? Such a process would, of course, be
continually going on, while on the other hand the earth, regarded
as a Leyden jar, would, by means of thunderstorms, and possibly
by other means, be continually discharging itself. Next, let us
suppose that by some extensive local circumstances a greater
than usual electrical separation and charging of the earth jar has
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been going on. The effect of this local cause would, however,

not be local, but would contribute to increase the charge of the

earth as a whole—as one jar in fact, so that the earth as a whole

might, for a short period, be increasing its charge—the local

charging causes Ijeinjj in excess of the local discharges. Next,

would not this excessive charge appear to increase the barometric

pressure of the air over the whole earth ? On the other hand we
may imagine the discharging influences to be sometimes in ex-

cess of the charging causes, and then the electrical separation of

the earth jar would diminish, and the barometric pressure of the

air appear to diminish also. These remarks are put forward not

as a formal theory, but rather with the view of inviting discus-

sion. In considering a fact such as that brought forward by
Mr. Broun, we must first endeavour to explain it by the opera-

tion of some known cause. I have therefore introduced a force

which we know to exist, and a mode of operation which is not

at first sight improbable. It may be thought that electrical

separation can hardly be great enough to produce a sensible

barometrical difference. Let this be proved, and a point will

be gained by the dismissal of v/hat seems at first sight a possible

hypothesis. Meanwhile—to bring these remarks to a practical

issue—might it not be well to examine the records of atmo-

spherical electricity corresponding to the dates of Mr. Broun's

observations with the view of ascertaining whether Mr. Broun's

results are in any way connected with the electrical state of the

earth's envelopes ?

Geneva

Physical and Natural History Society, October 5.

—

Prof. Plantamour communicated to the Society the continuation

of his investigations into the climate of Geneva, dealing espe-

cially with winds, cloudiness, and rain. As to winds, he has

obtained for the last fifteen years a confirmation of the previous

results, viz., that the local winds at Geneva play an important

part in consequence of the action of the lake ; the land breeze

at the lake giving a south wind, prevails in the warm season,

especially during the morning and evening hours. Generally

the south wind prevails from April to October, while the bise, or

north wind, prevails from November to March. "With regard to

cloudiness, M. Plantamour has established that the daily variation

changes in a notable manner with the season. In winter the

minimum of nebulosity occurs at 4 P.M., while in summer it is

the afternoon hours that are most overcast. In winter it is the

night cold which is the principal cause of clouds ; in summer
the afternoon heat. December is the most cloudy month ; July

and August are the clearest months, with difference from one

year to another. Examining next the period of fifty years from

1826 to 1875, in reference to the quantity of rainfall, M.
Plantamour arranges the years into very dry, dry, wet, and very

wet, according to the proportion of rain which they have given,

as compared with the mean. It follows from this classification

that years of different qualities succeed each other in an order

entirely irregular ; that a year may be followed as likely by a

similar as by a different or very different year in point of

humidity. However, there are series of years in which the

rainy prevail, and others in which the dry prevail. Thus, from

1826 to 1837 there were eight dry years and four wet ; from

1838 to 1856, fourteen wet years and five dry years ; from

1857 to 1865, six dry years and three wet. Still there is no

regularity, no periodicity in the return of these dry and wet

epochs, nothing especially which we may connect with the

eleven-year period of sun-spots.

Paris

Academy of Sciences, December 4.—Vice-Admiral Paris

in the chair.—The following papers were read :—On a note of

P. Secchi relative to the formation of hail, by M. Faye. He is

surprised at P. Secchi giving out as new the idea of trombes

with vertical axes bringing down cold air from the upper regions.

He urges the sun-spot analogy.— Indices of a new genus of

edentate mammifera, fossil in the Saint Ouen Eocene deposits,

by M. Gervais. The peculiarities of some of the fragments

(chiefly a calcaneum, and metatarsal or metacarpal bones) are

described. The animal seems to have been like Macrotherium

and Ancylotheriunt in some respects, unlike in others. M.

Gervais names the genus Pernatherium, and the species P.

rugosum, in allusion to the wrinkles on many of its bones.

—

Preparation of alcohol by means of sugar contained in the leaves

of beets, by M. Pierre. He calculates that 34 kilogrammes of

juice of the leaves may yield o'igS litre of absolute alcohol

the leaves of i hectare about 173 litres. At the. moment of

removal the leaves contained nearly 350 kilogrammes of sugar

per hectare.—M. de Lesseps, presenting a brochure on Africa and
the Geographical Conference at Brussels, explained the scheme
of the Kintj of Belgium of an international association for opening
and civilising Central Africa.—On the employment of iodide of

potassium in lead colic and paralysis, according to M. Melsens'

method, by M. Jacobs. The patient takes i gramme a day,

and increases the dose by I gramme up to 6, 8, 10, 12, or 15
grammes, then returning gradually to the initial dose. The
more iodide he can bear the sooner is he cured.—Researches on
the devitrification of vitreous rocks, by M. Meunier. M. Levy's

facts do not seem to him to furnish any argument against the

production of crystalline rocks at expense of vitreous rocks, by
way of devitrification.—Results obtained by the decortication 01

vine stocks, by M. Sabate.—Report on the experiments made
by the Paris-Lyons-Mediterranean Company for combating phyl-;

loxera, by M. Marion. They commend sulphide of carbon an4
sulphu-carbonates, which should be applied when the products

of the winter eggs have descended to the roots, i.e., about July.

The old phylloxera of the roots is thus treated as well.—Scale

of platinised iridium (4 m.) of the International Geodesic Asso-
ciation, by M. Matthey. Observations on this communication,
by M. H. Sainte-Claire Deville, also by MM. Tresca and
Dumas. M. Tresca remarked on the high density, about 21 '50.

If it contained only 10 per cent, of iridium, ythf^ of rhodium, and

TTnnr o^ ruthenium, the manufacture of metals of platinum must
have been greatly improved since 1872.—Observation of a new
star in the constellation of Cygnus, by M. Schmidt, director of

the Athens Observatory.—Observations of the planet (169) Zelia,

discovered at the Observatory of Paris, Sept. 28, 1876, by MM.
Henry.— On the application of the methods of mathematical
physics to the study of bodies terminated by cyclides, by M.
Darboux.—New method for studying calorific spectra, by M.
Aymonnet. With a constant heat-source, one may, even with a

pretty large aperture of thermopile, find approximately the quan-

tities of heat in spectral parts smaller than the aperture. Thus,

suppose the pile is I mm. in aperture, you advance it (say) two-
tenths of a millimetre at a time, noting each time the portion of

spectrum passed from and the new part embraced. This is

the principle of the method ; by which M. Aymonnet gets

some interesting results. The minima present a remarkable

periodicity, and are displaced when the temperature of the

source vaiies or a liquid screen is interposed.—Productions ot

carbonate of soda by the action of chloride of sodium in solution

on carbonates of lime and magnesia, in presence of vegetable

matters, by M. Pichard.—Researches on sensation compared
with motion, by M. Richet. He formulates this general law as

applicable both to muscles and to sensitive nerve centres : the

number of excitations necessary to produce a perception or a

motion is inversely proportional to the intensity and frequency of

these excitations.—Experimental researches on the cardiac, vas-

cular and respiratory etfects of painful affections, by M. Franck.

The immediate effect on the heat is always a stoppage or retarda-

tion ot the beats. —On the form and reciprocal relations of the

cellular elements of loose connective tissue, by M. Renaiit.

—

Habits of fishes ; the gourami and its nest, by M. Carbonnier.
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GRAHAM'S RESEARCHES

Chemical and Physical Researches. By Thomas Graham,
D.C.L., F.R.S. Collected and printed for presentation

only. (Edinburgh, 1876.)

IT is but seldom that science owes a work like this to

private munificence. All, therefore, to whom Mr.

Graham's memory is dear will be specially grateful to

Mr. James Young for choosing, as the second monument
he has raised to his friend, the publication of this splendid

volume.

It is fortunate also that its compilation has been under-

taken by Dr. Angus Smith, who has done more than

collect the scattered writings, for he has added an analysis

of the contents of the volume which cannot fail to be of

use, and reminds us, in a careful preface, of Graham's

cloim to a place in "that chain of eminent thinkers which

has been represented by such as Leucippus, Lucretius,

Newton, Higgins, and Dalton." As the work is printed

for private circulation only, it may be well to give a brief

summary of this preface which is headed " Graham and

other Atomists."

A sketch is first given of the nature of Indian and

Greek thought as regards atoms, and, passing to Leu-

cippus, Dr. Smith points out that " in the mind of this

early Greek, the action of the atom as one substance

taking various forms by combinations unlimited, was

enough to account for all the phenomena of the world."

Leucippus told us that all was motion. ' Graham con-

ceived the idea that the diversity in the motion was the

only basis of the diversity of the material, or that an atom
constituted an element of a special kind," according to

the velocity or nature of its movements. After Leucippus

few men seem to have devoted much attention to the

subject until modern times. A quotation from Lange

gives the position assumed by Democritus, "The differ-

ence of substances arises from the difference in the number,

size, shape, and arrangement of the atoms. The atoms
have no internal conditions ; they act by pressure and per-

cussion only."

Dr. Smith considers that the views of Lucretius de-

serve attention, as he was the only full expositor of the

theory of atoms to the ancients. To Lucretius atoms are
" solid and eternal, with some unalterable motion.''

"They are made of parts, which parts cannot exist by
themselves." " Motion is to him everything that can be

found in life and thought, which are only the clashing of

atoms." This theory allows of any shape of molecules,

even hooked ones, which, as Dr. Smith somewhat dryly

adds, " are spoken of as explaininj^ combination both in

Lucretius and more modern writers." Space will not

permit Newton's words to be given at length, but he

held that the primitive particles of which matter is com-

posed are incomparably hard and incapable of wear, for

otherwise " water and earth composed of old worn

particles, would not be of the same nature and texture

now with water and earth composed of entire particles in

the beginning." He is thus forced to the conclusion that

" the changes of corporeal things are to be placed only in
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the various separations and new associations and motions

of these permanent particles."

A sketch is then given of the next important stage,

namely, the motion of gaseous molecules, beginning

with Daniel Bernoulli, and passing to Davy, Rumford,

and Herapath—to whom, by the by, Graham asserted in

1863 the merit of reviving Bernoulli's hypothesis in

modern times is fairly due. As is well known, the theory

of gases now generally received makes them consist of

small bodies continually impinging on one another, and
on the walls of the inclosing vessel, their elasticity in-

creasing with the temp?rature, and the pressure of the

gas being due to the impact of the particles against any

surface presented to them, an hypothesis which Joule

investigated experimentally.

Now, as Dr. Smith shows, "it was the object of Graham's

life to find out what the movement of an atom was. . . .

He avoided picturing the most primitive motion in all its

character, but he seems to indicate one of revolution, as

he brings in the similarity to the orbit of a planet," and

he advances still further, " when he adopts the theory of

one kind of matter, each atom being distinguished by the

extent of its motion," there being an initial impulse for each

kind. " These atoms are believed to be congregate . . . and
equal volumes can coalesce and form a new atomic group."

Indeedthe whole force of Graham's intellect was patiently

and persistently devoted to this study of molecular move-

ment, and as Dr. Smith claims him to be as " strict an

anatomist as perhaps can Ije found," it may be interesting

to gather from his writings some of the passages in which

his views are expressed.

His earliest paper, on the Absorption of Gases by Liquids,

was published in Thomson's " Annals of Philosophy," in

1826, In it he considers that "gases may owe their

absorption in liquids to their capability of being liquefied,"

and that when gases appear to be absorbed by liquids,

they are simply reduced to that liquid inelastic form,

which otherwise (by cold or pressure) they might be made
to assume ; their detention in the absorbing liquid is

owing to that mutual affinity between liquids which is so

common. In his last paper in the Phil. Trans., pub-

lished forty years afterwards, he refers to the liquefac-

tion of gas in colloids in much the same terms, for he

alludes to the " general assumption of liquidity by gases

when absorbed by actual Hquids or by soft colloids," and
he states that those gases penetrate (india-rubber) most

readily which are easily liquefied by pressure, that gases

undergo liquefaction when absorbed by liquids and such

colloid substances as india-rubber, and finally, that the

complete suspension of the gaseous function during the

transit through india-rubber cannot be kept too much in

view.

The Quarterly yournal of Science, 1829, pp. 74-83,

contains his first paper on the diffusion of gases. In it

he states that the diffusiveness of gases is inversely as

some function of their density, apparently the square-root

of the density ; he also considers it conceivable that orifices

of excessive minuteness may be altogether imoassable by
gases of low diffusive power, but defers these theo-

retical considerations to a future paper. This promise

was fulfilled by a paper in 183 1, the object of which was
to establish the following law of the diffusion of gases.
" The diffusion or spontaneous intermixture of two gases

I
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in contact is effected by an interchange in position of

indefinitely minute volumes of the gases, which volumes
are not necessarily of equal magnitude, being in the case

of each gas inversely proportional to the square root

of the density of that gas." He speaks of diffusion " being
effected by a force of the highest intensity," and insists

that diffusion takes place between the ultimate particles

of erases, and not between sensible masses. In a later

paper, Phil. Trans., 1863, he states that molecules only
of gas can pass the pores of graphite, "and they may be
supposed to pass wholly unimpeded by friction." He
showed that a gas may pass into a vacuum in four ways,
first by effusion, a movement which affects masses of gas
only, second, by diffusion which affects molecules, third,

by transpiration through capillary tubes, " the transpira-

tion ratios forming a class of phenomena remarkably
isolated from all else at present known of gases," and
lastly by a previous absorption in the walls of the septum
which divides the gas from the vacuous space, as was
so beautifully shown in the papers published in the years
1866-69. In one of these, in considering the passage of
gas through metallic septa, he recognises "an inter-

molecular porosity due entirely to dilatation at a high
temperature," and thus apparently hoped to ascertain the
ulcimate size of molecules, for he says that this "species
of porosity, if it exists, might well be expected to throw
light on the distances of solid molecules at elevated
temperatures."

His views are very clearly defined in a paper published
in 1863 entitled "Speculative Ideas respecting the Consti-

tution of Matter." He is of opinion that the various kinds
of matter now recognised as different elementary sub-

stances may possess one and the same ultimate or atomic
molecule existing in different conditions of movement.
Were this ultimate atom at rest, the uniformity of matter
would be perfect ; but it always possesses motion, due to

a primordial impulse, and, as differences in the amount of
this motion occasion differences of volume, matter only
differs in being lighter or denser matter. The gaseous
molecule is composed of a group of the preceding inferior

atoms following similar laws and is thus a reproduction

of th3 inferior atom on a higher scale. Chemical com-
bination consists in equal volumes of the different forms
of matter coalescing and forming a new atomic molecule,

and is therefore directly an affair of weight ; and the

combining weights differ because the densities, atomic
and molecular, differ. Graham is further careful to point

out that liquefaction and solidification probably only

involve a restriction of the range of the atomic move-
ment.

In this brief sketch it has not been possible to touch on
his views as to states of matter, such, for instance, as the
" colloidal condition which intervenes between the liquid

and crystalline states," or to the more purely chemical
portion of his work, of which his theory of polybasic acids

is probably the most remarkable.

Widely as the value of Graham's work was recognised
during his lifetime, there is no doubt that the appreciation

of it is increasing, and cannot fail to be stimulated by
Mr. Young's liberality, which has set forth the researches
in such a manner as to impress us with their coherence
and strength.

W. Chandler Roberts

THE ANDES AND THE AMAZON
The Andes and the Amazon; or, Across the Continent of
South America. By James Orton, A.M., Professor of
Natural History in Vassar College, U.S., &c. Third
Edition, Revised and Enlarged, containing Notes of a
Second Journey. Maps and Illustrations. (New
York : Harper Brothers, 1876.)

A S is indicated in the title this work contains accounts
-^^ of two separate journeys, to a considerable extent
over the same ground, the first undertaken in 1867, the
second in 1873. A narrative of the former was published
several years ago both in America and in England, we
believe; the second half of the volume is quite new and
is essentially supplementary to the former. The results

of the journey of 1867 are given in the form of a personal
narrative, those of 1873 are arranged systematically in a
number of chapters on the various features cf the Amazon
and its surroundings. The main scientific results of
both expeditions have been described in the Proceedings
of various scientific societies and in scientific journals in

America and in England, and the present volume is

therefore perfectly free from any details that would prove
unattractive to the general reader.

In the journey of 1867 Prof. Orton and party landed at

Guayaquil in Ecuador, mounted the Andes to Quito, pro-

ceeded by Papallacta, Baeza, and Archidona, still among
the Andes, to the Napo river. Floating down this river

they reached the Amazon, took s Learner at Pebas, and
enjoyed a splendid sail to the mouth of the river at Pard.
In the second journey, that of 1873, Prof. Orton Innded
at Para and sailed up the great river to Yurimaguas,
thence over the Andes to the Pacific Coast and down to

Lima, with a side-excursion to Lake Titicaca by way of

Arequipa.

Prof. Orton tells his story in most attractive style. He
is in danger sometimes, no doubt, of degenerating into the
florid, but from beginning to end of his large volume he
never ceases to be attractive, amusing, and instructive.

He writes on people and things in the wonderful region
of the Amazon with great piquancy, genuine humour,
and full knowledge ; he fretjuently becomes absolutely

eloquent, if not poetic. Few features of the towns and
the country through which he passed have escaped his

attention. In describing his first journey, he lingers at

Quito for several chapters, describing the city, giving

hints and comments on its history, touching off the ap-

pearance and character of its easy-going people, giving

an account of the country of which it is the capital,

Ecuador, the flora and fauna and primeval inhabitants of

the Valley of Quito, rising thence to an eloquent dramatic
sketch, a la Hugh Miller, of the geological history of

South America, the rise of the Andes, and the creation of

the Amazon, devotes two interesting chapters to the

volcanoes of Ecuador and its earthquakes, and before

leaving, gives several details about a lew of the Indian

tribes in " the Province of the Orient." So on his way
dov/n the Napo and the Amazon, he paints vividly and
picturesquely the scenery, the people, the animals, the

plants, and the geology of one of the most interesting re-

gions in the world. He chats pleasantly and piquantly of

all he comes across, never gives the reader a chance of

feeling wearied, and leaves him, if he has been a faithful
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listener, with a fuller and clearer knowledge of the

Amazon and its tributaries, its basin, its products, its

people, its cities, and fragments of towns, its industries,

and its probable future, than he could get from reading

many other books. The second part especially, contain-

ing the results of the journey of 1873 systematically ar-

ranged, will be found extremely handy and valuable by

anyone who desires in brief space a general view of the

physical geography, natural history, ethnology, industrial

resources, commerce, prospects, and scenery of the vast

Amazonian region. Prof. Orton has evidently supple-

mented his personal knowledge of the region by an

extensive study of the contributions of others who have

written on the subject, so that while the classical works of

Bates and others, as well as the special papers of Prof.

Orton himself, will be resorted to by those who desire

to make a thorough study of the Amazonian basin, we

know of no single work containing a fuller, more bril-

liantly written, and at the same time more trustworthy

general account of the basin of the Amazon and its many
wonders. The following extract on the density of

population in the Amazonian valley will give our readers

some idea of the style of the work :

—

'•'• The valley of the Amazons is probably the most
thinly-peopled region on the globe, save the great deserts

and the polar zones. There are not 40,000 souls along
the banks of the rivers in the whole province of Ama-
zonas and the Lower Maraiion. Many cf the towns
marked on the maps do not exist, or are represented by
a solitary palm-hut. The visible population is almost

confined to the circumference of the valley ; as at Pard,

near the mouth of the river ; at Moyobamba and Tara-

poto, on the oriental side of the Andes ; and at Trinidad,

Santa Cruz, Cochabamba, and La Paz, on the head-waters

of the Madeira. The great basin is filled with a con-

tinuous, dark, primeval forest, rarely disturbed by the

hand of man, and into which daylight seldom enters.

Yet imagination peoples this pathless wilderness with un-

counted swarms of savages. There are, it is true, nume-
rous clans (we can hardly call them tribes) of Indians,

distinct in language, and often hostile toward each other.

But many of these so-called tribes, though dignified with

separate names, are insignificant in numbers, barely

mustering a hundred ; while the Mundurucii, the largest

known tribe in the valley, does not exceed 8,000— men,
women, and children. Nor are there any remains of

ancient walls to indicate a bygone civilisation, or even
shell-heaps in memory of a more primitive race.

" Until the close of the Tertiary age the waters pre-

vailed over this heart of the continent ; and since then
vegetation has had the mastery, leaving little chance for

animal life. And until there is a decided change in the

physical geography of the valley, a large part of it must
remain unfit for permanent settlement, on account of the

annual floods ; for a rise of 40 feet in the river drives the

inhabitants from their summer resorts on the margin of

the streams to the higher terra Jirma within the forest.

In this way nomadic habits are engendered or perpetuated,

and poverty is almost inevitable, for half the year (flood-

time) it is hard work to get a living. Furthermore, this

regular inundation of the country and the lack of grassy

Kampos (except on the Lower Amazons and the Btni
sgion) prevent the raising of domesticated animals,

which, if it does not lie at the foundation of agriculture,

certainly does aid in the transition from the savage to a
semi-civihsed state. In this respect the natives of Cen-
tral Asia and Africa, as well as the maize-eating tribes of

the Andes, have an advantage over the mandioca-eating
Indians on the Amazons."

While minute criticism might find many statements

and hypotheses in Prof. Orton's work to challenge ; while

some of his chapters may be considered by the lover of

severity of style as intolerably florid ; while in short any-

one who has a mind to might find something to object

to, we are sure that all into whose hands the work may
fall will agiee that few more attractive and at the same
time more instructive works of travel have been written.

Pror. Orton seems to anticipate that ere long the Amazon
will become a highway for tourists, as it well might—even

now it has a considerable service of steamers—and there-

fore gives many hints, directions, and statements of

expense that render his work valuable as a guide-book.

Not the least attractive feature are the many well-

executed illustrations of places, people, scenery, and
animal and plant life that enrich the volume. Two large

maps, one of the Maraiion and its tributaries and the

other of Equatorial America, add to the value of the

work, which will doubtless be brought within reach of

the English reading public by some enterprising pub-

lisher.

OUR BOOK SHELF
The Secret of the Circle, its Area Ascertained. By Alick

Carrick. Second Edition. (H. Sotheran and Co.,

1876.)

The Impossible Problem. By James Alexander Smith.
Printed for the Author's Use. (Shaw and Sons, 1876.)

The only difference we have been able to detect between
this edition and its predecessor are that the last lines of

pp. 34 to 38 of the first edition are the first lines of pp.

35 to 39 of the second edition, with the corresponding
changes of the other lines of the several pages, that a
date has been omitted on p. 39, and fig. 2 on p. 41 shghtly

modified. With our copy we were favoured with a
number of Jhe Welshman (Sept. 29, 1876) containing

a very long notice of it, supplied to the editor of the

paper by an enthusiastic admirer of the work. An extract

or two will sufficiently illustrate the article. " Don't let

the reader run away with the idea that this is a prelude

to any long, complicated calculations, understandable only

by the initiated. As simple as truth itself, when ascer-

tained, the solution of this problem is as easy and capable
of absolute proof as any ordinary sum in addition and
subtraction." "This beautiful problem and mystery that

has tempted, attracted, and defeated the skill of thou-

sands of the most subtle and far-seeing minds for thou-

sands of years is found, when looked at in the right way,

to be as easy and as simple as the alphabet." " It will

not suffice for mathematicians to endeavour to show by
any fallible and inadequate system of computation now in

vogue that this result cannot be. The reader can judge
for himself."

We in our former notice pointed out what we considered

defective in Mr. Carrick's proof. The work is a posthumous
one, hence it is that the second edition has experienced no
revision at the author's hands.

Mr. Smith, in his pamphlet (8 pp.), arrives at the same
result as Mr. Carrick, viz., that rr = 3^, or the area of the

circle equals | of the square of the diameter -\- ^ oi that

square. The roads pursued are different.

Though we cannot agree with Mr. Smith, we have read

his work with some interest, for there are some neat little

pieces of simple construction in it. His equations on

p. 5 may be put into the more general form :

—

to = {?,+P)x,y = (I +p)x,z = (I + 2P) X.

We have not been able to see if other values would
satisfy his equations besides the one he has selected,

which leads him to draw the conclusion he does.
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Concise Instructions in the Art of Retouching. By Bur-

rows and Colton. (London : Marion and Co, 22 and

23, Soho Square, 1876.)

For some years past a conviction has been growing

amongst the better class of professional photographers

that their art alone, even under the most perfect condi-

tions, is unable to produce an artistically perfect portrait,

a proposition, by the way, for which the true artist has all

along contended in the face of the constant assertion of

the converse by fanatical advocates of " sun-painling

"

pur et simple. The victory having at last rested with the

artists, a number of books on retouching have been pub-

lished, each professing to give the true method of at once

producing artistic pictures.

We are glad to see that in the present little work the

authors disclaim any such intention, but, on the contrary,

proceed solely to instruct their pupils in the work before

them, which we may here inform the uninitiated is no
less a one than that of restoring, so to speak, on a photo-

graphic negative those injuries 10 a face which may have

been caused by imperfect lighting and defects, such as

dust, &c., in the film ; or disease or physical injury to the

face itself. In fact, the art of the re-toucher is to convey

to a photograph a certain amount of that idealisation

always manifest in the works of the painter, the want of

which is the unknown cause so often producing a feeling

of dissatisfaction even with the best of photographs.

To carry cut their aim, the authors give two very good
lithographs of the muscles of the face and head, with two

more of the same model covered with the flesh. Two
negatives on a flexible film (apparently taken by War-
nerke's process) are also added as examples of the work
to be done. The descriptive matter is concisely put, and
is clear and to the point. We have little doubt that the

book will be of service to many amateur and professional

portrait photographers. R. J. F.

LETTERS TO THE EDITOR
\Ilic Editor does not hold himself responsible for opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond with the writers of, rejected manuscripts.

N'o ttotice is taken of anonymous commtinicationsi\

Sea Fisheries

I HAD hoped that Mr. Ho'.dsworth, in the rejoinder which he

told me he was preparing to my former letter (Nature, vol. xv.

p. 55) would have confined himself to defending the assertions

he had before made, or at most to rebutdng the evidence I had

adduced in reply to them. In this case 1 should have gladly

left the matters at issue between him and me to the judgment of

the public. Unfortunately he has thought it needful for the sake

of the cause he adopts to introduce some new assumptions and

charges, conveyed in language of a rather vigorous kind, so that

out of regard to the good opinion of your readers, 1 am driven

again to trespass on their forbearance and yours. But in doing

this I shall try to be as brief as possible, and however much my
friend may have exceeded the limits of a rejoinder, not to follow

his example.
All will fully agree with Mr. Holdsworth that an " index is

not a /;-/«>," but few will deny that an index is a valuable aid to

mastering the contents of a book. If he says that this particular

index is a bad one, I must leave him to settle with the maker of

it. If it is neither bad nor good it may be misleading unless the

user of it looks pretty carefully into the text. But if it is good,

as I beheve, it gives the reader the best of all help in acqainiing

himself with the huge volume, and by its help nobody need fear

falling into dangerous mistakes. It does not seem to me that I

have fallen into such. The errors which ray friend asserts I

have made are, if errors at all, veiy trivial, and as one tells for,

and the other against, his views, thty may be safely paired off to

the detriment of neither side. As to the figures set in the last

column of my table, against "Cod and Ling," they ought to

have been "33 "instead of "38"—a mistake in copying or

printing which escaped my observation till now. I freely give

Mr. Holdsworth the benefit of it. The next two paragraphs of

his letter have afforded me some merriment, though chastened by

the thought that he must have a very low opinion of me if he
seriously supposes I am ignorant of the notorious reputation of

the dog-fish. Whether " predatory fishes," however, are neces-

sarily "mischievous," so that the two epithets should be closely

linked together, as though one was the consequence of the other,

is a large question, upon which I shall not enter. But surely it

is obvious that the prevalence of predatory fishes is more or less

a measure of the prevalence of their prey, and as the blind man
judged of the value of the field by asking how many thistles

grew on it, so may we judge of the abundance or scarcity of other

lishes by the abundance or scarcity of the dog-fish. Might I

here apply to Mr. Holdsworth an expression of his own to my-
self, and say that, from these paragraphs, I am justified in be-

lieving him unable to comprehend one of the simplest relations

of animal life ?

As to herrings, I pretend to no greater knowledge of their

natural history than other people do. I do not see why I should

be accounted more ignorant, or attempting to conceal that ignor-

ance, by any mysterious evolutionary process from my inner

consciousness or elsewhere. The herring is admittedly not

ubiquitous in the sea, i.e., it has, like other animals, its more or

less definite range. It therefore has " borders," though even
Mr. Holdsworth cannot lay them down exactly. My friend is

pleased "to doubt very much" whether I "had given five

minutes' attention to the practical study of the habits of the

herring—to its life-history " before I wrote my Glasgow address.

That rather depends on what may be cilled " practical study."

Has Mr. Ploldsworth ever heard of a " water-telescope "—an
instrument of v/hich I can find no mention in his book—or has
he ever looked through one ? If, when the days get a little

longer and the steamers are running conveniently, he will cross

to Norway and follow the coast to the Lofoden Islands (perhaps

he need not even go so far), he will possibly appreciate the value

of these remarks, and will be doing what I did more than twenty
years ago.

The next five paragraphs of Mr. Iloldsworth's rejoinder seem
to contain very fair comments on what I had urged, and, though
I do not thereby assent to them, I may say that had the rest

been of apiece with them I should not now be troubling you. I

must, however, express my disappointment that in what follows

no definite information is given as to the sea-fishes which are so

often said to be devoured by sea-birds. Here is room for almost

any amount of new and interesting observations, whether those

observations affect his argument or not. He, not I, introduced

the topic, for reasons I suppose kirown to himself, but not to

be guessed at by me. He now seems to consider it, as I did,

irrelevant.

Then as to Prof. Baird's reports. Far be it from me to find

fault with my friend for fishing out the two passages which, as

he thinks, tell in his favour. But these relate to two particidar

kinds of fishes^—the ale wife and the cod—-the former raaiidyas

furnishing food to the latter, and I never said that to over-fishing

only was the dimmution in every case due. The decrease of the

cod is ascribed by Prof. B.aird to the decrease of the alewife, and
this, he says, is caused by the erection in the tidal rivers of im-

passable dams or of weirs by means of which every fish ascend-

ing the river to spawn was caught. Surely this was " over-fish-

ing." In the first of his reports this question is considered far

more generally and closely than in the second, from which Mr.

Iloldsworth's extracts are taken, yet there is nothing in the

latter really to contradict the conclusions arrived at in the

former. Hence I infer that they are still upheld by their

author, and their nature may be seen by the following citations

from his "General Summary of Results" (Part I., pp. 38,

39) :—
" I. The alleged decrease in the number of food- fishes in these

waters within the la^t few years has been fully substantiated.
" II. The shore-fishes have been decreasing durin ^ the paij

twenty years, gradually at first, but much more abruptly froi(

about the year 1865, the reduction by the year 1871 being (
great as entirely to prevent any successful summer- fishing wil

the hook and line, and leaving to the traps and pounds the burd<

of supplying the markets. This statement applies also, but p€

haps to a certain extent, to the blue-fish. The decrease in th^

numbers first manifested itself about ten years ago, and is golll

on quite rapidly until now.
" HI. This period of decrease represents the time during which

the traps and pounds have been well established, their operations

I The menhaden and ihe mackarel are indeed mentioned, but incideatally

and with some uncertainty.
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increasing year by year, and their catch, especially in the early
spring, being always very great.

" VI. The decrease of the fish may be considered as due to
the combined action of the fish-pounds or weirs, and the blue-
fish, the former destroying a very large percentage of the spawn-
ing fish before they have deposited their eggs, and the latter
devouring immense numbers of young fish after they have passed
the ordinary perils of immaturity."
As Prof. Baird goes on to remark that there are no measures

at command for destroying the blue-fish, even if that were desir-
able, and as the blue-fish was once far more abundant than it is

at present, while other fishes were also more numerous, I cannot
see that I made any mistake in stating that "over-fishing" was
unquestionably assigned as "the chief cause" of the decrease in
American sea-fisheries.

Lastly, Mr. Holdsworth says that the question lies between
the late Royal Commissioners and myself It was under this
belief, holding him as their secretary to be their mouthpiece, that
I took some trouble to reply to his first letter. Had any one not
in that position challenged my remarks I should, perhaps, have
not felt myself bound to give my reasons for the faith that is in
me._ He asserts that I have " no practical acquaintance with the
subject." Possibly he considers that qualification limited to
those who have been named in a Fishery Commission. In such
case I certainly have none. He further charges me with using
the Index to the Evidence as my " sole guide." Here I must
venture to contradict him. I have used that Index, indeed, but
much as Norwegian fishermen use the "water-telescope"—to
look into the teeming depths of evidence below, unobstructed
by the surface ripple of a Report.

To sum up. Your readers are aware that I originally treated
of the Fisheries question as part of a much wider subject on
which I felt constrained to speak my mind at a fitting oppor-
tunity. I have yet to learn that the Report of a Royal Com-
mis.<.ion is beyond the reach of fair and cool criticism, or that it

is obligatory on all men to accept that Report as a revelation
from supreme intelligence. My criticism of this Report was, I
venture to think, not unfair, and it was not made in hasty warmth.
Some ten years had passed since I adopted the opinions I hold,
and the time had come when, as I thought, I could not help
uttering them, nor does it seem to me that an unfitting occasion
was offered by a meeting of the British Association. The
decision of the question whether there is and has been " over-
fishing |' or not is hardly helped by the reiteration of the pas-
sage with which my friend ends his rejoinder,

Magdalene College, Cambridge, Alfred Newton
December 15, 1876

Ocean Currents

Agreeing in the main with Mr. Digby Murray's argument
on the subject of ocean currents in Nature (vol. xv. p. 76), I

am the more disposed to criticise s-ome of the statements with
which it concludes, as put forward too strongly, to say the least.

I would ask for the "absolute proof" which Mr. Digby
Murray supposes to exist, that (i) the upper current rt-turn-trades
" flowing from the equator descend again to the surface of the
ocean on the polar sides of the calms of Cancer and Capricorn,"
and (2) "that these equatorial currents, subsequent to their

descent on the polar sides of the calms of Cancer and Capricorn,
are known as the westerly winds of the temperate zones." That
these statements represent the prevailing opinion on the subject

I readily admit, but I have ever looked in vain for any convincing
arguments in their favour.

As regards the hypothesis that the trades cross one another in
the region of equatorial calms, I may perhaps be permitted to

quote some remarks of my own, made two years ago [Symons'
Met. Mat;., vol. x. p. 37), since subsequent study has tended to

confirm the doubts which I then expressed :

—

" Maury's hypothesis, that the surface trade-wind of one
hemisphere becomes the upper-current return-trade of the other

(' Physical Geography of the Sea,' sec. 122 to 139) was in all

probability originally suggested by the well-known fact that over
the southern portion of the N.E. trade a S. E. upper-current

prevails, and over the northern portion of the S. E. trade a N. E.
Upper- current, though he lays most stress on the arguments
which he draws from the greater rainfall of the northern hemi-
sphere (sec. 169 to 186), and from Ehrenberg's examination of
the African air-dust (sec. 266 to 296).

" A seaman on approaching the doldrums, commonly notices a
current overhead blowing at an angle of about 90' with the
surface-trade

; he is aware that this upper-current coincides in
direction with the trade on the other side of the doldrums, and
that in the calm belt itself, there is an upward motion of the at-
mosphere. It is, therefore, not unnatural that he should conclude
that the upper-current which he observes is a poleward exten-
sion of the opposite trade in the higher regions of the atmosphere.
It may also, I think, be admitted that the rapid and suddenly
shifting cloud-currents, often observed over the region of the
doldrums, are somewhat in keeping with Maury's idea of
' curdle?,' or alternate strips of air.

" I would suggest that this hypothesis (which many subsequent
writers have been surprisingly ready to adopt) may, perhaps, be
subjected to a crucial test, if an answer can be given to the fol-
lowing query .-—When the south-east trade draws so far to the
north as to be deflected into a south-west surface wind, what is

the prevalent direction ot the upper-current over the southern
portion of the north-east trade? If it runs from south-west it

will be difficult to resist the conclusion that Maury is right ; if

from south-east it will appear probable that the upper-current is

(principally at least) the north-east trade, deflected in the first

part of its return course towards the north-west, just as it is in
the subsequent part towards the north-east.

" Perhaps some meteorologist can give a definite answer to this
question. The published data for its solution appear rather
scanty ; but, so far as my own limited information goes, the
observations are generally rather adverse to Maury's theory."

I would now ask what proof exists that the upper currents
from the polar depressions and those from the equatorial depres-
sion cross one another in the calms of Cancer and Capricorn so
as subsequently to become the trades and anti-trades respec-
tively ? Since these upper-currents are understood to meet at
the belts of tropical calms and there to descend, it is surely
"more reasonable to suppose that their currents intermingle
and that their mixed volume is then drawn off north and south,
as required to restore the equilibrium of the atmosphere." These
are Mr. Digby Murray's words in reference to the equatorial
calms, and I fail to see why they will not apply to the calms of
Cancer and Capricorn.
The whole question of the cause of the prevailing south-west

and north-west winds of the north and south temperate zones,
and the relation which these bear to the polar areas of barome-
tric depression, may be regarded as fairly solved by the re-
searches of Mr, Ferrel, Prof. J. Thomson, and others. As
regards the great intensity of the Antarctic, as compared with
the Arctic depression, and the superior force of the we-terlies on
its border, there is surely primd facie ground for believing that
these are mainly due to superior evaporation in the water-hemi-
sphere generally.

_
(I say "mainly," because it seems probable

that the comparative absence of surface-friction experienced by
the atmospheric currents in that hemisphere tends to intensify
the Antarctic depression.) That the evaporation from the warm
surface-water of the North Atlantic is in excess of that from the
relatively cold surface-water of the South Atlantic, may be
readily admitted ; but the Atlantic represents, after all, only a
small portion of the surface of the globe. Will anyone main-
tain that the evaporation from the whole continent of Asia is

equal to that which takes place from the corresponding area of
the South Indian Ocean ? W, Clement Ley

Solar Physics at the Present Time
Having now read the Astronomical Register's more extended

account of the November meeting of the Royal Astronomical
Society, I found it very confirmatory of Nature's shorter, but
more quickly produced, summary of November 23, especially in

what was said in the discussion upon Prof, Langley's ( United
States) paper on Sun-spots and Terrestrial Climate. Will you
kindly allow me to remark :

—

I. I am extremely glad that Sir G. B, Airy is now finding

from the deep-soil thermometer observations at Greenwich that,

whatever may be the interior temperature of the earth, and the
terrific manifestations of it in some special volcanic localities

abroad, yet all the remarkable changes and occasional abnormal
elevations of temperature in the Greenwich soil come from with-
out ; for. Sir, that is precisely one of the earliest conclusions
which I deduced for the Edinburgh soil, from the longer series of
similar deep-soil thermometers there, and which I had the honour
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of communicating to the Royal Society of London six years

ago.

2. I am also very glad that Prof. Langley has proved by his

most refined and crucial observations on the direct radiating

powers of spot, penumbra and photosphere surface, combined
with the continuous register of the amount each day of the

spotted portion of the sun, that sun-spots have no sensible power
in themselves for producing any notable change on terrestrial

climate ; because, Sir, in that paper of six years ago, and still

in the hands of the Royal Society, I deduced that sun-spots were
consequences, rather than causes, of the great periodical waves
of heat which come upon the earth from without ; and I proved
that conclusion three times over, or for three successive cycles of

the eleven-year sun-spot period.

3. As we are now on the commencement of another of those

cycle?, I must regret that the chief speakers seemed to intimate

that almost all their idea of further investigation into the origin

of those mysterious heat-waves received by the earth from with-

out and apparently from the sun, centred in causing to be made
more sun-spot observations ; for, Sir, not only did it sound very

much like proposing to lock the stable-door as soon as it should

be announced that the horse is no longer therein, but there are

further features accompanying those occasional great heat-waves,

showing that they must originate in something much more in-

tense, violent, and complicated than those comparatively harm-
less little phenomena, the dark spots. PiAZZi Smyth,
Edinburgh, December 5 Astronomer Royal for Scotland

Radiant Points of Shooting Stars

IjETWEEN October 13 and November 28, watching for forty-

nine hours, I observed 367 shooting stars, 306 of which were
well seen and their paths registered. On going carefully over

them some thirty-five radiant points are shown, about twenty-five

of which are good positions, while the remainder are open to

more or less doubt. The following are the twelve principal
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of this new star with the Eastern Equatorial of the Paris

Observatory. On the first evening of observation I was
only able to establish the presence of bright lines in the
spectrum, two days after the atmospheric conditions
enabled me to make a more thorough examination, and to

take measurements as exact as the feeble light of the
star permits. The following is the result of the spectro-

scopic investigations :
—

The spectrum of the star is composed of a certain

number of bright lines standing detached on a sort of

luminous background, almost completely interrupted

between the green and the blue, so that at first sight the

spectrum appears to consist of two separate parts. In

order to study it qualitatively, I made use of a spectro-

scopic eye-piece, specially constructed, which utilises the

greatest portion of the light, and allows us to vary its con-

centration. For the measurements I employed a Duboscq
direct-vision spectroscope, fitted with a scale visible by
means of lateral reflection. The accompanying sketch
gives an idea of the appearance of the spectrum, and
represents the position of lines measured according to

the readings of the auxiliary scale, in the most complete
series of measurements.

I have only noticed bright lines ; the dark lines, if

they exist, must be very fine and must have escaped me
on account of the very feeble hght of the star. The order

a^y . . . ^ is that of their intensity, taking into account
the visibility of the colour. The following figures are the

divisions of the scale which define their position :

—

a S y ^ 7] 6 e

30 44 60 66 73 81 100 113

The flame of a spirit lamp, observed immediately after,

gave the line D at the division 42 ; but a slight obliquity

of the slit relatively to the lines of the scale, introduces a
constant difference of one to two divisions in the direction

of the re-establishment of the coincidence with the line S.

The sky being covered soon after that measurement, I

left the spectroscope in position without touching it, and
next morning I compared the position of the Fraunhofer
lines visible with the light of the clouds -^

C D ^(mean) F G
31 43-5 653 79-5 116

This is the spectroscope which I employed to observe
the spectrum of the Aurora Borealis of February 4, 1872.

The relative distance of the lines C, D, F, was the same,
2i> 33) 69. There may easily be deduced from these data
the correspondence of the divisions of the auxiliary scale

with the scale of wave-lengths. The following are the
results calculated for the bright lines observed, as also a
table of bright lines of various elements expressed in

millionths of a millimetre :

—

661

656(C)'

7 P
531 517 500 483 451 435- 486(F)- 434

— 5l7((5mean) —
532 — —

Observ.

Hydrogen
Sodium ... — 589(D)
Magnesium... —
Line in Solar

\

Corona . . . /

LiueinChro.|_ g
mosphere. .J •' '

This comparison shows that if we take into account
the small apparent displacement caused by the obliquity

of the slit (which makes all the numbers a little too large),

and the inevitable uncertainty presented by measurements
of such feeble lights, it may be admitted that the lines

a, r], €, coincide with that of hydrogen, S with that of

sodium, and /3 with the triple line 3 of magnesium. The
feeble dispersing power of the spectroscope used did not

enable me to distinguish whether the bright line was
single, double, or triple, for any of the three cases may
occur {CojHptes Rendus, t. Ixxiii., p. 332).

But the most curious coincidence, which I give here

with much reserve, but which it will be interesting ulti-

mately to verify, is the coincidence of the line y, very

bright in the spectrum of the star, with the green line

X = 532 (1474 of Kirchhoff's scale), observed in the spec-

trum of the solar corona and in the chromosphere ; the

feeble band 6 corresponds also to a band X = 447 of the

chromosphere ; one is thus led to think that the line 8

corresponds rather to the bright line of the chromosphere
X = 587 (helium), than to that of sodium, 589. If this

interpretation be accurate, the bright lines of the spec-

trum of the star comprehend exclusively the brightest

and most frequent lines of the chromosphere. The fol-

lowing, in fact, according to Young's Catalogue of the

Chromospheric Lines {Phil. Mag., November, 1 871), is

the designation of the Isrightest lines and their relative

occurrence :

—

Wave-lengths 656(C) 587 532 5i7(^) 486(F) 447 434
Relative frequence ... loo 100 75 15 100 75 100

All the other bright lines have a relative frequency

lower than 10, with the exception of the fourth bright line

of hydrogen X = 410 (/?), to the extreme violet, whose fre-

quency is represented by 100, I believe, moreover, that

I have often seen this line without always being able to

measure it.

To sum up, the light of the star appears to pos-

sess exactly the same composition as that of the solar

envelope known as the chromosphere. Notwithstanding

the great temptation there exists 10 araw irom this fact

inductions relative to the physical condition of this new
star, its temperature, the chemical reactions of which it

may be the seat, I shall abstain from all comment and all

hypothesis on this subject ; I believe the facts necessary

to arrive at a useful conclusion are wanting, or at least at

a conclusion capable of verification. Whatever attractions

these hypotheses may have, it is necessary not to forget

that they are unscientific, and that, far from serving

science, they greatly tend to trammel her.

D'
JUST INTONATION

R. STONE'S lectures on "Sound and Music," just

published, lead one to expect that notwithstanding

the formidable appearance of some of the key-boards ex-

hibited at South Kensington, the cause of scientific music

and of just intonation in particular will be materially

advanced by the Loan Exhibition.

Certainly we may look for something practicable and
little short of perfect in the " Natural Finger-board " of

Mr. Colin Brown, the Euing Lecturer on Music in the

Andersonian University, Glasgow. As supplementary

to the descriptions given by Dr. Stone and by Mr.

Brown himself, I trust the following remarks will help to

elucidate the construction of the instrument, and to make
still more obvious its simplicity and " naturalness."

The vibration numbers of the diatonic scale being

represented by

—

, 9 5 4 3 5 15 2''8' 4' 3' 2' 3' 8'
"'

if we build the scale upon the dominant ^ the vibration

numbers will be—
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, 9 5 45 3 27 15 2
' 8' i' i^' V 76' 8' '

and if we built it upon the subdominant - the vibration

numbers will be

—

, 10 5 4 3 594323
16

Or, more generally, if C, D, E, F, G, A, B, 2C, be taken
to represent the vibration numbers of the so-named notes

in the scale of C, then the vibration numbers of the scales

on G and F will be

—

C, D, E, aF, G, j9A, B, 2C,

C, ^D, E,;F, G, A, ;B, 2C,

where
^

= 135
128'

, ;8
80'

a and /3 being respectively the chromatic semitone and
the comma. Here the law of the formation of the relative

scales is so obvious that they can be written down suc-

cessively at sight.

Now let the fifteen scales be written down from C to

C|i in the one direction, and to Ct> in the other, when it

will be immediately apparent that the symbols are

arranged in groups of threes and fours, and if we draw
straight lines horizontal and vertical so as to enclose

these groups each in a rectangle, we have at once the

properly so-called " Natural Fingerboard," the rectangles

being the digitals, of which the larger are white and the

smaller coloured

Major
Keys.
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ANATOMY OF THE TEETH

^

'O the histologist, the zoologist, and the human ana-
tomist the teeth are organs of considerable interest,

from the points of view of their minute structure, their deve-
lopment, together -with, their variations, as well as from the
diseases to which they are subject ; and yet our literature
has been deficient in a work on " Dental Anatomy, Human
and Comparative." Text-books, such as Quain and
Sharpey's " Anatomy," give us full information with refer-
ence to their structure, form, and development in man,
whilst in Owen's superb monograph on " Odontography,"
as in his " Anatomy of Vertebrated Animals," their zoolo-
gical aspect is treated of in detail. Mr. Charles S. Tomes
has filled the deficiency in the volume under considera-
tion, in a manner so satisfactory that we feel assured that
his work will take a high place among Messrs. Churchill's
valuable " Manuals."

For some years past Mr. Tomes,''following his father's
footsteps, has been carefully investigating the structure
and development of the teeth, not so much in man as in
the lower vertebrata ; and his results have been published
in the Proceeding's of the Odontological Society, the
Quarterly Journal of Microscopical Science, the Transac-
tions of the Royal Society, and elsewhere. In the work
before us these results, many of them of considerable im-
portance, are incorporated in the sections to which they
refer, the book itself being an excellent epitome of our
present knowledge of the development and structure of
the teeth in man and the lower animals.

It is evident to all that a thorough acquaintance with
comparative odontology cannot be obtained by anyone
not familiar with the structure and development of the

« " A Manual of Dental Anatomy, Human and Comparative." By C. S.
Tomes, M.A. (J. and A. ChurchUl, 187C )

teeth. In the same way the facilities for investigating
histological and embryological odontology are much
enhanced by a knowledge of the comparative anatomy of
the organs studied, as is the human dentition, although
we would be among the last to make it a sine qud non
that our dentist should be thoroughly informed on this
large view of the subject. It is, therefore, on these acr
counts that Mr. Tomes's Manual will appeal to more th aii
one class of student.
The work commences with an account of the teeth of

s--"

man and of the bones with which they are associated, " as
being the standard with which the student is hkely, con-
sciously or unconsciously, to compare those other forms
with which he afterwards becomes acquainted." The
dental tissues are next described, followed by the deve-
lopment and eruption of the teeth, the last two hundred
pages being devoted to the zoological aspect of the
subject.

The htiman teeth h^ve been studied so thoroughly that
Mr. Tomes has nothing special^ to tell us with reference

Fig. 3.

to them. As to their arrangement, his experience con-
firms the fact that, from the parabolic curve in which they
are arranged in the typical human jaws, tending to

squarish in the lowest races, " a deviation in the opposite
direction is daily becoming more common in the most
highly civilised races, resulting in a contour to which in
extreme cases the name of V-shaped maxilla is applied."
On the subject of the histology of the dental tissues v/e

notice several interesting points. With reference to the
presence of enamel in the lower vertebrata, we are told
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that a thin layer of this material is to be found in snakes,

and that an enamel organ is always present, as in the

frog and armadillo, where in the fully-formed tooth this

tissue cannot be detected. We cannot refrain alsa from
quoting a sentence with reference to a point of zoological

interest which is frequently overlooked, for, says the

author—" as was pointed out by my father, the passage
of the dentinal tubes into and through a great part of

Fig 4.

the thickness of the enamel, takes place in marsupials

with such constancy, as to be almost a class character-

istic." This condition is seen in Fig. i, where A is

the dentine, B the enamel, and C one of the dentinal

tubes which enters the latter at the point where its course

is most bent, and the smaller lateral ramifications cease.

It is with regard to the development of the teeth that

Mr. Tomes gives us most valuable information, especially

Fig. 5.

among the fish, amphibia, and reptiles, and his argument
as to their homologies, deduced from their condition in the
sharks, is so well stated that we cannot refrain from
quoting it. We read that " if a young dog-fish just about
to be hatched be examined, it will be found that it has no
distinct under lip, but that its skin turns in under its

rounded jaw without interruption. The skin outside

carries spines (placoid scales),, and these spines are con-
tinued over that part of it which enters the mouth and
bends over the jaws ; only they are a little larger in this

latter position. If the growth of the dog-fish be followed,
these spines of the skin which cover the jaws become
developed to a far greater size than those outside, and the
identity and continuity of the two become to some extent
masked. No one can doubt, whether from the com-
parison of the adult forms or from a study of the deveftop-

ment of the parts, that the testh of the shark [and dog-
fish] correspond to the teeth of other fish, and these
again to those of reptiles and mammals ; it may be clearly

demonstrated that the teeth of the shark are nothing
more than highly developed spines of the skin, and there-

fore we infer that all teeth bear a similar relation to the
skin. This is what is meant when teeth are called dermal
appendages, and are said to be perfectly distinct from the
internal bony skeleton."

We reproduce a woodcut (Fig. 2) representing a trans-

verse section of the active and reserve poison-fangs of a
viper, in which i is the tooth in use, the other numbers
tieing affixed to tho-se which will succeed when that

has dropped or been withdrawn by mechanical violence

in the order of their succession, they being arranged, as
can be seen, in pairs. It is shown that this system of

Fig. 6.

paired series does not exist in the cobra, in which the
successional teeth form but a single series ; and it is

suggested that "perhaps this may serve to explain the
preference of the snake-charmers for the cobra, which
would probably take longer to replace a removed poison-
fang th an a viperine snake would."
The striking resemblance between a transverse section

of the dentine in the Ray Myliobates and the Edentated
maifamal, the Aard-Vark IjDrycteropus) of South Africa is

well illustrated in Fig. 3 ; as in Figs. 4, 5, and 6 are the
steps, through the Monitor Lizard (Fig. 4), and the
American Bony Pike (Fig. 5), by which a tooth, apparently
so elaborate as that of the extinct Labyrinthodon (Fig. 6)

—consequently so named by Prof. Owen—may be assumed
to have been arrived at by a gradual increase in the
number and the depth of the numerous inflections of the
pulp-papilla.

Mr. Tomes takes an extremely broad view of the mam-
malian tooth series, and,^ instead of following the but too
frequent method of specialists, is willing to admit that

similarity in dentition is not always associated with classi-

ficational afifinity. As an instance of this we read that
*' it is very easy for us to see how a rodent type of denti-

tion is beneficial to its possessor by rendering accessible

articles of food wholly unavailable for creatures which
have no means of gnawing through a shell or other hard
body. Now it happens that in three regions of the world,
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pretty completely cut oflf from one another, three animals,

in parentage widely dissimilar, have arrived at dentitions

oi rodent type. Thus in Austral a, a region practically

wholly monopolised by marsupials, a marsupial, the
Wombat, has a dentition very much like an ordinary pla-

cental rodent. In the island of Madagascar, which is,

with the exception of a few mice, without indigenous
rodents, a lemurine animal, the Cheiromys [Aye-aye], has
a dentition modified in a similar direction ; and else-

where, scattered over the world, we have the ordinary

rodents. In fact, three creatures, as widely different in

parentage as they well could be, have been modified by
natural selection until they have dentitions, not identical,

but for practical purposes not unlike."

In one instance we think that Mr. Tomes has gone a
little too far in his generalising proclivities, and this is

with reference to the canine teeth, when we are told that "it

would practically be very inconvenient to abolish the term
canine, but it shouid be borne in mind that its signifi-

cance is merely equivalent to caninifor7n premolar^ and
that in describing the dog's dentition we should be less

liable to be misinterpreted were we to say that it has five

premolars, of whicti the first is caniniform." This un-
willingness to recognise the canine tooth as an element
of the dental series makes Mr. Tomes, as do M. Milne-

Edwards and some other naturalists, include the lower
" canines " of the ruminant ungulata, and lemurs, with the

incisors. This, however, is quite opposed to the well-

supported doctrine that in placental mammals there are

never more than three incisors in each side of each jaw,

and if extended to its logical consequences must render
it necessary that the lower incisors of all mammals should

be termed incisiform premolars, a very awkward predica-

ment. We all accept it as a fact that the definition of a
" canine " tooth is not established upon so distinct a
footing as a premolar and a molar, or an upper incisor

;

but any argument which attempts to annihilate its entity

does away with the lower incisors also. In an animal
like the Musk Deer {Moschus moschiferus), where the

premolars are gradually reduced from behind forwards,

how is it, it may be asked, that the upper canine tooth

does not, if a premolar, participate in the reduction ? Re-
versely it is immensely exaggerated in size.

Attention is drawn, to an important fact recently arrived

at by M. Pietkewickz, that, contrary to the statement of

Goodsir, there are no traces, even in the youngest
examples, of rudimentary upper incisors in the true

Ruminantia.
There is another minor point in which we would differ

from Mr. Tomes. Speaking" of the Perissodactylate and
Artiodactylate Ungulata, it is said that " the distinction

between the two groups is strongly marked, if living

animals alone be considered ; but, as Prof. Huxley has
pointed out, increasing knowledge of fossil forms is

tending to break down the line of demarcation." Our
experience is otherwise, and we cannot see between
Coryphodon and Anoplotheriwn any nearer affinities than
between the Tapir and the Hippopotamus. It is quite

beyond our comprehension that an animal with the axis

of the limb running through the middle of the median
digit should be allied to a similar creature in which the
axis runs between the third and fourth digits, except in

times when no such special axis of support existed
;

that is, before the Ungulata came into existence as
such.

In conclusion we cannot do better than recommend
this valuable work by Mr. Tomes to students, not onjly to

those who make the diseases of the teeth their special

study, but also to others who are endeavouring to obtain
reliable information on the comparative anatomy of these
organs, which from their variations and complexity in

different animals, have yielded and for a long time yet to

come will continue to yield', so large a field for zoological
investigation.

FORMA TION OF RAINDROPS AND HAIL-
STONES^

WHEN the particles of water or ice which constitute

a cloud or fog are all of the same size, and the air

in which they are sustained is at rest or is moving uni-

formly in one direction, then these particles can have no
motion reliatively to each other. The weight of the par-

ticles will cause them to descend through the air with

FiG. I.—Perfect Hailstone.

velocities which depend on their diameters, and since

they are all of the same size, they will all move with the

same velocity.

Under these circumstances, therefore, the particles will

not traverse the spaces which separate them, and there

can be no aggregation so as to form raindrops or hail-

stones.

If, however, from circumstances to be presently con-

sidered, some of the particles of the cloud or fog attain a

larger size than others, these will descend faster than the

other-s, and will consequently overtake those immediately

beneath them ; with these they may combine so as to form

still larger particles which will move with greater velo-

city, and more quickly overtaking the particles in front of

them will add to their size .at an increasing rate.

Under such circumstances, t-herefore, the cloud would

Fig. 2.— Broken Hailstone.

be converted into rain or hail according as the particles

were water or ice.

The size of the drops from such a cloud would depend
simply on the quantity of water suspended in the space

swept through by the drop in its descent, that is to say,

' Abstract of paper "On the Manner in whick Raindrops and Hailstones
are Formed.'' by Prof. Osborne Reynolds, M.A , read at the Literary and
Philosophical Society, Manchester.
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on the density and thickness of the cloud below the point

from which the drops started.

The author's object is to suggest that this is the actual

way m which raindrops and hailstones are formed.

He was first led to this conclusion from observing

closely the structure of ordinary hailstones. Although

to the casual observer hailstones may appear to have

no particular shape except that of more or less im-

perfect spheres, on closer inspection they are seen ail

to partake more or less of a conical form with a rounded

base like the sector of a sphere. In texture they have

the appearance of an aggregation of minute particles of

ice fitting closely together, but without any crystalUsation

such as that seen in the snow-fJake, although the surface

of the cone is striated, the strise radiating from the vertex.

Such a form and texture as this is exactly what would

result if the stones were formed in the manner described

above. When a particle which ultimately formed the

vertex of the cone, started on its downward descent and
encountered other particles on its lower face, they would
adhere to it, however slightly. The mass, therefore, would
grow in thickness downwards ; and as some of the par-

ticles would strike the face so close to the edge that

they would overhang, the lower face would continually

g'ow broader, and a conical form be given to the mass
above.
When found on the ground the hailstones are gene-

rally imperfect ; and besides such bruises as may be
accounted for by the fall, many of them appear to

have been imperfect before reaching the ground. Such
deformities, however, may be easily accounted for.

The larger (stones fall faster than those which are

smaller, and consequently may overtake them in their

Fig. 3.—Imitation in Plaster of Paris.

descent ; and then the smaller stones will stick to th«

larger and at once deform them. But besides the defor-

FiG 4.—Imitation in Plaster of Paris.

mation caused by the presence of the smaller stone, the

effect of the impact may be to impart a rotary motion to

the stone, so that now it will no longer continue to grow
in the same manner as before. Hence we have causes
for almost any irregularities of form in the ordinary hail-

stone.

It appears from the numerous accounts which have been
published that occasionally hailstones are found whose
form is altogether different from that described above.
These, however, are exceptional, and to whatever causes
they may owe their peculiarities these causes cannot affect

the stones to which reference is here made.
Again, on careful examination it is seen that the

ordinary hailstones are denser and firmer towards their

bases or spherical sides than near the vertex of the
cone, which latter often appears to have broken off

in the descent. This also is exactly what would
result from the manner of formation described above.
When the particle first starts it will be moving slowly,

and the force with which the particles impinge upon it

will be slight, and, consequently, its texture loose ; as,

however, it grows in size and its velocity increases, it will

strike the particles it overtakes with greater force, and so
drive them into a more compact mass. If the velocity
were sufficient, the particles would strike with sufficient
force to adhere as solid ice, and this appears t be the

case when the stones become large, as large as a walnut,

for instance.

An idea of the effect of the suspended particles on being
overtaken by the stone, may be formed from the action

of the particles of sand in Mr. Tilghman's sand-blast, used
for cutting glass. The two cases are essentially the same,
the only difference being that the hailstone is moving
through the air, whereas in the case of the sand-blast, the

object which corresponds to the stone is fixed, and the

sand is blown against it.

By this sand-blast the finest particles of sand are made
to indent the hardest material, such as quartz or hard
steel ; so that the actual intensity of the pressure between
the surface of the particles of sand and that of the object

they strike, must be enormous. And yet the velocity of

the blast is not so much greater than that at which a good-
sized hailstone descends. It is easy to conceive, there-

fore, that the force of the impact of the suspended par-

ticles of ice if not much below the temperature of freezing

on a large hailstone, would drive them together so as to

form solid ice. For the effect of squeezing two particles

of ice together, is to cause them to thaw at the surface of

contact, and as soon as the pressure is relieved they freeze

again, and hence their adhesion.

It is then shown that hailstones, such as those described,

can neither be formed by the freezing of rain-drops, nor by
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the condensation of vapour on a nucleus of ice ; and that

it is impossible that the particles of ice can have been
drawn together by electrical attraction—their conical

shape, and the increase in their density towards their

thicker sides clearly showing that the particles have aggre-

gated from one direction, and with an increasing force as

the size of the stone has increased.

The possibility of making artificial stones is thus con-
sidered :— If a stream of frozen fog were driven against

any small object, then the frozen particles shculd accumu-
late on the object in a mass resembling a hailstone. Not
seeing his way to obtain such a stream of frozen fog, the

author thought it might be worth while to try the effect of

blowing very finely powdered plaster of Paris. He there-

fore introduced a stream of this material into a jet of

steam, issuing freely into the air (which he hoped would
moisten the powdered plaster sufficiently to cause it to set

firmly into whatever form it collected). The jet was
directed against a splinter of wood.

In this way masses of plaster very closely resembling
hailstones were obtained. They were all more or less

conical, with their bases facing the jet. But as might be
expected, the angles of the cones were all smaller than
ihone of the hailstones. Two of these figures are shown
in the sketches annexed :

The striae were strongly marked, and exactly resembled
those of the hailstone. The bases also were rounded.
They were somewhat steeper than those of the hailstone

;

but this was clearly due to the want of sufficient cohesive

power on the part of the plaster. It was not sufficiently

wet. Owing to this cause also it was not possible to pre-

serve the lumps when they were formed, as the least shake
caused them to tumble in pieces.

Similar masses were also obtained by blowing the

vapour of naphthaline, but these were also very fragile.

Whereupon it is remarked :—At ordinary temperatures
the powdered naphthaline does not adhere like ice when
pressed into a lump. No doubt at very low temperatures
ice would behave in the same way, that is to say, the

particles would not adhere from the force of impact.

Hence it would seem probable that for hailstones to be
formed, the temperature of the cloud must not be much
below freezing-point.

That the effect of the temperature of the cloud exer-

cises great influence on the character of the hailstones

cannot be doubted. And if, as has been suggested by
M. L. Dufour, the particles will sometimes remain fluid,

even when the temperature is as low as 0° F., it is clear

that as they are swept up by a falling stone, they may
freeze into homogeneous ice cither in a laminated or

crystalline form.

The author then proceeds to show that raindrops are

probably formed in the same way as hailstones ; that

although the raindrops have no structural peculiarities

like the hailstones, the aggregation of the particles of

water by the descent of the drop through the cloud is the

only explanation which will account for them. He shows
that, as Mr. Baxendell had previously pointed out, the

amount of vapour which a cold drop could condense
before it becomes as warm as the vapour rvould be in-

appreciable when compared with the size of the drop,

and since, in order that there might be condensation, the

air must be warmer than the drop, the drop could not
part with its heat to the air. He also shows that during
the time of descent of a large drop, the heat lost by
radiation would not account for the condensation of suf-

ficient vapour to make any appreciable difference in the

size of the drop. Whereas if we suppose all the vapour
which a body of saturated air at 60" F. would contain

over and above what it would contain at 32° to be changed
into a fog or cloud ; then if a particle, after commencing
to descend, aggregated to itself all the water suspended in

the volume of air through which it swept, the diameter of

\he drop after passing through 2,000 feet would be ^more

than an eighth of an inch, and after passing through
4,000 feet a quarter of an inch, and so on. So that in

passing through 8,000 feet of such cloud, it would acquire
a diameter of half an inch.

The fact that raindrops never attain the size of large
hailstones is explained as being due to the mobility in the
case of large drops of the surface tension of the water,
by which alone the drop retains its form, to withstand the
disturbing force of the air rushing past ; when the drop
reaches a certain size, therefore, it is blown in pieces like

the water from a fountain.

The origin of drops and stones is then discussed—why
some of the particles in a cloud should be larger than the
others, as it is necessary for them to be in order that they
may commence a more rapid descent. A cloud does not
always rain ; and hence it would seem that in their
normal condition the particles of a cloud are all of the
same size and have no internal motion, and that the varia-
tion of size is due to some irregularity or disturbance in

the cloud.

Such irregularity would result when a cloud is cooling
by radiation from its upper surface. The particles on
the top of the cloud being more exposed would radiate
faster than those below them and hence they would con-
dense more vapour and grow more rapidly in size. They
would therefore descend and leave other particles to form
the top of the cloud. In this way we should have in

embryo a continuous succession of drops.
Eddies in the cloud also form another possible cause of

the origin of drops and stones.

D'ALBERTIS'S EXPEDITION UP THE FLY
RIVER, NEW GVINEA

RECENT letters from Sydney announce the successful
results of Signor L. M. D'Albertis's expedition up the

Fly River, and that he was shortly expected back in

Sydney,
The following letter from him to Dr. George Bennett

has been published in the Sydney newspapers of October
13:-

'* Dear Doctor,— I have written a letter to the Com-
mittee, necessarily very brief, as I have but little time
and a very scanty supply of paper. I am satisfied with
the collection I have made, not for the number, but for
the quality. I have four species of birds of paradise
{Paradisea), the P. raggiana, the P. apoda, the twelve-
wired bird of paradise {Sehiicides alba), the king bird of
paradise {Cincinurns regius), and the rifle bird {Epimachns
magnificus). I got a perfect adult specimen of a casso-
wary, which I think is Casuarius bicarunculatus ; also
the Dasyptihis pecqueti, a new genus of Ptilofis, and a
splendid new species of Gracula, and several other small
but very interesting birds. I have seen many birds
which are not included in the avifauna of New Guinea,
as the Pelecanus conspiclllaiics, the Jabiru {^Mycteria

australis) and the pygmy goose {Ncttapus pulchdlus).
Among my fishes I have some fine and large species.

Of reptiles I have very few except a water snake,
which I hope will be something extraordinarily new.
Among my insects I have some fine Coleoptera, but
the season was not very favourable for them. I expect
to have about five hundred species of dried plants and
between twenty and thirty of living plants, collected far

in the interior, many of which I did not get after-

wards. I hope Mr. C. Moore will be satisfied, as
I have some fine crotons and palms among them,
also some ferns with variegated leaves, orchids, and
several other plants with variegated or spotted foliage,

&c., from the very centre of New Guinea. I hope Mr.
Moore has sent to Somerset some Wardian cases, so that
the plants may not be destroyed by the sea breezes during
the passage to Sydney. I much regret that I cannot send
you any specimens, but I have not a box to pack them
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in ; the few boxes I have are filled with earth and living

plan's. My ethnological collections are very extensive

indeed ; I have literally cleared all the houses, and I

have the best collection of the stone implements of New
Guinea ever seen, of every kind and description. I have

also the ornaments used when dancing and when engaged

in war, paddles for their canoes, &c., &c. I procured

dresses of various patterns, some petticoats made of

human hair, others of grass, both of the natural colour

and dyed ; stone implements, finished and unfinished
;

painted and carved skulls, stuffed human heads, arrows

pointed with bone, artistically worked, and the cement

used in fixing the points. I am very anxious to show
you everything, and see your surprise at the beauty of

my collection, as you can so well appreciate it. I hope

my plan of the Fly River will be correct. I have noted

mile by mile, and every day I landed I recorded the

nature of the soil, &c. I hope the Government, Com-
mittee, and subscribers to the Expedition will be satisfied

with the confidence they placed in me, and, more so,

when I have time to publish my notes in extenso. I have

investigated science in all its various branches, more
especially anthropology. The presence of the great bird

of paradise {Paradisea apoda, Linn.) in the centre of

New Guinea, but at the same time in almost the

same latitude as Am Island, is of the greatest im-

portance after what Lesson has asserted, and which
has been denied by Wallace. I have got specimens

in every stage of plumage, and of both sexes, and I have

no doubt it is the P. apoda, and not the P. papuana. It

is, nevertheless, much smaller than all the specimens I

have seen in the British Museum, and in the collections of

Mr. Beccari and Mr. Cockerell, and if with this distinction,

when compared, any other difference may be perceptible,

then it will probably prove to be a new species. For the

present I believe it to be the Paradisea apoda. I have
t-vo beautiful male birds in full plumage, and also of the

P. 7'ai>giana. 1 hope the Committee will be pleased with

the short report I have sent, but at the same time must ask

them to suspend their judgment of all that I have done until

they receive a more extended and minuter account of the

expedition from me." [Mr. D'Albertis concludes his letter

with a few lines addressed to Mrs. Bennett, in which he
says] :

" I am in good health and spirits, and remember
your kindness, for I bought bananas, when I was starving,

with the red worsted ribbons adorned with pearl shells you
gave me to traffic with the natives. I also enjoyed the

large plum cake for a month, and finished it in the true

centre of New Guinea, and wished I had another. The
flag was the admiration of the natives of Moatta, and I

bore in remembrance the ladies v/ho presented it to me."
P. L. S.

OUR ASTRONOMICAL COLUMN
The New Star in Cygnus.—It is stated by Prof. Littrow

{Bulletin International, December 12) that this star, which on

December I appeared of about the same brightness as at the time

of discovery on November 24, was of the fourth magnitude on

December 2, and two days later had descended to the fifth.

Comparisons with neighbouring stars, using the magnitudes of

the "Durchmuster ng '' on December 13, showed that the

estimate we gave last week was somewhat too low, being doubt-

less influenced hy the unfavourable conditions on the previous

night ; the star was found to be 5 "8—6"0, but as before, without

trace of colour.

The following position for 1876 "o will be rather closer than the

one given last week, R. A. 2ih. 36m. 5o*4is., N.P.D. 47°43'2i"-5,

to which correspond annual precession in R.A. + 2 '36 is., in

N.P.D. - 1 6" "27. We give M. Cornu's spectroscopic results

in another column.

Remarkable Star Spectrum.—D'Arrest, writing in No-
vember, 1873, refers to- the spectrum of the star XX. 1396, of

Weisse's second catalogue from Bessel's zone observations ; he

says "sein Spectrum ist das merkwUrdi^ste unter einigen

tausenden, die ich bislang untersucht habe," and thinks the

star may eventually prove to be variable. Has this object been

examined by any British spectroscopist ? It was observed by

Bessel as an eighth magnitude, October 26, 1823, and his

position reduced to i877'0 is in2R. A. 2oh. 43m. 24'2s. , N.P.D.
67'' 27' 36".

The Minor Planet, No. 169.—This last discovered member

of the group of small planets which was detected at Paris on

September 28, has been named " Zelia." M. Leverrier's

Bulletin of December 12, contains ample materials for the deter-

mination of its orbit.

Newcomb's Corrections to Hansen's Lunar Tables.

—Part III. of papers published by the United States Commis-

sion on the transit of Venus, just received, contains an important

investigation, by Prof. Newcomb, of the corrections required by

Hansen's lunar tables, for the purpose of rendering the lunar

ephemeris available for accurate determination of the longitudes

of stations not telegraphically connected with well-ascertained

positions.

Remarking that determinations of longitudes from moon cul-

minations have been found by experience to be subject to con-

stant errors which there is difficulty in allowing for, Prof. New-

comb refers to its having been a part of the policy of the Ameri-

can Commission to depend rather upon occultations. An occulta-

tion of a star is a sudden phenomenon, and the time at which it

occurs can be fixed by observation within a small fraction of a

second ; wherefore, if the ephemeris of the moon is exact and her

figure a perfect circle, the longitude could be determined from

such observations with a similar degree of precision. The ine-

qualities of the lunar contour form a source of error that it is

impossible to avoid, but may be considered to be eliminated

from the mean of a large number of observation*, and the star's

position admitting of being fixed by the meridian instruments

with any required exactness, there remain only the errors of the

lunar ephemeris to be diminished as far as practicable, and it is

the object of Prof. Newcomb's paper to reduce these errors to a

minimum.

The material principally relied upon is the series of meridian

observations of the moon at Greenwich and Washington from

1862 to 1874, but in order to verify the most striking and unex-

pected result of the investigation, the comparison of Hansen's

tables with the Greenwich observations during the twelve years

1847- 1858 has also been utilised. The result alluded to is the

irregularity in the moon's longitude represented by

I -"50 sin (56°-8 + 1
3°

-1 24 1 3/)

where t is reckoned in days from Greenwich mean noon of 1850,

January o. The period of this inequality is 27-4304 days.

Prof. Newcomb remarks that "it would perhaps be premature

to introduce so purely empirical a term as this into lunar tables

for permanent use," but in the particular case to which his

researches apply, where it is requisite to obtain the corrections

of the tables with all possible accuracy for a limited period only,

he considers the evidence in favour of the existence of the

inequality sufficiently strong to justify its introduction. He
further observes that the only apparent cause for this term is

"the attraction of some one of the planets."

Prof. Newcomb finds some support to a correction of the

tabular longitude of node, as already suggested by Hansen in

the Darlegung in connection with his discussion of ancient

eclipses. The entire corrections to the moon's longitude given

by his investigation are given at p. 37, supplemented by auxiliary

tables for facilitating the calculation of the corrections required

by the tables as published, the arguments in which extend from

1850 to 1890.
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It will be remembered that Prof. Newcomb communicated his

principal result to the Royal Astronomical Society last summer
(see "Monthly Notices," vol. xxxvi. p. 358).

Prof, Forster's Scientific Lectures.—Under the title

Satnmluno wissenschaftlicher Vortrdge, there has lately appeared

a series of seven lectures on astronomical subjects by the director

of the Royal Observatory at Berlin. It includes an address on

"The Astronomy of Antiquity and the Middle Ages in Relation

to Modern Development," notices of Copernicus and Kepler

and the'r works, &c.

CHEMICAL NOTES
Variations In the Critical Point of Carbon Dioxide

IN Minerals, and Deductions from these and other
Facts,—Mr.W. N. Hartley has continued his experiments on this

subject, and gives in a paper read lately before the Chemical

Society further conclusions as to the existence of the expansible

fluids in mineral cavities. He concludes it to be carbon diox-

ide from the spectrum produced by the electric spark in a tube

containing such gas as was liberated by the decomposition of the

minerals ; the turbidity produced by crushing quartz under baryta

water (Vogelsang and Geissler, 1869); the rate of expansion of

the liquid in sapphire compared with that of carbon dioxide

(Sorby and Butler, 1869) and the determinations of the critical

point made by himself in 1875-76. To determine the critical

point he uses small thermometers ma?e specially for the purpose,

one having a range from — 20 to 140° F,, the other graduated

to register tenths of a degree from 25" to 33° C. The following

table shows all the variations noticed in the critical point of car-

bon dioxide existing in various minerals :

—

Topaz ...

Topaz .

.

Topaz . .

.

Tourmaline
Tourmaline
Sapphire
Sapphire
Sapphire
Rock crystal

Rock crystal

Rock crystal

Rock crystal

Rock crystal

Rock crystal

Beryl ...

Critical point.

28° c.
28° C. and 26°'S

27°-S5
27»-27

26°-

9

between 30° '5 and 31*

between 25 '5° and 26'

29°-5

30°" 95
30'

-95
32°-5

33°7
39°
30° -95
30° -92

He discusses, from his conclusions, certain ideas with regard

to the formation of diamonds, and believes that it is difficult to

suppose that they are entirely formed by a process in which

unoxidised forms of carbcn are intermediate products, otherwise

they would occur not unfrequently in the neighbourhood of coal

formations. The theory that diamonds are produced by reducing

agents on carbon dioxide very highly compressed and acted on at

temperatures much above its critical point, introduces a condition

of things highly suggestive of further speculation, and of experi-

ments subject to conditions under which no chemical reactions

have ever been made in the laboratory,

Thermo-Chemical Researches.—Julius Thomsen has

found in some recent investigations that gold presents allotropic

modifications according to the nature of the solutions from which

it is obtained, and the reagent with which it is precipitated. The
modifications he has examined are gold precipitated from

solution of the chloride and bromide respectively by sulphurous

aci-f, and that precipitate! from the sub-chloride, sub-bromide,

and sub-iodide. These modifications differ in the amount of heat

evolved by each in similar reactions. As the energy shown by

the gold precipitated from solution of the chloride by sulphurous

acid is less than in the other cases, this amount is taken as the

standard. The energy of the gold precipitated from the bromide

is greater by 3 •200 iheat units, and that precipitated from the

sub-chloride, sub-iodide, or sub-bromide by 4700 heat units per

atom.

Tiieine in Te.\.—As the amount of theine varies in various

kinds of tea (according to different analyses) from one to six per

cent., the question naturally arises whether the quality of tea

does not depend upon the amount of theine it contains. Some
time ago M. Claus arrived at the conclu.sion that the inferior

kinds of tea contain altogether more theine than the higher,

pointing out especially that the cheapest, the so-called brick-tea

used in Mongolia and Siberia, and prepared from all kinds of

refuse as dead leaves, stalks, &c., contains far more theine (3*3

to 3 '6 per cent.) than the higher qualities (10 to i'3 per cent.).

M , Markovnikoff, of Moscow, now arrives at different results.

Having made a series of analyses^of one kind of tea by the various

analytical methods used until now, for ascertaining their compa-

rative values, he proves the deficiency of most of these methods.

Ether, for instance, extracts but one-third of the whole amount of

theine, and benzole, one-fourth. Using, then, a more perfect

method, and analysing six kinds of tea, selected from the highest

and from the lowest qualities, he arrives at the result that the

amount of theine in them varies but very little, from 2"o8 to

2 "44, and that it regularly increases, with one exception, with the

quality of tea, whilst the amount of ash giveri by each kind regu-

larly decreases from 6'i to 57 per cent. The differences being,

however, very small, M. Markovnikoff supposes that the quality

of tea does not depend, or depends very little, upon the amount

of theine, and far more upon the quantity of tannic acid and

aromatic oils it contains, but that on the whole the teas made
from younger leaves contain more theine than those made from

older leaves.

Influence of Pressure on Combustion,—Some inter-

esting observations have been recently made by M. Wartha,

on the influence of pressure on combustion. He observed

the burning of six stearine candles in free air, and in an

iron case under a pressure of i '95 atmospheres. They burned

under this pressure with a flame 9 to 12 cm. long, and gave

much smoke ; their luminous power diminished, while the flame

assumed a yellowish-red colour. The decrease of weight after

one hour of burning was found to be less than in burning in

free air. This last result is opposed to the observations of

Frankland, who has affirmed that the consumption of the burning

material of a candle, or the like, is not perceptibly dependent on

the pressure of the medium in which the combustion occurs. It

is supposed that the difference of pressure in Frankland's experi-

ments (on Mont Blanc and at Chamounix) was not sufficiently

great to give a distinct difference in consumption of the burning

matter. M. Wartha further put a candle to burn under an air-

pump receiver, with special apertures, and, with increasing

rarefaction, the flame was seen to enlarge, and its luminous

power to diminish. At a pressure of 90 mm,, the greatest

rarefaction produced, the luminous power was quite gone, and

the flame, which had now assumed threefold size, appeared to

consist of three parts, an inner bluish-green cone with a violet

sheath, and a weakly violet mantle. The diminution of the

luminous power in this case M. Wartha explains by the fact that

under less pressure less of the products of combustion are sepa-

rated in the form of soot.

BIOLOGICAL NOTES
The American Bisons.—An important quarto memoir on

the living and extinct Bisons of America, from the pen of Mr. J,

A. Allen, has just been issued from the University Press of

Cambridge, Massachusetts, It is illustrated by twelve plates ?.nd

a map of North America, in which the distribution of the bison
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at different dates is indicated by various colours. The material

for the account of the fossil forms, namely, Bison latifrons and

B. antiquus, was obtained by Mr. N. S. Shaler, the Director of

the Kentucky Geological Survey during 1868 and 1869, at Big

Bone Lick. Independent of its scientific interest the description

of the chase and rapid diminution of the existing animal will be

found well worthy of perusal.

Coloration of Water by Salp^.—Coral reefs, as is

well known, give a greenish appearance to the surrounding water

when they do not lie far below the surface of the sea. The
captains of merchant-vessels are accustomed to report the obser-

vation of such spots in th*" ocean when they are not marked on

the charts. It has, however, frequently occurred, that subse-

quent navigators are entirely unable to find at such points any

trace of hidden reefs. Baron von Schleinitz, commander of the

German vessel Gazdle, in the report on his late exploring

expedition, mentions that he encountered ten such places in the

meridian 177° E. and 31° S. The iead was sunk to distances

varying from 400 to 600 feet, at all these places, without reach-

ing bottom. The green water presented an appearance as if an

oily liquid was constantly rising to the surface, and a quantity of

it was secured for examination. Investigation showed the cause

of the phenomenon to be the presence of a great number of

small, transparent, spherical salpse. These were joined together

in double rows of sevei each, and by simultaneous expansion

and contraction maintained a regular and comparatively rapid

motion.

The Evolution of the Camelid^.—Prof. Cope traces an

acceleration of the process of ossification of the cannon bones in

Camelidae, by which the three constituent metapodials become
united at earlier and earlier periods of life. In the oldest genus,

Poebrotherium, these bones are permanently distinct ; they are

long distinct in Procamelus ; and in Auchenia the bones are

united before birth. There has been a concurrent reduction of

the incisor teeth. In the Soup Fork genus Protolabis the three

superior incisors persisted throughout life. In Procamelus occi-

dentalis the second of these teeth persisted without being pro-

truded till nearly adult age ; the first incisor was very small, and,

with its alveolus, was early removed. In the -existing Camelidae

the second incisor disappears in the same way. In ruminants

other than Camelidae the third or external incisor has undergone

the same process, while in the Bovidae the canines have also

been atrophied.

Self-Fertilisation of Plants.—Mr. Thomas Meehan,

continuing his observations on this subject, has found that the

flower of Campanula pulcherrima, when confined in fine gauze

bags, seeded perfectly ; the method of this self-fertilisation he
has not discovered. He has ^observed the self-fertilisation of

chicory, which has rather large white pollen grains. The whole
process takes about two hours. About six o'clock in the morning
the pistil with closed stigmatic lobes elongates, pushing through
the mass of pollen, and carrying quantities with it. About an
hour after the stigmatic lobes expand, and the pollen falls into

the cleft and on to the stigmatic surface. The flowers close en-

tirely by nine or ten o'clock of the same day. No doubt pollen,

eating insects visited the flowers, but when these were carefully

excluded, all the flowers had pollen on their stigmatic surfaces,

nevertheless. {Proc. Acad Nat. Sci., Philadelphia, 1876, p. 142.)

An Unusual Case of Natural Selection.—The usual

causes for the origin and increase of secondary sexual characters
do not exist among gasteropods ; there is no struggling between
the males for possession of the females. Mr. E. S. Morse has
described {Proc. Boston So:. Nat. Hist., 1876, p. 284) a curious
case in which in a limited area the shells of the males of
Buccinum undatum scarcely equalled half the length of the

female shells, and there was no doubt abont their maturity. The
rocky ledge on which they lived was at all times washed by im-

petuous currents, and the specimens of Buccinum were always

found hid in nooks and concealed in cracks and crevices. Only
the smallest males could work their way into such constricted

quarters to the females ; thus a diminution of the normal size of

the male had arisen from a singular secondary'sexual cause.

Gelatine in Relation to Nutrition.—Proceeding from

the supposition that the processes of digestion are merely decom-
positions under the influence of water, which furnishes smaller

and more diffusible molecules, that are afterwards compounded
into the constituents of the body, M. Hermann recently [Natur-

forscher) proposed the question whether it might not be possible to

employ gelatine for synthesis of albumen in the system (its decom-

position products being very similar to those of albumen), merely

adding tyrosin to it, the products of albumen-decomposition which

are wanting. He accordingly requested M. Escher to make cer-

tain experiments on the subject. For a number of days the same
food, containing gelatine but no albumen, was given to animals,

and their weight and urme were determined. Then, for a similar

number of days, the same amount of food was given, with a

small quantity of tyrosin added, and weight and urine again

determined. If the above supposition were correct, the body-

weight should diminish during the first period, and the excreted

urine correspond to the gelatine taken, plus some albumen of the

body ; in the period in wliich tyrosin was given, the body-weight

should decrease less quickly or not at all, or even increase, and

the urine be diminished so much as would correspond to the

quantity of gelatine retained in the body together with tyrosin, like

albumen. The experiments (nine series of them) made on pigs

and dogs gave the following results :— i. Gelatine and tyrosin are

absorbed in the intestine ; they do not appear again in the excre-

ment. 2. In food containing no albumen, gelatine alone cannot

sustain the animal organism ; the weight diminishes. 3. The
same holds for tyrosin in food that is without albumen.

4. In food without albumen, gelatine and tyrosin may together

sustain the organism ; the weight of this remains stationary, or

even increases. 5. The addition of tyrosin to food containing

gelatine, but no ^albumen, diminishes the excretion of urine, so

that less nitrogen is excreted thanjaken.

NOTES
Next month a new mineralogical journal will appear in Ger.

many to be called Zeitschrift fiir Krystallographie und Mine-

ralogie. The editor is Dr. Groth, Professor of Mineralogy in

the University of Strassburg. The most eminent German and
foreign mineralogists have promised their co-operation.

The Nation states that the Trustees of the Johns Hopkins
University are prepared, if convinced of the want ot such a

periodical, to assist in the publication of an American JourttaloJ

Pure atid Applied Mathematics. A circular to elicit an expres.

sion of views on this subject has been issued under the signatures

of Professors J. J. Sylvester, Simon Newcomb, Henry A. Rov.^-

land, and William E. Story.

Messrs. Macmillan and Co. are about to publish the first

volume of a "Treatise on Chemistry" by Prof. R'>scoe and
Dr. Schorlemmer. The aim of the authors in this, work has

been to furnish a concise but at the same time complete treatise^

which they hope will serve as a standard for the use of those who
desire to obtain a more extended knowledge than can be derived

from the various excellent smaller manuals that exist. The
authors endeavour to give as complete and accurate an account

as possible of purely chemical phenomena, and a clear descrip-

tion of the chief chemical processes. In the case of each element

and of the chief compounds a, short historical statement of the.
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growth of our knowledge is p refixed to the description of their

chemical properties, while in all cases of importance references

to original memoirs are given. Special care has been bestowed

upon the illustiations.

The following are the arrangements for the Friday evening

lectures at the Royal Institution :—^January 19, Prof. Tyndall,

LL.D., F.R.S., M.R.I.
; January 26, Prof. Huxley, LL.D.,

F.R.S. ; February 2, Prof. Osborne Reynolds, "Vortex Mo-
tion;" February 9, Francis Galton, F.R.S., M.R.I., "Typical
Laws of Heredity;" February 16, Prof. F, Gulhrie, F.R.S.,

"Solid Water;" February 23, J. F. Moulton ; March 2, Sir

John Lubbock, Bt., M.P., F.R.S., M.R.I., "Ants ;" March 9,

Frederick J. Bramwell, F.R.S., M.R.I. ; March 16 ; March 23,

Prof. Gladstone, Ph.D., F.R.S., M.R.I.

M. Leverrier is setting up, at the door of the Paris Ob-

servatory, a public clock for the use of clock-makers, who have

been in the habit of calling at a special room to see a chrono-

meter regulated for thtir use. He has also issued a circular

announcing that every commune which purchases a public

aneroid barometer, places it for inspection in a public building,

and enters into an engagement to send regularly weather tele-

gram', will receive warnings, either directly from the Observa-

tory, or through a departmental office established in each chief

centre.

A LARGE aneroid barometer has been placed in the most

prominent pait of the Paris Halles for the use of the country

people who come daily to sell their garden produce. The dial

is I metre 50 in diameter, and is lighted at r.ight.

At the last meeting of the Netherlands Zoological Associa-

tion {held on Saturday, November 18, in the Zoological Garden

of Rotterdam) the Committee of the Transportable Zoological

Station (see Nature, vol. xv.
, p. 118) presented their first an-

nual report, which was received with enthusiasm by the members

of the Association, and will be printed in its Bulletin. Next

year Flushing will see the station erected in its neighbourhood.

With the addition of a fourth member, the Committee of the past

year was re-elected for the year 1877, and consists now of Prof.

Hoffmann (Leiden University), Dr. Hock {Assistant at the

Leiden Zootomical Laboratory), Dr. Hubrecht (Conservator

Leiden Natural History Museum), and Dr. Horst (Assistant at

the Utrecht Zootomical Labor tory).

No less than twenty-nine medical men have been elected

members of the French Chamber of Deputies, and seven mem-
bers of the Senate. One of these. Dr. Henry Liouville, suggested

the establishment of an extra Parliamentary Conference of all

his colleagues. The idea was cairied into execution, and the

conference of medical legislators has produced much useful

work. Various important bills hive been already prepared

and presented to the Chamber of Deputies by these medical

members. The object of the Conference is merely to deliberate

upon medical matters, all political subjects being excluded.

Members of all parties are admitted if they be'ong to the medical

profession. The meetings of the Medical Conference are held

weekly at the residence of Dr. Henry Liouville.

A Parisian optician recently commenced to observe daily the

exact times at which a radiometer in his shop began and ceased

to rotate. The results are published daily in the Temps, and

although different radiometers cannot well be compared with

each other, these results are already interesting. Since Decem-

ber I, when the first notice was publiihed, the radiometer stopped

twice entirely during the daytime—on the 8th, during a thunder-

storm, which lasted from 1.30 to 3 r.M., and on the 13th, from

10 to 10.45 A.M., during an obscuration produced by fogs. The
exact time of the first move varies from 8. 15 to 10.25 a.m, accord-

ing to the purity of the atmosphere. The time of stopping is

far less irregular, having varied only from 3. 30 to 4 p. M.

The hall in which the Academy of Sciences meets seems tc)

be one of the worst ventilated rooms in Paris. If the windows
are closed the members are stifled with heat and foul air, and
many of the members have a horror of openwindows. An illus-

trious physiologist is specially remarkable for his aversion to a

current of fresh air. At a recent sitting the following colloquy
on this subject occurred :

—"M. Bouley : Nous sommes plonges
dans un air irrespirable ; ce n'est pas tenable ; et, au lieu du
gaz, je desire qu'on nous rende les anciennes bougies. M. Le-
verrier : J'ai reclame I'eclai rage par le gaz ; mais j'avais reclame
aussi un autre mode d'aeration. Or, rien n'a ete change sous ce
rapport. Cependant nous avons le general Morin, et en huit
jours des appareils convenables de ventilation seraient installes,

si Ton voulait. M. Morin : Ah ! en huit jours ! II y a dix ans
que leur installation est decidee en principe ! ! ! M. Leverrier :

L'etat actuel est vraiment honteux ! II n'y a pas de salle aussi

mal ventilee que la salle de I'lnstitut !" If M. Leverrier would
enter the meeting-room in the magnificent new buildings of the

Royal Society during a meeting of that learned body, perhaps
he would be inclined to modify his statement. It is a curious

commentary on the progress of science that in Paris and London
the most unscientifically constructed buildings are those in which
the leaders of science carry on their dehberaions.

Baron von Hofmann, presiden': of the Oriental Museum in

Vienna, has received a letter from the Austro-Hungarian Consul
at Khartoum giving some details of the travels of Emin Effendi

(Dr. Schnitzer). He has visited Uganda, Usoga, and Unyora,
and stayed for some time with King Mtesa, whom he speaks ol

as a most wonderful man, with a considerable proportion of

Abyssinian blood in his veins. This mixture of Abyssinian and
negro blood Dr. Schnitzer is inclined to think accounts for the

varied traits of character which travellers tell us Mtesa exhibits.

He speaks of him as a man of high intelligence, but like all

negroes, a child with tiger instincts ; his liking for Christianity

may possibly be an outcome of his Abyssinian blood. Dr.

Schnitzer states that if he gets safely to the end of his journey

through Nasindi, Magango, over the lake to Duffla and Lado,

he will set about the arrangement for publication of his well-

filled diaries. Dr. Noll of Frankfort will publish the zoological

results of his travels.

A Commission for the investigation of the possibillity of

making a canal across the Isthmus of Darien, left St. Nazaire

last month. If their report is favourable it is stated that the

work will be commenced next year.

A SPECIAL society for sending a scientific and commercial

expedition to the unexplored parts of Asia is about to be formed

at St. Petersburg.

Mr. William Jolly, II. M. Inspector, has reprinted the

paper he read at the B.A. Glasgow Meeting, on Physical Edu-

cation and Hygiene in Schools. Kempster and Co., London,

are the publishers.

In the last session of the Berlin Anthropological Society

Prof. Virchow presented a communication from Dr. Maclay

on the results of his journey through the Malay peninsula.

In his zigzag course through the mountainous region he re-

peatedly encountered savage tribes, displaying many points of

resemblance with the Nigritos of the Philippine Islands. Two
very interesting physical peculiarities of these savages attracted

the traveller's attention. The first was the unusually prominent

development of the so-called third eye-lid, a feature by no means

uncommon among many families of animals ; and the second a

remarkable inclination sidewards of the three outer toes. This
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latter peculiarity has been noticed in several members of the

ape family. In the course of his trip Dr. Maclay reached what

he regarded as the highest mountain of the peninsula. At its

foot he found the most numerous remains of the prehistoric

Milanesian inhabitants, and encountered the dreaded " Bru," an

ape above the human size. His accounts possess a special

interest, as they supply the first accurate description of what are

probably the only continental representatives of the insular

tribes of the Malay Archipelago. Prof. Virchow exhibited also

a bronze three-wheel vehicle, excavated near the River Spree,

which was ornamented with oxen heads and birds. Among a

large number of anthropological objects shown to the Society

were a collection of outlines of the feet of negroes on the Loango

coast, showing in the most striking manner, by comparison,

with the feet of F^uropeans, the crippling effects of modern

costume.

The South African Exhibition is to be opened at Cape Town
on March 15, 1877. We believe that Messrs. R. S. Newall and

Co., the well-known lightning-conductor manufacturers, have

received the contract for supplying their copper-rope lightning-

conductors to the buildings.

A MEETING was recently held in Birmingham of the Council

in conection with the projected aquarium for that town. We are

glad to see that the arrangements for carrying the scheme into

execution are well forward, and a Committee was appointed at

the meeting to make all necessary preliminary arrangements.

The proposed plan of the aquarium seems to us all that could be

desired, and we are glad to see that Mr. Hughes, and other

speakers at the above meeting, showed a laudable desire to make

the institution serve important educational purposes ; we hope,

at least, that it will not degenerate into a second-rate music-hall

and miscellaneous rendezvous.

The French government established many years ago at

Athens a school to which pupils are sent yearly at its expense,

to study, in situ, Greek archoeology. M. Jules Simon, when

?»tinister of Public Instruction, established a similar school at

Rome, for Italian archEcology. Both have been highly success-

ful. The number of works sent to France by them has been so

great that it was stated at the last sitting of the Academy des

Inscriptions et Belles Lettres, that M. Waddington has deter-

mined to issue a special periodical to be called Annals ofAirha:-

ology in order to publish the contributions of the Fellows of the

gchools and of other French archaeologists.

A CORRESPONDENT writes that on Wednesday, about ten

minutes to 5 p.m., while at Blackwater, near Yorktown, Hants, he

suddenly saw, not sixty yards off, what appeared to be a small

ball of fire falling from the heavens. It was of a pale yellow

colour at first, changing to a lovely bluish green ; then, as it

approached nearer to the eaitb, it became brilliant red, with a

tail of fire of the colour already mentioned ; and finally, when

about a yard from the ground, it seemed to go out. There was

no explosion, no hissing sound. There were thin clouds in the

sky at the time, but no wind ; and very few stars had come out.

It shortly became too dark to ascertain if any body had actually

fallen, or if the exploding carbon, or whatever it may have been,

had left any mark on the grass, which was partly under water.

Several friends had noticed an aerolite proceeding from north to

south in the direction of our correspondent's post, about the

time when he saw the fire-ball fall.

The intensity, colour, and polarisation of the diffuse light of

the sky in different parts has recently been a subject of study by

M. Wild, of the St. Petersburg Academy, who has endeavoured

to measure it with a somewhat complicated instrument devised

by him and named a " uranophotometer." Referring to the

Academy's Bulletin for the account of this instrument, we may
here give briefly the results at which M. Wild has arrived :—
I. Proceeding from the sun in a vertical circle northwards, it is

found that the colour of the light gradually changes from the

red end of the spectrum towards the violet, and at about 80"

distance from the sun, it reaches about midway between the

Fraunhofer lines C and D (corresponding to a wave-length of

0*000628 mm.) ; from there on to the horizon the colour gradually

goes back towards the red end of the spectrum. Thus, in St.

Petersburg at the time of equinox, the sun having about 60°

zenith distance, the colour tone of the diffuse light at 80" angular

distance (in a vertical circle) is mostly pure blue, and passes 01
either side into green. 2. The saturation of the colour appears

to reach its maximum at 90° distance from the sun ; where also

the degree of polarisation is a maximum. On either side of

this maximum the degree both of polarisation and of saturation

of colour decreases pretty regularly. 3. The intensity of the

diffuse reflected light of the sky appears, on the other hand, to

be at its least at about 80° distance from the sun, and from there

it increases less quickly towards the horizon than towards the

sun. Thus, while at 140° distance from the sun the intensity is

about five times greater than at 80°, at 20" distance it is over

seven times greater. Southwards from the sun the intensity is

considerably greater than northwards for the same distance.

Thus, at 20° distance southwards it is nearly twice as great as

the same distance northwards. These researches are being further

prosecuted by the author.

The "photography of tones" has been accomplished by Dr.

Stein in a way which he describes in Poggendorff's Annalen
(No. 9, 1876), One variety of his method consists in fixing a

tuning-fork horizontally with its branches in vertical planes
;

there is a hole bored through the upper branch and a horizontal

beam of light of somewhat larger section than the hole is directed

on this from a heliostat. Part of the beam passes through to

a sensitised plate in a case, which plate is made to move rapidly

in a horizontal direction by means of a spring, or the like. Thus
the luminous circle (on the plate) which, when the fork is vibrated

and the plate at rest, gives a vertical line, gives a horizontal sinu-

ous line when the plate is put in motion. The rate of motion of

the plate being fixed, there will be a different number of undu-

lations in a given space for each fork of different pitch. The
curve has some interesting features ; thus, it is much brighter at

the bends than at the intermediate parts, the motion having

been slower at the points of turning. The gradual retardation

and acceleration are clearly shown. Dr. Stein .finds it pos-

sible to photograph all ordinary musical tones, and even those

vibrations which are above the upper limit of audition. He
applies his method to strings also ; fixing on these, with light

supports, small square discs of blackened mica with a hole for

admission of the light. Several cords in a row may have their

periods photographed together on the same plate, the mica discs

rising one above another.

The additions to the Zoological Society's Gardens during the

past week include a Sykes's yiouk^y {CercoJ)ithea4s alJogularis)

from West Africa, presented by Mr. R. Payne ; a Vervet Monkey
{Cercopithecus lalandii) from South Africa, presented by Mr,

Thos. Mash ; a Rhesus Monkey {Macacics erythrceus) from India,

presented by Mr. J. H. Ivory ; a Hoffmann's Sloth {Cholopus

hoffmanm) from Panama, presented by Mr. L. R. Dickinson ; a

Sdver-backed Fox {Canis chama) from South Africa, presented

by Mr. Richard Ladd ; a Common Paradoxure {Paradoxurus

typus) from Bengal, presented by Dr. J. B.t,Wilson ; a Black-

headed Gull [Larus ridibundus), European, presented by Mr.

James Smart ; two Jardine's Parrots {Pceocephalus gulielmi) from

West Africa, two Indian Robins {Geocichla citrina), two Red-

crowned Jay Thrusiies {Garrulax ruficeps), a Horsfield's Moun-
tain Thrush {Mycophoneus hofsfieldi) from India, purchased ; a

Red Coati {Nasua nasica.) from South America, seven Double-

spurred Francolines {Francolinus bicalcaratus) from West Africa,

deposited.
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SCIENTIFIC SERIALS
Memorie della Socitta degli Spettroscopisti Italia ni, for September,

1876, contains a paper on the absorption spectrum of the colour-

ing matters of several mollviscs, by Antonio and Giovanni De-
Negri. The authors show that the colouring matter of the

Elysia viridis gives the same absorption spectrum as chlorophyll,

and that the colouring matter of other molluscs is identical vege-

table colouring matters, or their derivatives.—A table of the

Kolar spots and faculse observed at Palermo in August and Sep-

tember. On at least half the days there was an absence of spots.

The spectroscopic image of the sun's limb as seen at Rome in

January and February, 1875, accompanies this number.—Prof.

Serpieri continues his paper on the observations of the zodiacal

light, by G. Jones.

October.—This number contains a very quaint drawing of the

sun taken from Kircher's " Mundus Subterraneus." It represents

a spherical body covered with flames, bright spots of light, and

puffs of smoke giving the appearance somewhat of facula, spots,

and prominences.—Spectroscopic and direct observations of the

sun made at Palermo in August and September last, by Prof.

Tacchini. He remarks that the height of the chromosphere,

about 12", seems greater than is usual at the minimum sunspot

period where hitherto a diminution has been noticed, the eruptions

were smaller in number. Prof. Serpieri continues his paper in

this number.

Poggendorff^s Aniialen der Physik und Chemie, No. 10,

1876.—On the heat conduction of gases and vapours, and
the dependence of their specific heat on temperature, by M.
Winkelmann.—On the absolute changes of phase in reflection of

light, and on the theory of reflection, by M. Wernicke.—The
electric conductivity of chlorhydric, bromhydric, and iodhydric

acid, and of sulphuric, phosphoric, oxalic, pyrotartaric, and acetic

acid in aqueous solutions, by M . Kohlrausch.—On the transverse

vibrations of liquid films, by M. Melde.—On the photography

of the less refrangible parts of the solar spectrum, by MM. Vogel
and Lohse.—On the number of electric materials, by M. Neumann.
-On anhydride sulphuric acid and a new hydrate of sulphuric

acid, by M. Weber.—Remarks on M. v. Oettingen's paper on
temperature and adiabata, by M. Clausiu";.—On the smallest de-

flection in the prism, by M. Lommel.—On the momentary illu-

mination in observation of light wave streaks, by M. Mach.—On
a radiometer experiment, by M. Ktiiss.—Safety arrangement for

hydrogen-making apparatus for avoidance of oxyhydrogen explo-

sions on mixture of the gas, by M. Rosenfeld.

SOCIETIES AND ACADEMIES
London

Royal Society, December 14.
—" Note on the Photographic

Spectra of Stars." By William Muggins, D.C.L., LL.D.,
F.R.vS.

In the year 1863 Dr. Miller and myself obtained the photo-

graph of the spectrum of Sirius.

" On January 27, 1863, and on March 3 of the same year,

when the spectrum of this star (Sirius) was caused to fall upon
a sensitive collodion surface, an intense spectrum of the more
refrangible part was obtained. From want of accurate adjust-

ment of the focus, or from the motion of the star not being

exactly compensated by the clock movement, or from atmo-
spheric tremor, the spectrum, though tolerably defined at the

edges, presented no indications of lines. Our other investiga-

tions have hitherto prevented us from continuing these experi-

ments further ; but we have not abandoned our intention of

pursuing them," ^

I have recently resumed these experiments by the aid of the
l8-inch speculum belonging to the Royal Society's telescope in

my possession. Considerable delay has arisen from the necessity.

For these observations, of a more uniform motion of the driving

clock. For this purpose Mr. Howard Grubb has successfully

ipplied to the clock the control of a seconds pendulum in electric

ajnnection with a sidereal clock. This system works quite satis-

actorily.

The prisms employed are made of Iceland spar, and the lenses

>f quartz. After an extensive trial of different photographic

frocesses,
preference has been given to dry plates.

The apparatus is so arranged that a solar or electric spectrum

m be taken on the same plate, for the purpose of comparison,

' Phil. Trans. 1864, p. 428.

with the spectrum of the .<;tar. Spectra have'^been obtained of

Sirius, Vega, Venus, the moon, &c.

I do not purpose in this preliminary notice to describe in detail

the arrangements of the special apparatus which has been con-

structed, nor to offer in their present incomplete state to the

Royal Society the results of the experiments. Still I venture

to hope that even in this early stage of the inquiry the enlarged

copy of the spectrum of Vega '(a Lyrae) which accompanies

this note, may not be regarded as altogether unworthy of

attention.

After exposure to the light of Vega the dry plate was allowed

to remain in the instrument until the following morning, when a
solar spectrum was taken upon it through the half of the slit

which had remained closed when the instrument was directed to

the star.

The photograph shows seven strong lines all of them slightly

shaded at the sides. The two lines which are least refrangible

coincide with two known lines of hydrogen in the solar

spectrum.

It is expected, by means of an apparatus now in the course of

construction, to obtain also any finer line which may be present

in the spectrum of this star, as well as to extend the photographic
method to stars which are less bright.

I need not now refer to the many important questions in con-

nection with which photographic observations of stars may be of

value.

Anthropological Institute, December 11.—Col, Lane-Fox,
president, in the chair.—The following new members were
announced ;—Rev. A. H. Sayce, G. Tippets, and T. F. Pea-

cock. The following paper, by H. H. Howorth, was read :

—

On the ethnology of the Germans; Part I., The Saxons of

Lower Saxony. The author contended that the Saxons north

of the Elbe were immigrants, and of the same race as those

south of that river, and that the Saxons were not indigenous to

Hanover or Westphalia, but colonists or invaders. This he
proved by the topography of those districts and by the names
of men, things, &c. He pointed out also the strong differences

between the old Saxons and the Saxons who invaded England.

He referred to Spruner's Historical Atlas for the definition of

the ancient limits of the Saxon peoples.—In the discussion

which followed Mr. Hyde Clarke opposed the author's views,

and considered that in these matters we had no better authorities

than those heretofore accepted.—A paper on the Javanese, by
M. Kiehl, who had resided there for some time, was also read,

and interesting accounts of the religion, customs, agriculture,

&c., of the Javanese were given. Mr, Campbell also spoke on
the subject.

Physical Society, December 2,—Prof. G. C. Foster, presi-

dent, in the chair.—The following candidate was elected a

member of the Society :—G. Waldemar von Tunzelmann.—M.
Janssen made a brief communication, in French, with reference

to a method which he has proposed to the Academic des

Sciences for ascertaining whether planets really exist between
Mercury and the Sun. After mentioning the importance of

photography from an astronomical point of view he explained

his reasons for hoping that a series of solar photographs, taken

regularly at intervals of about two hours at a number of places

on the earth's surface would enable us to determine this question.

As it is necessary that such observations be made at several

places and in several countries, M. Janssen hopes that other

countries besides France, will ere long arrange to have such a

series of observations taken, and he considers that in a few years

the circumsolar regions would thus be explored with a certainty

which could not possibly be attained by any other method. He
exhibited some of the original photographs taken in Japan of

the transit of Venus, and explained the advantage of placing!

grating in the focus of the camera, in order to eliminate distor-

tion.—Mr. Crookes showed the spectrum of a small specimen ot

chloride of gallium which he had received from its discoverer, M.
Lecoq de Boisbaudran. The discovery of this metal is of peculiar

interest, as M. Mendelief had previously, from theoretical consi-

derations asserted it to exist, and had also correctly given some of

its chemical and physical properties. The most prominent line in

the spectrum was a bright line in the blue somewhat more refran-

gible than that of indium.—Mr. Lodge briefly described a model
which he has designed to illustrate flow of electricity, &c., and
he showed how similar considerations can be applied in the case

of thermo-electric currents. The model in its simplest form
consists of an endless cord passing over four puUies, and on one
side of the square thus formed it passes through a series of
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buttons held in their positions by rigid rods or elastic strings,

according as they represent layers of a conducting or non-con-

ducting substance. When considered in connection with thermo-

electricity, the buttons are assumed to oscillate on the cord, and
if they move in one direction with greater velocity than in the

other, the cord will tend to move in the former direction. Now
at a junction of copper and iron an unsymmetrical oscillation of

the molecules must ensue, and the cord, or electric current, will

advance when two junctions are at different temperatures. Mr,
Ivodge showed experimentally that for a given difference of

temperature the maximum thermo-electric current is obtained

when one of the junctions is at 280° C, and beyond this point

the amount of deflection decreases. This fact led Sir W.
Thomson to discover the convection of heat by electricity

;

that is, if we have a circuit composed of copper and iron

and one of the junctions be at the above temperature, the cur-

rent in passing from hot to cold in the iron, or from cold to hot

in the copper, absorbs heat. This fact was experimentally illus-

trated by Mr. Lodge. A strip of tin plate is symmetrically bent

so as to nearly touch the two faces of a thermopile and is heated

at the bend by steam passing through a brass tube on one side

(not end) of the thermopile and kept cold by a current of water

on the other side. As the arrangement is symmetrical no current

is found to pass through the thermopile, but when a powerful

voltaic current passes through the strip of metal, a distinct de-

flection of the needle is observed in accordance with the above
law.

Philadelphia

Academy of Natural Sciences, June.—Prof. Cope's fourth

contribution to the history pf the existing Cetacea, describes new
r.pecies of Globiocephalus, Phoccena, and Lagenorhynchus. He
also described (July 25) a new fossil genus of Cameiidae, Proto-

labis, with three upper incisors on each side.

Paris

Academy of Sciences, December ix.—Vice-Admiral l^aris

m the chair.—The following papers were read :—Theorems
relating to couples of segments miking a constant length, taken

the one on a tangent of a curve, and the other on a normal of

another curve, the two curves being of any order and class, by
M. Chasles.^—On the composition of glass and crystal among the

ancient?, by M. Peligot. He proves by quota'ion and chemical

analysis that the glass of the ancients differed importantly in

composition from the ordinary glass of to-day ; the proportion

of lime was much smaller (our good glasses contain 12 to 15

per cent, of the r weight of it). Further, no test or analysis

proves that the true crystal, the English flint glass, was known
to the ancients. The honour of its invention belongs to us.—

-

General method of analysis of the tissue of plants, by M. Fremy.

He finds the principal tissues of plants, after exhaustion by neu-

tral solvents, to be formed by organic association of (i) ceilulo-

ric bodies (cellulose, paracellulose, metacellulose)
; (2) vasculose

;

(3) cutose, (4) pectose, (5) pectate of lime, (6) azotised substances,

(7) various mineral matters. He indicates the reagent for each.

—On a polymer of oxide of ethylene, by M. Wurtz.—Results

obtained on phylloxerised vines by their treatment with sulpho-

carbonates, manures, and compression of the ground, by M.
Mares.—-M. ds Lesseps presented a report by M. Roudaire on
the results of his exploration of the Tunisian Chotts. An extract

from an Arab'c manuscript found at Nafta shows that the sea at

one time reached to that place. M. Roudaire points out the ad-

vantages of the new project.—On the laws of impulse {entraine-

ment) in plants, by M. Baillon.—A new chapter added to the

history of hybrid Aigilops, by M. Godron,—Researches on
the structure, the modes of formation, and some points relative

to the functions of the urns in Nepenthes distillatoria, by M. Faivre.

The urn is a special formation, sui generis, belonging histologi-

cally to the foliaceous type, derived from the peduncle, which
itself is a continuation of the median nervure of the foliar lamina.

The complex liquid of the urns proceeds from the plant itself; and
liquid poured into the urns is partly absorbed.—On the caries of

bones, by M. Brame.—Researcheson the vitality of the eggs of

phylloxera (third communication), by M. Bdbiani. The upper

limit of temperature, at which the eggs are rendered sterile, is 45°.

(The experiments were made with hot water.) The eggs and
insects brought out of the ground die quickly on being exposed
in a dry place. The eggs by (reason of the chitine of their outer

envelope) present much greater resistance to destructive agents
than the individuals fully developed ; and the germ or embryo
is less surely affected by large doses of poisonous vapour acting

for a short time, than by small doses, acting slowly and con-

tinuously.—On some processes indicated by Florentinus, for pre-

servation of the vines and for the manufacture of wines, by M.
Paulet.—On the geometric construction of the pressures which
are borne by several plane elements v/hich cross at the same
point of a body, by M. Boussinesq.—Note on the integration of

the equation—

•

{xdy -ydx)(a -t- bx Vc}>)-dy{a' \-b'x^c'y)-\-dx{a" + b"x-^ c")'\—0,

by M. Allegret.—On the spectrum of the new star of the con-
'

stellation of Cygnus, by M. Cornu. [See separate article. ]—Note
on the correction of variations in the working of astronomical

pendulums arising from differences of atmospheric pressure, by
M. Redier. Above the bob is fixed an aneroid barometric case,

and a mass connected with the flexible wall of this rises or falls,

thus compensating the effects of the pressure.—Note on the

theory of the radiometer ; extract from letter of Mr. Crookes to

M. du Moncel.—Liberation of ammonia observed after rupture

of certain bars of steel, by M. Barre. This was verified with

red litmus and yellow turmeric paper ; which applied to the

moistened fracture, changed to blue and brown respectively.

Bubbles of gas rose from the moistened surface during a quarter

of an hour. The effect is got in Bessemer steels, and in steels

obtained from the Siemen's furnace. M. Daubrea remarked that

M. Fremy had observed the liberation of ammonia from .steels

in the cold state in presence of steam. M. Boussingault had
discovered nitrogen in all the meteoric irons he had ex-

amined, and M. Cloez had found ammonia in the state of chlor-

hydrate and carbonate, in the meteorites of O.-^gueil. He thinks

the gaseous bubbles indicated also the presence of a gas less

soluble in water than ammonia.—Researches on the urea of

the blood, by M. Picard. There are in arterial blood two dif-

ferent substances, both decomposed by Milon's reagent ; the

one, very destructible, disappears almost completely in the cipil-

laries ; the other is fixed, resistant, and exists in venous blood in

the same quantity as in arterial (it is probably the urea of the

blood).—On the fixed cells of tendons, and their lateral proto-

plasmic expansions, by M. Renant.—On a dust shower at

Boulogne on October 19, and on the mode of formatioi of earthy

rains in general. The dust was mostly of debris of various

microscopic algae, with grains of silica and lime ; it was probably

raised from the beach. He thinks the organic matter in such
showers is not, as often supposed, derived from the air.—The
height of the quaternary glacier of La Pique, at Bxgneres-de-

Luchon, by M. Piatte.
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THURSDAY, DECEMBER 28, 1876

DR. SCHLIEMANN'S DISCOVERIES AT
MYCENJE

OF all the archaeological discoveries which this nine-

teenth century has witnessed, that which Dr.

jchliemann has just reported from Mycen^ will certainly

)e regarded as among the most important. Indeed, as

hrowing a light on those early days of Greece, the glories

)f which are reflected in the Homeric poems, it will stand

)re-eminent, and cast even the researches made by the

lame ardent explorer at Hissarlik into the shade. There

vas in that case always some degree of uncertainty, and

;ven his most sincere admirers and sympathisers could

lot but feel that among the successively disinterred cities

t was doubtful which, if indeed any, was the Troy of

;he Iliad, and whether " the treasure of Priam" was in

-eality that of the unburied father of Hector.

At Mycence, on the contrary, the claim of the

uins which bear that name to be regarded as the

epresentatives of the ancient city founded by Perseus,

he massive walls of which were built by the Cyclopes,

ppears to be indisputable. It is true that Strabo relates

hat not a vestige of the town had survived to his time,

|)ut the account of Pausanias fully identifies the spot

vhere modern geographers place Mycense as having been

n his days the traditional site of the city.

In returning to Tretus, on the way to Argos, the ruins

f Mycence are," he says, " seen on the left, nor is there any-

hing recorded of greater antiquity in the whole of Argolis.

A^hen Inachus was king he called the river which flows

y after his name, and consecrated it to Juno. In the

jins of Mycenee is the fountain called Perseia. There

re also the underground buildings of Atreus and his sons,

which were kept their treasures. There is, too,

le tomb of Atreus and of all those whom ^gistheus

ew at the banquet after their return with Agamemnon
om Troy. As to the tomb of Cassandra, it is dis-

Iuted by the Lacedaemonians who live about Amychi.

ut there is the tomb of Atreus himself and of the

larioteer Eurymedon, and that in which Teledamus

id Pelops lie together (who were the twin sons of

assandra, and were slaughtered as infants by ^^gis-

leus at their parents' tomb), and the grave of Electra.

ut Clytemnestra and ^gistheus were buried a little

ithout the walls as they were not thought worthy to be

iterred within, where Agamemnon himself, and those

ho were slain with him, lie."

Such was the legend 1,700 years ago, and making
1 allowance for the reconstruction of history or legend

|> which local guides arc so prone, there is enough to

liow that a strong tradition remained upon the spot of

^arly race of kings whose deeds were famous in the

remote days when the Iliad was composed.

en now the gate with the lions still stands in the

opean walls, the subterranean buildings and various

ilchres still exist, and the tradition of the treasures of

jtreus and his sons appears not to have been without a

od foundation. Who were the occupants of the tombs

|)w rifled by Dr. Schliemann must of course be conjec-

jrcd, but he seems to have brought to light more than

Vol. XV.—No. 374

one of the kings of the golden city, more than one

/Sao-iX^a Tro\vxpv(Toio MvKi]vr]s.

Until we receive photographs of the various objects

discovered in the tombs it is idle to speculate upon their

forms, which are of course but vaguely described in a hur-

ried account such as that furnished to the Times by Dr.

Schliemann. Though many of them appear to be novel

in character and the general contents of the graves rich

beyond all comparison, yet the results of the excavations

do not as yet appear to be at all out of harmony with

what might have been predicated of the contents of a

royal tomb belonging to what prehistoric archaeologists

would term the close of the Bronze period of Greece—

a

country where notoriously much allowance must be made

for Egyptian influences. The bronze knife, the curious

bronze dagger, the bronze swords and lances, the former

having scabbards ornamented with gold, the gold-covered

buttons, which from the description would seem to be

not unlike those found by Sir R. Colt Home in some of

ourWiltshire barrows, the long flakes or knives of obsidian,

the style ot ornamentation of the gold with impressed

circles and spiral lines, are all in keeping with such a

period. But though in general harmony with what might

have been expected, there are, as already observed, also

important and special features of novelty in the dis-

covery.

The unprecedented abundance of the gold ornaments,

the masks, the great diadems—which possibly may throw

some light on the Scandinavian bronze ornaments which

go by that name, and also on the Irish gold "minds" and

the golden crosses in the form of laurel leaves—the silver

sceptref with the crystal balls, the engraved gems, the

vases, the great gold pin with the female figure crowned

with flowers—possibly the Juno Antheia worshipped in

the city of Argos—in fact the whole find will attract the

attention of both classical and prehistoric antiquaries.

The pottery discovered appears also to be of peculiar

fabric and material, and will no doubt contribute much
to our knowledge of ancient fictile art. As all the originals

will go to enrich the already important Museum of

National Antiquities at Athens, it will be mainly from

photographs and drawings that these wonderful objects

will be known in this country. Let us in passing express

a hope that the photographic and artistic representations

of the Mycense treasure may be more satisfactory than

those which constitute Dr. Schliemann's Hissarlik Album.

With regard to the antiquity to be assigned to these

interments, it will be well to bear in mind that they lay at

a considerable depth below the slabs first discovered by
Dr. Schliemann, the ground beneath which he origi-

nally regarded as virgin and undisturbed ; that above

these slabs lay a great thickness of debris, probably

accumulated at a time when the city was inhabited, and

yet that Mycenae was destroyed by the Dorians of Argos,

about B.C. 468, at a period so early in Greek history that

no authenticated coins of the city are known. It seems

to have been from the depth at which the interment lay

that they escaped the researches of former excavators,

including Lord Elgin, upon the site. The reputed tomb
of Theseus, which was rifled by Cimon the Athenian

the year after the destruction of Mycenae, must have

lain nearer the surface, but the bronze spear and sword

which were found in it, and which were brought with the
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bones in triumph from Scyros to Athens, point to its

having belonged to much the same period. The spear of

Achilles in the temple of Minerva at Phaselis, and the

sword of Memnon in the temple of ^sculapius at Mio-

media, were also of bronze, of which metal, as Pausanias

observes, all the weapons of the heroic age were made.

Had Augustus but known of the buried treasures of My-
cenae when he was collecting'the Arena Heronm for his

museum at Caprea, the researches of Dr. Schliemann

might have been in vain.

As it is, he is to be congratulated not only on the ex-

tent and importance of his discoveries, but also on his

investigation having brought to light those horned Juno
idols which he anticipated finding. His theory of some
of the owl-like figures from Hissarlik bearing reference

to the name of ykavKUiTn^ ^KQrjvrj has met with more
ridicule than it deserved, and if the discovery of

these horned figures of ^oants Trorvia "Hprj should be

substantiated, Dr. Schliemann will be fairly entitled to

claim the victory over his adversaries. Under any cir-

cumstances both he and his no less enterprising help-

meet deserve the most cordial thanks of all scholars and

antiquaries. J. E.

PESCHEUS ''RACES OF MAN"
The Races of Man and their Geographical Distribution.

From the German of Oscar Peschel. (London : Henry

S. King and Co., 1876.)

THIS book appears from the preface to be founded on

General A. von Roon's " Ethnology as an Introduc-

tion to Political Geography," though it is substantially a

new work intended to form a complete manual of ethno-

logy. The actual title is somewhat misleading, as no

special prominence is given to problems of geographical

distribution, while languages, myths, and mere tribal

distinctions, are treated with great and somewhat bewil-

dering detail. The perusal of a work like the present,

which, with great labour attempts to bring together in a

compact form, all the existing information as to the

physical and mental characteristics of the various races

of mankind, impresses one painfully with the still chaotic

state of the infant science of anthropology. With an

overwhelming mass of detail as to secondary and often

unimportant characters, we find a frequent want of exact

knowledge as to the chief physical and mental charac

teristics of the several races and sub-races.

Language, myths, habits, clothing, ornaments, weapons,

are described in detail, while we are left without any

sufficient information as to the stature, bodily propor-

tions, features, and broad mental characteristics of many
important groups of men. The reason is obvious. The
former class of facts can be readily obtained by passing

travellers ; while the latter require the systematic obser-

vation of an intelligent resident and more or less skilled

anthropologist, and can only be arrived at by means of

careful measurements and long-continued observations.

It is not sufficiently considered that in almost every part

of the world there is more or less intermixture of races,

brought about by various causes—as slavery, war, trade,

and accidental migrations. Hence in many cases the

passing traveller is altogether deceived as to the cha-

racters of the race, and any observations he may make

are of little value. It is only by a long residence among
a people, by travelling through the whole district they

inhabit, and by a more or less accurate knowledge of the

surrounding tribes with whom they may be intermixed,

that the observer is enabled to disentangle the complexi-

nes they present, and determine with some approach to

accuracy the limits of variation of the pure or typical

race. Unfortunately this has yet been done in compara-
tively few cases ; but anthropologists are now becoming
impressed with its importance, and we may soon hope to

obtain a body of trustworthy materials, which may enable

us to determine, with more confidence than is yet possible,

the characters and the affinities of many of the best

marked races of mankind.

We will now give a sketch of the mode in which the

subject is dealt with in the present work, and point out

some of the more striking merits and defects it possesses.

The first and larger portion of the book treats of the

various physical and mental characteristics of mankind,
the latter portion being devoted to a systematic review of

the races and tribal divisions. The introductory chapter

treats of man's place in nature, origin, and antiquity

;

and while adopting the developmental theory as regards

animals, argues with more or less force, against the Dar-
winian theory of the animal origin of man and especially

against the influence of sexual selection. The hypothetical

continent—Lemuria—is suggested as the most probable

birthplace of the human race, and it is explained that this

locality is " far more orthodox than it might at the first

glance appear, for we here find ourselves in the neighbour-

hood of the four enigmatic rivers of the scriptural Eden

—

the Nile, the Euphrates, the Tigris, and the Indus." The
unity of mankind as constituting a single species, is

strongly urged, while the evidences of his antiquity are

briefly but forcibly set forth. We are glad ^to see due

weight given to Horner's borings in the Nile valley, which

we have always thought have been unduly depreciated. It

is well remarked that the suggestion of the piece of pot-

tery found at a depth of 39 feet having fallen into an

ancient well or tank, is altogether groundless, because

this is only one out of a large number of fragments of

bricks and pottery found at various depths over an exten-

sive area, and there is certainly no reason why the one

found at the greatest depth should have fallen into a well

rather than any or all of the others. It seems not to have

been considered, by those who have advanced this view,

that a well at Memphis, close to the Nile, could not have

been very deep, and that if it had been it would probably

have been in use for many centuries, and would have

become the receptacle, not of a solitary fragment of pot-

tery, but of a whole collection of utensils, ornaments, and

domestic implements, such as invariably fall into wells ini

the course of time. Moreover, a well 40 feet deep in thej

soft alluvium of the Nile must certainly have been lined

j

with stone or brickwork, and have been protected at thej

top by some inclosure solid enough to have resisted the!

muddy inundation water, and it would almost certainly
j

have been covered over to keep out sand and dust in the

dry season. It would [therefore be almost impossible to •

bore on the site of an ancient well without knowing it

;

so that no more hasty and unsound suggestion to avoid

a supposed difficulty was ever made than this "wellj

theory," and yet, strange to say, it has been almost uni-
\



Dec. 28, 1876] NATURE 175

versally adopted as fatal to all calculations founded on

these careful borings. It seems to be thought that

although we must have facts to establish a theory, we
need only have suppositions to overthrow them.

The next chapter—on the Physical Characters of the

Races of Mankind—treats pretty fully of the brain and
cranium, and also of the hair, but far less satisfactorily

(owing to absence of material) of other physical charac-

ters ; and the conclusion arrived at is " that neither the

shape of the skull nor any other portion of the skeleton

has afforded distinguishing marks of the human races
;

that the colour of the skin likewise displays only various

gradations of darkness, and that the hair alone comes

to the aid of our systematic attempts, and even this not

always, and never with sufficient decisiveness."

The next chapter treats of Linguistic Characters. While

speaking favourably of the imitative and interjectional

theory of language, its powers are unnecessarily " limited

to events connected with the production of sounds, for

no such representation is possible of that which is per-

ceived by sight or the sense of touch." It has, however,

been often shown that roots derived from sounds or emo-

tions may soon be applied by metaphor, analogy, or con-

trast, to a wide variety of meanings ; and it may perhaps

be something more than a coincidence, that the languages

which possess the smallest number of primitive sounds

—

the Polynesian—belong to an area where from the total

absence of mammalia and paucity of birds and insects

the variety of natural sounds is extremely small. The
chapter which treats of Social and Religious Develop-

ment is very voluminous, occupying considerably more
than one-third of the whole work, while more than seventy

pages are occupied with an account of the various reli-

gions, a large part of which is modern history and has the

smallest possible connection with ethnology. This chapter

is full of facts intermingled with a good deal of more or

less doubtful philosophy. We may call attention, how-

ever, to the view that cannibalism is not a character of the

lowest state of savagery, but is " more frequently encoun-

tered exactly among those nations and groups of nations

which are distinguished from their neighbours by their

abilities and more mature social condition." The ancient

Mexicans, the Fijians, the Battas of Sumatra, as well as

the Fans, Niamniams, and Monbuttos of Central Africa

are adduced as examples, and as likewise proving that it

is not the absence of animal food that has led to the

formation of the habit. On the question of the first

discovery of fire there is much wasted argument, founded

on the erroneous assumption that to obtain fire^by friction

a most laborious operation and always requires the

combined labour of two persons (p. 143). On the con-

trary, either by the hand- drill or by rubbing it is effected

with great rapidity by one individual, and there is really

no reason why it might not have been independently dis-

covered in different parts of the world.

One of the best passages in this part of the work is

that which treats of the influence of commerce on the

migrations of nations (pp. 210-214). Humboldt has

remarked that had not Columbus altered his course a few

days before sighting America he would have landed in

Florida, and the Spaniards would have peopled the United

States instead of Central America, and the New World
would now have had quite ^different ethnographical fea-

tures. This was a very crude and unphilosophical remark

of Humboldt's, for, as our author shows, the portion of

America to be colonised by Spaniards was almost wholly

determined by the presence of the precious metals.

Wherever these were not found they marked on their

charts as " worthless territories," and had they first dis-

covered the present United States they would certainly

have at once abandoned them. Agricultural colonies

were not possible at that early period, and the first settle-

ments of the French and English literally perished ot

starvation. Tobacco as a valuable article of commerce
first made Virginia flourish. The demand for codfish in

France caused Canada to become a French colony. The
Russians have settled wherever furs were obtainable.

Spices caused the Portuguese and Dutch to settle in the

far East, while in modern times the attraction of gold has

led to the peopling of California with Anglo-Americans.

This interesting discussion is summed up with the re-

mark :

—

" We thus see how much we owe to the rare and
precious products of the animal, vegetable, and mineral
kingdoms, as the means by which human culture was
spread, and as the baits which attracted national migra-
tions, and we perceive that the regions which were for-

tunate enough to possess such treasures were the first

to be drawn into the sphere of a higher culture ; the
direction in which civilisation has moved has frequently
been prescribed by this influence."

In the last part of the work, devoted to a detailed ex-

position of the races of mankind, v/e have a somewhat
peculiar primary division into seven groups. The first

includes the inhabitants of Tasmania and Australia ; the

second, the Papuans of New Guinea and the adjacent

islands ; the third, the Mongoloid nations, including the

Malayo-Polynesians and native Americans ; the fourth,

the Dravida of Western India ; the fifth, the Hottentots

and Bushmen ; the sixth, the Negroes ; and the last, the

Mediterranean nations, answering to the Caucasians or

Indo-Europeans of other ethnologists. The Tasmanians
are said to have "exactly resembled the Australians in all

points, except that the growth of the hair was more
Papuan in character." The supposed resemblance of

Australians to the aboriginal inhabitants of Central India

is set aside as entirely without foundation, while they are

said to be decidedly nearest of kin to the Papuans. These
latter are associated with the Negritos and the Andaman
Islanders. Notwithstanding that a wide-spread relation-

ship between Papuan and Polynesian languages is affirmed

(p. 342), yet the Polynesians are associated with the

Malays as a Mongoloid sub-race, the Malayo-Polynesians,

an association which the present writer holds to be radi-

cally erroneous. The American tribes are treated as

a single homogeneous group which entered the conti-

nent from the north-west, and little weight is given to

the great differences of mental and physical character

which exist and which are certainly greater than can be

explained by a comparatively modern origin from a single

stock. Very much yet remains to be done in determining

the successive v/aves of migration which have flowed into

the American continent, and we hardly think our author

is justified in ranking the American aborigines as faf

higher than the negroes, on the ground that the former

have, quite independently, reached a much higher civilisa-

tion. Throughout all this portion of the book a vast
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mass of information is given as to the tribal divisions,

habits, languages, and migrations of the several groups
;

but these details often obscure those broader features of

physical and mental peculiarity which are of most im-

portance in arriving at correct conclusions as to the

primary divisions of mankind and the true affinities of

the various races.

It is impossible here to notice the many interesting

questions which arise as we peruse the mass of facts and

opinions set forth in such a work as this. Although un-

equal in treatment, and in many respects imperfect, it ex-

hibits much labour and research, and treats in more or

less detail every branch of the great and rapidly-developing

science of anthropology ; and it forms on the whole as

good a manual of the subject as we are at present likely

to obtain from a single author. It is to be hoped that

when another English edition is required some well-

instructed anthropologist may revise and edit the work,

so as to modify (by means of footnotes or otherwise) the

unusual treatment of many questions of which our author

gives a more or less one-sided exposition.^

Alfred R. Wallace

OUR BOOK SHELF
Ostriches and Ostrich Farming. By Messrs. De Mosen-

thal and Harting. 8vo. pp. i.-xxii,, 1-246. (London :

Triibner and Co., 1876.)

If ornithologists have regretted the appatent retirement

of Mr. Harting for the last few years from the field of

scientific research, they will find on consulting the pre-

sent volume that his devotion during that time to popular

science has not impaired his powers, but has perhaps

tended to increase the gift which he always possessed in

a high degree, of being able to present to his readers the

details of science in interesting and attractive language.

We have been induced to make the above remarks, inas-

much as no one would suspect that under the above title

is comprised a very complete monograph of the Stric-

thionidce from the pen of Mr. Harting, but such is really

the case, for, out of a volume of some 250 pages, three-

fourths are occupied with the history of the ostrich and
its kindred. This portion of the work is entirely written

by Mr. Harting, and, like everything he undertakes, is

executed with thorough conscientiousness. The true

Ostriches {Siruthio), the Rheas {Rhea), the Emu [Dro-

inceus), the Cassowaries {Casiiarius), and the Apteryges
are all passed in review, and a complete monographic
account given of each ; the history of the ostrich and its

distribution in times past and present being very ex-

haustively compiled. We can heartily commend the

I The translation is from the second edition, yet there are a considerable

number of errors and oversights, some of which it may be useful to point

out. First we must notice that the copious table of contents is rendered
quite useless by the absence of a single reference to the pages at which the

several chapters and sections begin or end. Among errors of fact we notice

(at p. 2) that the Hylobates is said to "stand far nearer to man than the

other three highest apes ; " at p. 20, that the Dutch are not acclimatised in

the East ; at p. 117, that the Malays always use the word stone in counting
as " three stones chickens," the fact being that stone or seed is used for

inanimate objects only, tailioT living things, as "three /«//.f chickens," &c. ;

at p. 204 " the Sunda, Banda, and Molucca Islands," are said to have for-

merly bound together Asia and Australia, but by subsidence have become
" groups of islands in a shallow sea;" and again, at p. 205, the Gulf of
Mexico and Caribbean Seas are both said to be shallow, and to show a
former connection with the continent ; p. 343, Papuans are said to smelt
iron ore ; this I thmk is quite erroneous, though on the coast they work iron
brought them by the Malays and traders ; at p. 344 the Papuans are said to
cultivate trees, and to possess " only seedless varieties of the bread fruit,"
the exact contrary bemg the fact ; at p. 413 guinea-fowls are put as natives
of the New World, and " prairie dogs " as domestic animals ; at p. 414 the
"ounce" is put for the "jaguar;" at p. 423 " {Crax) guincvfowls," are
said to be bred for food. Of oversights or mistranslations we notice at
P- ^5, lines lo-ii, figutes which are quite unintelligible ; p. 366, line 1,
"allows too long" is a bad translation; p. 368, line 2, "outbreak of the
pestilence " refers to the nutmeg disease.—A. R. W.

illustrations in this volume, very good full-page drawings
of the principal Struthious forms, having been designed
by Mr. T. W. Wood, while the Zoological Society has
allowed the woodcuts which have illustrated Dr. Sclater's

various memoirs on the Struthionidce to be utilised, so

that a very complete monograph of these birds is the

result.

Mr. De Mosenthal's portion of the work is confined to

the practical " Ostrich Farming," and seems to be ex-

tremely well worked out, giving a history of the develop-

ment of the pursuit from its first commencement. The
author's personal experience has been confined to South
Africa, where ostrich-farming has acquired its chief im-

portance, but the statistics of the exportation of feathers

from the other parts of Africa show that at present the

greatest trade is done through Egypt, the annual value of

the exports from this country being 250,000/. The Cape
comes next with exports to the value of 20,000/. less,

while from Barbary the value is 100,000/. annually, from
Mogador 20,000/., and Senegal 3,000/. The whole of the

process of the artificial incubation of the eggs is described
with minuteness, and altogether tlie contribution is most
entertaining and instructive. The volume concludes with
an appendix giving consular and other reports, all of
which supply important statistics and interesting histori-

cal matter bearing on the subject.

Die DarwitCsche Theorien nttd ihre Stelluns; ziir Philo-

sophie, Relioion tmd Moral. Von Rudolf Schmid,
Stadtpfarrer in Friedrichshafen. (Stuttgart, 1876.)

A GLANCE through this book will not satisfy the reader
that the great problems of modern thought are to be
settled even by the well-meant essays of a well-read

pastor. It is one of the " reconcihations " of science and
religion, so common in England, but less so in Germany,
where people are in general unwilling to check views on
scientific questions by their relation to theology. The
author impresses on his readers that the theory of uni-

versal law is compatible with the Christian doctrine

of miracle?, and that the Darwinian hypothesis of deve-

lopment may really receive strong support from the

doctrine of human development in a future state. But
his arguments prove little or nothing one way or the

other. Next, turning to the Creation, we find him placidly

remarking that the order of its stages is given differently

in Genesis and again in Job, his inference being that

neither order is " binding on us." The six days, in his

opinion, are not natural days, nor are they geological

periods, for neither would this fit with the geological

evidence ; he therefore concludes that they are " divine

days," whatever that may mean. Such reading ought to

suggest to religious minds the serious question whether
disbelief can do so much harm as the habit of perverting

and mystifying belief. We may hope that when theo-

logians have become more familiar with the theory of

evolution as manifested in the development of religious

ideas themselves, their reconciliation of man's religious

tendencies with his scientific knowledge may be placed on
a higher basis than in such attempts as this, of which the

weakness is only made more conspicuous by its good
intention. E. B. T.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsible for opinions expresi

by his correspondents. Neither can he undertake to retut

or to correspond with the writers of, rejected manuscri^
No notice is taken of anonymous communications^

Sea Fisheries

As an enthusiastic amateur sea-fisher some twenty years agi
on the Canadian coast of what trie Americans call the " herring-

pond," perhaps you will allow me to make a remark or two on
Mr. Holdsworth's letter in Nature, vol. xv., p. 135. Long
absence from that happy hunting-ground has not beclouded my
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lemory, for I often in imagination fight again my battles with
alibut and skate, lobster and cod, and the words " sea fisheries"

ave not altogether lost their charm ; but I confess I wholly
verlooked Prof. Newton's interesting letter on the subject, and
irned back the file of Nature and read the letter in connec-
on with Mr. Holdsworth's. The theory of the former appears
) me to be the correct one ; the Atlantic sea fishery is being
radually played out.

I doubt whether we can 'anywhere along its extensive coast

ow meet with "shoals" of mackerel or "schools" of herring

jveral miles in breadth, forming a mass of so compact a nature

lat small vessels had almost as much difficulty in getting through
lem as Sir George Nares had in getting through the so-called

alseocrystic ice, or hear of single hauls of 1,000 barrels ! And
at such was possible not twenty- five years ago.

The great mischief is done, certainly in America, by trawling,

his must he evident if one will but consider the modus operandi,

y which the female fish are captured just before they have de-

3sited their spawn, a few thousand fish so taken representing

le nonexistence of many millions. The subject has received

le most serious attention of the Canadian Government, and has
it been brought under the notice of the United States and

rench authorities.

Mr. Holdswortli appears very much amused to find that Prof,

ewton has discovered a use for dogfish over and above his own
stance, in which it served as " salmon " for the Preston weavers,

at as we have never heard that the fishermen of Morecambe
xy were charged with feloniously administering a poison to the

id weavers, we must conclude that dogfish is a wholesome, but
rhaps not a toothsome, article of food.

Mr. Holdsworth says that with this exception he has never
ard of a case in which " the hated dogfish was not knocked on
e head and thrown overboard whenever there was a chance of

doing." I can tell him one. Along the American coast the

gfish is certainly knocked on the head, but the fishermen there

ow its value too well to throw it overboard ; they keep it, and
yields an oil ; and of the many millions of gallons of "fish-oil"

the returns, " dog-oil " forms no inconsiderable portion.

There can be no doubt that the American fishermen, if they
d had their say in creation^ would have vetoed dogfish ; but
they had not, they came to the conclusion 'that there was
ubtless some wise purpose even in that' creature : a thorn in

i flesh to try their tempers and their nets, but one which they
ced to bear fruit.

If it is true that the nets of the Donegal fishermen in 1875
re constantly full of dogfish, and they driven to their wits' end.

lope some Donegal reader of Nature will kindly read them
s letter ; it may be the means of opening up a glorious future

Ireland. Perhaps too some Lancashire reader will give the

)recambe Bay fishermen a hint, in case the Blackburn weaver
)uld hereafter have a surfeit of " salmon," and those practical

ers' occupation be gone.

Vlay I in conclusion be allowed to dissent from Prof. Baird's

ral of " alewife?" He calls it "alewives." There is nothing
the meaning of wife in the word. This species of herring,

ich usually goes by the name of gaspereau, is also called ale-

'e, which is a corruption of the Indian word for a fish, adoo/.

e plural, I think, should be " alewifes." B. G. Jenkins
)ulwich, December 18

Sense of Hearing in Birds and Insects

do not know whether ornithologists are acquainted with the

uliar manner in which curlews frequently obtain their food

landy flats which have been left bare by the tide. The birds

;e their long bills into the wet sand as far as the nostrils, and
1 again withdraw it, leaving a small hole , which, when probed,

ound to be only just large enough to have taken in the bill.

animal, therefore, can only have made a single prolonged
h without adding any lateral or exploring movements of the

as birds which feed in mud may be observed to do. Now it

lot be supposed that curlews adopt this mode of feeding

lOut obtaining from it some degree of profit. Neither can it

upposed that they make their thrusts into the sand at ran-

i ; for, their bills being so pointed and slender, the birds would
Hilly require to make a vast number of inefleclual thrusts before

happened to hit upon a worm or other edible object. The
tion therefore is, How do the birds know the precise spots

re their victims lie buried in the sand ? That this knowledge
t derived by sight I am quite sure, for I have repeatedly

rved innumerable curlew marks of the kind described occur-

ring on tracts of sand which, in virtue of their high level, pre-

sented a perfectly smooth and uniform surface. I can therefore

only suppose that the birds are guided in their probings by their

sense of hearing. Doubtless it is difficult to believe that this

sense is so delicate and precise as to enable the curlew to per-

ceive so exceedingly slight a sound as that which must be caused
by the movement, say, of a small worm at a distance of ten or

twelve inches from the surface of the sand, and at the same time
to localise the exact spot beneath the surface from which so
slight a sound proceeds. I cannot see, however, that any other
explanation is open, and perhaps the one now offered may not
seem so incredible if we remember the case of the thrush. No one,
I think, can observe this bird feeding and doubt that it finds its

worms and grubs almost exclusively by the sense ofhearing. And if

the distance which it runs between successive pauses for listening

represents—as we cannot but suppose it must—the diameter of
the circle within which this bird is able to hear the movements
of a worm, I think that the hypothesis I have just advanced with
regard to the curlew ceases to be improbable.

It seems worth while to add a few words with respect to the
sense of hearing in insects. So far as I am aware, the occurrence
of such a sense in this class has never been actually proved,
although on d priori grounds there can scarcely be any doubt
concerning the fact of some insects being able to hear ; seeing

that in so many species stridulation and other sounds are made
during the season of courtship. In the case of moths, however,
I believe that sounds are never emitted—except, of course, the
death's-head. It therefore becomes interesting to observe that

an auditory sense is certainly present in these insects. Several
kinds of moth have the habit of gently, though very rapidly,

vibrating their wings, while they themselves are at rest on a
flower or other surface. If, while this vibrating movement of
the wings is going on, the observer makes a sudden shrill note
with a violin or fife, &c., the vibrating movement immediately
ceases, and sometimes the whole body of the insect gives a
sudden start. These marked indications of hearing I found
invariably to follow a note with a high pitch, but not a n.ote with
a low one. George J. Romanes

" Towering " of Birds

I HAVE read Mr. Romanes' communication on the "tower-
ing " of grouse and partridges with much interest. As he re-

quests further information, may I be permitted to contribute the

following :—I once observed a pheasant which, after being shot,

flew apparently untouched for about one hundred yards, then
towered ten or fifteen yards, and fell dead. As a rule birds that

have towered are picked up dead, as Mr. Romanes states ; but
such is not invariably the case. A correspondence took place in

ih.e Field some weeks since in answer to the question: "Do
towftred birds ever rise again," and several replies were elicited

in the affirmative. The conclusion warranted by that correspond-

ence seemed to be that towering arises from at least two distinct

kinds of injury. In the first, the common form, the bird is

struck in the back, and is always found precisely where marked
down. It seems to me that in this kind of towering \.\\q perpen-

dicular flight may be attributed to a cause perhaps other than,

or at all events additional to, puhnonary haemorrhage. I con-

sider that haemorrhage is a necessary factor, and Mr. Romanes
makes out a very strong case in favour of its being into the

lungs. That the movements of the wings are convulsive, and the

explanation of the towering, I am not inclined to dispute, but I

think it has yet to be proved that the convulsive flapping of

wings (the directing power of the brain being in abeyance)

always produces perpendicular and never merely erratic flight.

Every towering bird acts in a precisely similar way. Are we to

take it for granted that in asphyxia it is only certain sets of

muscles, and these always in the same and to an equal degree,

that are spasmodically affected ? I have noticed that a towering

bird very often has his legs hanging straight down (I do not

allude to those cases where they aie palpablj* mutilated), and it

strikes me as being likely that paralysis of the legs and lower

part of the back may have something to do with the flight being

upward. A man who has paraplegia always complains that he
cannot move his legs because they are so heavy. This sensation

would doubtless be felt by a bird paralysed behind, and this, in

addition to the loss of its steering apparatus and the co-operating

contractions of the posterior muscles, would produce a loss of

balance with much the same effect as though the after parts had
really become disproportionately heavy. I have no desire to be
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dogmatic, but merely offer tliis as a possible assisting factor in

some cases.

In towering from the second kind of injury, the bird can and
sometimes does fly away from the place where it fell, and, after

retrieving, concordant testimony shows lesion in the neighbour-

hood of the eyes, whence blindness has been assumed to be the

cause. The fact that this veiy rarely occurs, perfectly 'agrees

with the objection that the smallness of the head is adverse to

the theory of cerebral injury being the invariable cause. It has
further been noticed that these birds seldom move until they are

touched. Whether, attention having been drawn to this subject,

future observers will detect a difference in the towering of birds

that may, and those that cannot, rise again, is hard to say, but I

hope, in the interests of science, all pertinent observations will

be communicated and admitted into the columns ot Nature.
Faringdon, Berks, December 11 J. Hopkins Walters

The Tasmanians

I SEE it stated in Nature, vol. xiv. p. 242 (which has just

reached us), that M. Castelnau, French Consul at Sydney, states

in a letter "to the Geographical Society of Paris, read at its last

sitting, that the only four Tasmanians living were presented at

the last levee held by the Governor of Tasmania."
I cannot imagine how M. Castelnau can have allowed himself

to propagate such an error. It is quite true that four Tasmanian
aborigines were presented at a governor's levee, but the presen-

tation occurred just ten years ago, and all the four have long
since been gathered to their fathers.

In reference to the last paragraph in your note, I regret to

say that we really "have seen the last of them." The sole sur-

vivor of this singular lace, a female, by name Trucanini, died a
few months ago at the age of seventy or thereabouts. The
"penultimate" aborigine was King Billy, who preceded
Trucanini to the grave three years ago. W^. W. SriCEY
Hobart Town, October 21

Algoid Swarm-spores

In a note on algoid swarm spores, published in Nature,
vol. XV. p. 15, reference is made to the new investigations of
M. Sachy, who considers the motion and accumulation of spore
as due to currents produced by differences of temperature in the

water, and not at all to the action of the light causing the living

swarm- spores to move. I do not know the experiments by
which this result has been reached ; but the following seems to

me a confirmation of the new theory.

At a distance of about 5 feet from the window of my room is

placed a cylindrical glass vessel of l foot in diameter, and con-

taining only some sphagna and microscopical Crustacea. This
aquarium has been kept unshaken for four years.

Now a great quantity of green alga is collected on the side

opposite to the window, while the side turned towards the light is

covered with a considerable number of little particles of an
amorphous matter, arranged in pretty regular cloudy forms, con-

taining nothing but dein's of plants or animals, and a few
desmidise.

These particles, which cannot be considered as living matter,

arise from the light mud which covers the sand at the bottom of

the aquarium. The right and left sides of the vessel remain quite

clean.

I should much like to know if any of your readers have ob-
served similar facts. E. Rodier

29, rue Saubat, Bordeaux, December 17

Meteor
I saw the meteor spoken of by your correspondent {ante,

p. 170) at Blackwater on Wednesday the 13th inst. at 4.45 p.m.

as I was passing down St. James's Square. It was apparently of

somewhat greater magnitude than the planet Jupiter, and passed
from north to south, till it disappeared behind the houses.

Your correspondent will find two notices of the same meteor
in the Times of the 15th inst. P. L. Sclater

ON THE RELATION BETWEEN FLOWERS
AND INSECTS^

'T^ HE habit possessed by our honey-bee of feeding
-* itself from flowers, and its corresponding faculty of
deciding amongst different species and divining the situa-

• Abstract of an article in the Bienen Zeittmg by Dr. H. Miiller.

tion of the honey, is, in the first instance, derived from
the common parents of all the Hymenoptera. It probably
even comes from such remote ancestors as the leaf-cutting

wasp, from them passes to the gall-flies, the ichneumons,
and the hunting-wasps, from which latter it goes to the
allied species of ants and bees. We may see all these
families of Hymenoptera feeding on the honey and pollen
of flowers, and manifesting a certain, if not always very
obvious, intelligence in choosing the flower to be visited.

The various families of wasps differ amongst each other

as to their ingenuity in finding the honey, but it is in the

bees that we first arrive at the more complex use of the

food, i.e., not merely for the insect itself, but also for its

young, combined with such inteUigence in its discovery,

as proves that the most highly developed form of insect

is the one which profits by the honey lying most con-

cealed. The following observations may throw some
light on the foregoing statements :

—

I come to the conclusion that the Hymenoptera enu-
merated have a certain degree of intelligence, at least

with regard to honey that is in sight, from never having
seen leaf-cutting wasps or ichneumons, and still less

hunting-wasps or bees, seek honey so long in flowers

where it does not exist as is the case with some species

of beetles, which feed frequently or exclusively on the

nourishment derived from flowers.

However, even very highly-organised insects are at

times misled, and Dr. Miiller cites one case in which
Melampyrum arvense was surrounded by a crowd of ich-

neumons, bees, &c., seeking the honey in vain, the only
one which succeeded in obtaining it being Boinbus hor-,

torum, which has the longest proboscis of all our humble-i
bees.

It cannot be said either of the. leaf-cutting wasps or of

the gall-flies that they attain a high degree of intelli-

gence in finding concealed honey, and to these we may
add the ichneumons which are frequently found on plants

with the honey easily seen (Umbelliferas, Listera, Ruta,

&c.), much more rarely on those where it is partially con-

cealed (Cruciferos, Spiraea, Salix), and quite as^an excep-

tion on those in which it is completely hidden (Gypso-
phila, Malva, Mentha.)
When once a family of Hymenoptera has attained to

the point of intelligence of providing food for its young
and placing it along with the eggs, we see it develop

greater dexterity in its search for honey. In comparing,
for instance, the statistics of the visits of the leaf-cutting

wasp and the hunting-wasp, we find that even the most
developed leaf-cutting wasp only attempts to rob those

flowers whose simple form renders the honey easy of

access. Even those of Bryonia and Reseda seem unat-

tainable by them. On the contrary, we see the hunting-

wasps attack not only these, but also flowers specially

adapted to the movements of the fossorial Hymenoptera,
for example, Echium, the Labiates, and the Papilionacea;,

and also the pendent bells of Symphoricarpus, which
only allow ingress to the honey from below. It must be

deduced from the above statements that flowers and the

insects which visit them are adapted to each other, and
have gone through corresponding degrees of developraOTJj

at each period of the world's history. For example, if i

view of the origin of the Hymenoptera is correct, there I

been a time when species with an ovipositor were
only Hymenoptera ; and when only regular, open, turne

up flowers of as low a form as Salix existed, while Resec

Echium, the Labiates, the PapilionacCce, &c,, &c., ha

been developed at a later period after the species i

Hymenoptera had developed to the point of preparing

place for their young.
We may therefore see how through the transition

_

hunting-wasps to the habits of bees, and further withil

the bee-like family, dexterity in acquiring the food h^
increased. The species perhaps most nearly allied to tb

ancestors of the bee—Prosopis— is,asto its organisation
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on the same footing with the hunling-wasp, and, as to

the length of its tongue, is even but little more highly

developed. The assiduity with which it visits the flowers,

its practice in seeking those where the honey is con-

cealed, its well-established habit of feeding its young
entirely on food derived from flowers, all place it above
the average of its ancestral species. Even, however,

among these ancestral species—the hunting-wasps—are
certain kinds whose love for flowers has far surpassed their

power of rearing a family, and these, favoured by their

large size and length of tongue, have attained still greater

dexterity in getting at concealed honey than Prosopis.

Out of eighty-five visits to flowers by different species,

there were of Prosopis :

—

On flowers with the honey apparent, 19 = 22*4 per cent.

On flowers with the honey somewhat concealed, but

still fairly apparent, 19 = 22*4 per cent.

On flowers with the honey concealed, but easily reached
through the formation of the mouth, 28 = 32"9 per cent.

On flowers with the honey entirely concealed, which
are specially adapted to the burrowing Hymenoptera,
8 = 94 per cent.

On flowers without honey, or at least only having pollen

as far as Prosopis is concerned, 11 = I2'9 per cent.

Some of the hunting-wasps appear to show even more
intelligence than Prosopis in the search for honey, and
this will appear still more forcibly if we leave out the

flowers which only yield pollenj when the total result is for

the wasps 35 "3 per cent., for the Prosopis 48'6 per cent.

The following table will show at a glance how far the

hunting-wasps are above the leaf-cutting wasps, how far

the former are surpassed by Prosopis, and how far the

hunting-wasps, most eager for flowers, again surpass the

Prosopis,
a b a-\-b c d c+d e J

Leaf-cutting wasps 69'! i6'3 85*4 i3'o o 130 o id
Majority of wasps indifferent! g _

to flowers ) jj J ' »-> ' -'
>

Principal huntinjf wasps ... 44"7 190 637 30 "o 4"8 34'8 I's —
Prosopis 22'4 22 4 44 '8 32'9 94 42"3 la'g —
The wasps most eager for) .0 .„ ,„.„ ,e. cjl

flowers.. f
^° 231 33 9 492 169 661 — —

If we look down the perpendicular lines of this tabic

from top to bottom we shall see the frequency of the

visits to the flowers with the honey apparent {a) even if

we add the visits to the flowers with the partially seen
honey {a-\-b) steadily decline, though the visits to the

flowers with partially concealed honey {b) steadily in-

crease. In still more rapid ratio the frequency of the

visits to the honey entirely concealed, increases {c -\- d),
both in the case of those flowers whose honey is easily

attainable through the simple form of the corolla (it), and
those specially adapted to the burrowing Hymenoptera {d).

With regard to the flowers yielding only pollen (^), the
Prosopis shows a remarkable advance on the other
Hymenoptera, probably caused by the great need the
young fed from flowers have of the pollen.

The results of a careful series of observations, pro-
longed over a course of five summers, brings us to the
following conclusions :

—

1, The Tenthredos stand, as regards the rearing of
their young and in their general intelligence, as well as
in their capacity of finding and acquiring concealed honey,
the lowest of all the Hymenoptera we have considered.
They visit flowers with the honey altogether apparent
much more frequently than those with the honey wholly or
partially concealed, and the latter only in the case of
those with a low and simple organisation.

2. The hunting-wasps, which, as has been previsusly
shown, stand decidedly above the Tenthredos, show also

a decidedly higher power of finding honey. Even when
the most intelligent and flower-loving families are ex-

cluded, a high percentage among the hunting-wasps is

found visiting flowers with concealed honey, and a lower
visiting flowers where the honey is apparent ; they even
seek some flowers whose formation shows them to be
adapted to the fossorial Hymenopterji. All this progress

appears still nure rein.'ukablc when wc compare the whole
group of Tenthredos with thewhole group ofhunting-wasps.

3. Prosopis, the least highly-developed bee, and one
which does not stand higher than the hunting-wasps,
cither in general capacity or in care for its young, is yet
compelled, through the greater requirements of the latter

and their need of pollen, to visit both flowers with con-
cealed honey and flowers which only produce pollen,

4. Certain species of hunting-wasps stand above the
Prosopis, both in size and in the length of the proboscis

;

these, however, only seek food from flowers for them-
selves, and not for their young.
We may now hope through the following steps to ob-

tain some idea how the honey-bee has acquired its

peculiar capacity for finding concealed honey.
All our European bees, except Prosopis and the para-

sitic species, have their hairy covering specially adapted
to collect pollen. This apparatus forms a characteristic

by which they are divided into two families, namely,
those which collect the pollen wiih a brush on the lower
side of the body, and those which collect it with the
pencil-like hairs of the hind legs.

In the former family there are various degrees of
development in the pollen-collecting apparatus, difficult

alike to describe or distinguish ; and as the relationship
of these species to the honey-bee is but remote, we may
content ourselves with glancing at this group as a whole.
The second group, on the contrary, offers a steady series

of degrees of development which we may now compare
with each other and with Prosopis.

Passing over the first step—sphecodes, we come to

Andrena and Halictus, whose size and length of pro-
boscis places them distinctly above Prosopis, Their visits

to flowers rise from 7*4 per cent, in the case of flowers

with the honey altogether apparent, to 5r6 per cent, to

the flowers of complex form and with the honey entirely

concealed.
The genera Eucera, Anthophora, and Sarapoda reach

the highest point of intelligence as regards flowers of all

our native bees, the length of their proboscis varying from
ten to 21 mm., one of the humble-bees {Bo/nbus horforuin)

.

being the only one that can in this respect compare with
them.
The three above-mentioned genera, out of fifty-six visits

to flowers, paid none to those with the honey apparent,
but 91 •! per cent, to those with either concealed honey of
complex form, or with both characteristics united.

There is no further example of increased development
of the proboscis in this family, but they have attained a
further step in the transformation of the thigh brushes
into pollen-baskets, and above all in the establishing the

comtnunity of life and of labour which distinguishes the

humble hive bees. From observations made on the lat-

ter, however, it appears that increased development shows
a certain return to the flowers containing more visible

honey, the honey bee, out of 520 visits observed, going to

such flowers at the rate of o'8 per cent., the hive-bee, 194
visits being observed, at the rate of 3'i per cent.

The following table is fuller than the previous one :—

a b a + b c d c + d e / g
Tenthredos 691 i6'3 854 130 o 13-0 o — 16
Hunting wasps 447 190 637 300 48 348 i'5 — —
SpL'^".. ::: :::}"-^ -^ ^-^-^ 33-3- r^ .o-^.r,.-, o

Andrena and Halictus 7^4 20-5 339 402 114 5i"6 96 a'o 2*9

CUissa '\

Panurgus, Dasypoda
Rhophites |

Halicloides J
Eucera Anthophora ...I

Saropoda I

Osmia Chalciodoma...!
Diphysis, Megachile )

Social bees \

96 9"6 654 I7'3 827 5'i

5 4 5'4 54 857 gri 35

106

Bombus apis

o"5 101 loO 274 437 7fi i3'o 3> I'f)

o"8 8"3 9'i 263 js"6 8i'9 40 4"8 oa
3-1 15s 186 353 345 598 13-4 7-2 i-o

Explanation of Tabic—
a, flowers with honey apparent ; b, partially apparent ; c, honay concealed

but easily reached ; d, concealed but adapted to a short proboscis ; e,

flowers only possessing pollen ; f. useless attempts to get honey by
makine a hofe. as on Dielvtra : sr, flowers without honev.
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The visits to the flowers with partially apparent honey
a-\- b steadily diminishes from the Tenthredos to Andrena
and Halictus, but so that the diminution of the visits

entirely refers to the flowers with the honey apparent,
while, on the contrary, the flowers with honey partially

hidden are visited with still greater frequency.

In the case of some solitary bees, the disinclination to

flowers with the honey apparent has reached to their total

abandonment.
The transition to social life brings the development in

the second group, of which we have been treating, to an
end, as, in proportion as the number of individuals in a
community increases, the necessity for food forces them
to seek honey where they can, and it is indeed touching to

see the unwearied diligence with which the hive-bee will

collect almost imperceptible drops of honey from even the
smallest flowers.

The perfection which the family of bees, viewed as a
whole, has attained, beginning with Prosopis, and rising

to the most perfect of the solitary bees belonging to the
group which collect pollen on their hind legs, consist :

—

1. In the increasing development of the pollen-bearing
apparatus.

2. In the prolongation of the lower part of the mouth.
3. In the increasing size of the individuals.

The first is seen best in the humble and hive-bees ; the
third is very marked in the humble-bee, while the length
of the proboscis reaches its furthest point in Anthophora.
The hive-bee has a more perfect pollen apparatus than
the humble-bee, but is inferior to the latter in size and
length of proboscis, and only succeeds in obtaining more
honey through its more populous communities.

It is well known that as a rule every hive-bee occupied
in seeking food from flowers specially devotes itself to a
particular species, passing by others, however rich in

pollen or honey. The advantages of this arrangement
are obvious, much fewer visits being made in vain to
flowers already plundered, and much greater dexterity
being attained in the case of flowers with complex forms.
Two questions remain to be decided

—

1. Does each individual bee collect pollen and honey
from a single plant only (to which it has become adapted
by instinct, i.e., by inherited custom) 1

2. Does the hive-bee possess a greater degree of intel-

ligence in deciding among the difl"erent species of plants
than the humble-bee and other lower forms 1

The first question must be met with a decided nega-
tive ; tke second, as far as observation has yet gone, can-
not be answered with certainty. It would scarcely be of
advantage to the bee-community, whose object is the ex-
ploitation of as many flowers as possible, if its instincts
as to special tribes were hereditary.

It is, on the contrary, to be observed in the hive-bee
that each bee makes vari«us essays before deciding on
any special tribe of flowers. For example, we have seen
a hive-bee in vain attempt to obtain the honey of Iris
psendacorus, and then fly to Ranunadus acris, which it

sucked at for some time. Another more than once bored
through the spur of Orchis laii/olia, loading its head with
two little clubs of pollen, and then flying to the flowers
of LychnisJioscuculi.
A third, wandering over a field full of weeds, visited

one after another Veronica hedercefolia, Lithospermum
arvense, Sisyinbrium thalictrinn, and Viola tricolor.
These and similar facts show that there can be no

question of inherited preferences for certain plants in
mdividual bees, and that the fact of each bee being de-
voted to certain plants is only to be ascribed to the sub-
ordmation of the interests of the individual to that of
the state. The humble-bee approaches the hive-bee in
the peculiarity of keeping to certain species, as weU asm the number and keeping of its community. However,
though chiefly confining itself to the plants accessible to
It alone, as for example, Lamium album, &c., there are 1

fairly numerous cases in which the humble-bee goes to

• other plants, and its baskets are often found full of very
varied kinds of pollen.

Even in solitary bees, the special preference for special

kinds of flowers is a frequent habit. For example, An-
drena hattorjiana is found on Scabiosa arvensis, Cilissa

inelanura on Lytliruni salicaria, &c. ; but this prefer-

ence evinced by some solitary bees for a single species

of flower sufficing all their needs is radically different

from the practised and exhaustive pillage of all flowers

by a bee community, in which special individuals are

told off to gain the produce, however small, of special

families of plants. At first I believed I could answer the
other question propounded above, i.e., whether the hive-

bee promises a higher degree of intelligence in distin-

guishing different genera of plants than the humming-
bee and other lower forms, in the affirmative, on the
ground of the following observations :—In a field grown
over with weeds I saw one of our more intelligent humble-
bees, Bonibns agrorum, visit without distinction the little

whitish flowers of Viola tricolor var. arvensis, and those
of Lithospermum arvense, the same size and colour, but
evidently differing in form, while avoiding all other plants.

I had, indeed, seen the hive-bee mistake the flowers of
Ranuncuhcs arvensis for those of R. bnlbosus, those of

Trifolinin repens for those of Trifoliumfragifernm many
times, but had then never seen it make so great a mistake
as that I have recorded of the humble-bee. From this I

concluded that the hive-bee is more practised in distin-

guishing various species than the humble-bee. As, how-
ever, I later saw the hive-bee go from the blue violet to

a hyacinth of the same colour, and back again, I felt con-
vinced that the grounds of my conclusion were somewhat
defective, and I can only leave the decision of this question

to further observations. As far as my own experience is

concerned, I am inclined to beheve that the hive-bee, as

well as all other bees which we see preferring special

families of plants, are much more led by colour and size

than by any clear apprehension of the form of the flowers.

A. J. G. D.

AN ACCOUNT OF DUPLEX TELEGRAPHY
'T^HE introduction of the duplex system of working not
-^ only upon land-lines, but on sub-marine cables, is

without doubt the most important advance recently made
in electric telegraphy.

Duplex telegraphy may be defined as the art of tele-

graphing in opposite directions simultaneously along one
line wire.

It is claimed by M. Zantedeschi in papers read before
the Academy of Sciences, Paris, in 1855, that as early as

1829 he had suggested and demonstrated the possi-

bility of working ''duplex;" but until the year 1853
there do not appear to have been any noteworthy
attempts made to effect it practically. In that year, Dr.
Gintl, a director of Austrian telegraphs, described a system
of duplex telegraphy to the Academy of Sciences, Vienna,
and practically tested it on the land-lines between Vienna^
and Prague.

The principle underlying this and all other systems, is

that the outgoing currents at a station shall not sensibly
affect the receiving instrument there, while, at the same
time, the latter is free to be affected by the incoming
currents, so to speak, from the other station. That is tc

say, no signals are made at a station by its own sending
currents, unless when these are interfered with by the

sending currents of the other station.

Gintl's plan was as shown in Fig. i. The receiving

instrument, R I, was wound by two separate wires, one
long and thin, the other short and thick. The long wire,

«hown by a full line, was connected at one end to the line

L, and the short wire, shown by a dotted line, was con-

nected at one end to a local, or, as it was called, a " com--
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pensating " circuit. Both of these wires were connected
at their other ends to a signalhng key or sending instru-

ment, K, having duplicate points. Two batteries, B and
]?', one large and the other small, were also connected to

this key in such a manner that on making contact the
current from the larger battery B passed through the long
coil of the instrument into the hne, while at the same
instant the current from the smaller battery B', passed
through the short coil and compensating circuit. These
two currents were so adjusted as to balance each other in

their effects on the indicator of the receiving instrument,

and no signal was therefore made by the outgoing or

signalling current from the battery B. Such was Gintl's

arrangement at both stations, s and s'. Confining our
attention to any one of these stations, say s, we see that

as long as only S is sending, the receiving instrument at

that station is unaffected, but when s' is also sending at

the same time, the currents in the line from s' must inter-

fere with the currents in the line from s, either aiding or

opposing these according to the poles of the battery which
are applied, and thereby disturbing the balance of currents

on the receiving instrument at S, causing it to make
signals. And we see also that these signals are entirely

under the control of s'—that when s' applies his battery
to the line, s's instrument will make a signal, and that

when s applies his battery to the line, s"s instrument will

make a signal, or that when either put " earth " to the line,

that corresponding " spaces" will be recorded. The cur-

rents do not cross each other in the line, as was some-
time thought, but they interfere with each other in such
a way as to disturb the electric balance which independ-
ently exists at either end.

One objection, however, to this plan of Gintl's was that

the lever of the key during sending interrupted the line

circuit when it was between the earth and battery con-
tacts ; and another more serious objection lay in main-
taining the equivalence of the two currents, as the smaller
battery working through the shorter circuit lost power
more rapidly than the signalling battery.

Gintl, however, in the following year (1854) obtained
better success with a Bain's chemical printing instrument.
Here he made the two currents oppose each other upon
the chemically prepared paper and no stain was produced
by the outgoing current. The sending current from the
other station neutralised to a certain extent the outgoing
current and the local current then overmastering it

stained the paper and produced signals.

Early in 1854, while Gintl was still engaged in experi-

^nenting with the Bain's instrument, a great improvement
was effected on his plan by Herr Carl Frischen, a tele-

graph engineer of Hanover. Frischen dispensed with
the second battery b' and split up the signalling current
itself, causing one part to pass round one coil of the
receiving instrument into the line and the other part to
pass round the other coil of the instrument into the local
or compensating circuit. Instead of making the two
wires of the instrument dissimilar, like Gintl, he made
them both alike, so that the instrument was practically
wound by equal wires in opposite directions and thereby
rendered differential. He inserted into the compensating
circuit a rheostat or set of resistance coils whose resist-

ance could be adjusted to equal the electric resistance of
the line. His arrangement at either station is shown in

Fig. 2. Here R i is the differentially wound receiving
instrument, B is the battery, and R is the rheostat or arti-

ficial line as it was called, because of its being intended
to imitate the actual line. K and E are as before, the
sending key and earth plates respectively. In the act of
sending a message, on making contact betweea the key
and battery at a the current flowing into the apparatus
divides itself at the point b, and part passes through the
right coil of the instrument into the line, while part
passes through the left coil into the local circuit. But
itie resistance of the local circuit being made equal to

that of the line and the two coils of the instrument bein j

electrically equal one //^/^ of the current will flow through
one coil and the other half through the other coil. The
coils being oppositely wound these currents will neutralise

each other in their effect on the indicator or needle of the
instrument and no signal will be produced as long as they
flow freely. We have seen, however, that the sending at

the remote station may either oppose or assist that part
of the current entering the line. Thus the balance is

disturbed and signals will be made on the receiving in-

strument of one kind or another according as the line

current or the local current overbalance each other.

In sending by this method of Frischen's the line cir-

cuit is never completely interrupted, but it will be observed
that according to the position of the key the line is either

applied " to earth" direct or through the battery, or
through the resistance R, and this leads to a troublesome
variation in the signals.

Frischen's method was re-invented a few months sub-
sequently by Messrs. Siemens and Halske of Berlin, who
patented it in England, where, however, they were fore-

stalled by a week by Mr. Stirling Newall, of Gateshead,
whose patent bears date October 30, 1854. Newall de-
scribes substantially the method of Frischen-Siemens,
and in 1855-56, successful experiments were made under
his patent on the Manchester and Altringham line ; but
when he came to make trials upon the longer line between
Birmingham and London, the static charge and discharge
of the line was found to make false signals. Condensers
or accumulators of electricity were applied to correct this

disturbance with promising results, but the expense of
constructing large condensers was objected to and their

use was prematurely abandoned.
At this time there was a great deal of activity in the

direction of duplex working displayed both at home and
abroad. Besides the names mentioned, Messrs. W. H.
Preece, Highton, De Sauty, and others in this country, Ed-
lund, Bosscha, Kramer, in Germany, and Farmer, in Ame-
rica, were all more or less engaged in the work. In 1856
a good many lines were worked on the duplex principle in

Prussia, but the time was not yet ripe for its successful
introduction, and it gradually fell into disuse again.

Some desultory activity was still shown here and there,

however, showing that the idea had not been lost sight

of. In 1862 Mr. William Hinckling Burnett patented a
method of working two or even three distinct systems of
telegraphy by the use of currents of different degrees of
force, and in 1863 M. Maron, of Berlin, appears to have
first placed the receiving instrument in the diagonal of

a Wheatstone's balance. This has been called the Wheat-
stone bridge method in the recent revival of duplex, and
it may be shown as follows. Fig. 3.

Here r and ;' are two of the branch resistances of a
Wheatstone's balance ; the line and artificial line, or
rheostat, R, forming the other two branches. The receiv-

ing instrument, R I, is inserted in the " bridge " wire. In
sending, the current from the battery B splits at b, and
part passes by r into the actual line, while part passes by
r' into the artificial line. If r be equal to r', and the

actual line be equal to the artificial line, the current will

divide itself equally, and the potentials, or, as it may be
called, the electric levels, at c and d, will be equal, and
there will be no tendency for a current to flow through
the cross channel or '• bridge wire," and the receiving in-

strument will not, therefore, be affec:ted. When, however,
the line currents are interfered with by the sending cur-

rents of the distant station, this balance will be disturbed,

currents will flow through the " bridge wire," c d, and the
receiving instrument will signalise. The resistance, iv,

may with some slight advantage be made equal to the
battery resistance. It will be seen that in the balance
method, as in the differential method, the principle con-
sists in dividing the signalling current between two cir-

cuits whose electrical properties are practically the same-,
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and so placing the indicator between these as to cause

them to neutralise each other's effect upon it.

The credit of reviving the lagging interest in duplex

telegraphy appears to be due to Mr. Joseph Barker
Stearns, of the Western Union Telegraph Company,
United States, who, in 1868, experimented on the New
York to Boston line, and subsequently achieved con-

siderable practical success on the overland lines of the

company with which he was connected. In 1872 Stearns

came to England and patented his system, which prac-

tically embraced the differential and Wheatstone baJance

methods, as described, with the addition of a novel sending
key and a condenser attached to the rheostat or artificial

line.

With the differential method his arrangement is as

shown in Fig. 4, where K is the new sending key, and C
is the condenser. The advantage of Stearns's key is

that the manipulating lever, a (which is permanently con-
nected to the battery b), makes contact with the lever b

(which is permanently connected to the receiving instru-

ment), before b is disconnected from the earth wire "w,

so that, in sending, the line may always be "to earth,"

either through the battery B, or the earth wire w. Thus
the evils of both Gintl's and Frischen-Siemens's methods
are obviated, inasmuch as the line circuit is not only
never interrupted, but the resistance of the earth connec-
tion may be kept the same by keeping w equal to the
resistance of the battery. In order to prevent the wasting
of the battery while it is short-circuited for a moment
through the key, the resistance, w', may be added to the
battery resistance, and w then made equal to both.

The condenser was applied, as in the experiments made
under Newall's patent, to correct the effects of the static

induction of the line upon the instrument. Condensers
or accumulators had been in common telegraphic use
for producing induction since Bagg's patent in 1858 and

R I

Fig. 2.

Varley's in i860, and it is obvious that the sudden induc-
tive charge and discharge of the line could be counter-

feited by attaching a condenser or other inductive

apparatus to the artificial line. This inductive effect is

in general only sensible on land-lines upwards of 300
miles long. The induction between the wire and earth is

then sufficient to maintain a sensible static chai-ge on the
wire, independently of the signalling currents, so that on
working the sending key, and thus charging the line, the
sudden static charge is for a moment added to the sig-
nalling current or dynamic charge : and, on the other hand,
when the key is made to earth the line, this static charge

Fig. I.

flows back again out of the line to earth. Thus two
sudden jerks or " kicks," as they are called, are produced
on the electric balance, and false signals are thereby
made. When, however, a condenser or other inductive

apparatus is added to the artificial line, so as to give it

induction, too, the charge and discharge " kicks " of the

artificial line may be made to counterbalance those of the

actual line. In short, it is clear that if the electrical

properties of the artificial and of the actual line in induc-

tion, resistance, and insulation are approximately equal,

a duplex balance can be effected between them.

Stearns's key and earth connections were subsequently

to IJarlh

Pre. 3.

NaesJin the same year (1872) re-invented by Herr J. F.
of Rotterdam.

In 1873 Mr, George Kift Winter, Telegraph Engineer of^

the Madras Railway of Arconum, British India, patented
in England a method of duplex ^by opposed batteries, a
principle which it appears had been previously applied

by Mr. Moses G. Farmer, of New York, in 1858. Winter's

method consisted in keeping the batteries" at both ends
of the line continually applied to it, so that their like

poles opposed each other and a standing balance was
maintained on the receiving instrument at either station,
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which could be disturbed by the operator at the other

station. This arrangement is shown in Fig. 5.

Here, as will be seen, the batteries are equal and are

constantly connected to the line, so that their like poles

oppose each other through the differential coils of the

receiving instrument and the line. Thus the balance is

maintained. But when at station s, for instance, contact

is made with earth by the keys K, the battery B will be
cut off from the line, and the current from station s', no
longer opposed, will make a signal on the instrument

there. Winter's method was tried with some success in

India. Up to this time experiments had been for the

most part confined to land-lines.

Attention now began to be turned to submarine cables,

and Winter proposed the use of secondary batteries, made
of plates of one metal (as lead) immersed in a single

fluid (as sulphuric acid), in order to provide the large

electric induction necessary to the artificial line, or by
application in some particular way to the receiving in-

strument, so as to counterfeit the induction " kicks."

Stearns, also, in the same year, took out further patents

principally for the purpose of extending his system to

cable work. For example, he patented combinations of

Rl

condensers and resistance coils to represent an artificial

R 1

SF
R "S

B
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w

Fro 4.

cable. This, however, had been done "as early as 1862

% \

by Varley, for the purpose of making an imitation cable
for use as a " test " circuit. Varley distributed his con
densers along his resistance circuit in the manner shown
in Fig. 6, so as to approximate to the uniform distribu-

tion of resistance and capacity in a submarine cable
;

but Stearns confined himself to attaching his condensers
all at one point of his rheostat, and modifying their

charges in various ways by means of resistance coils.

Stearns also proposed various additional arrangements
for superimposing " kicks " on the receiving instrument
which should counterbalance the inductive " kicks

"

known to be very violent and difficult to obviate on sub-
marine cables. He also describes a method of construct-
ing his condensers in the form of a submarine cable

;

Fig. S-

)le and, apparently for the purpose of economising material,

m- he further proposes to employ Gintl's original plan of two
vn
'U-

J^^'^^^^J—^^-^^^r^^^-^

Catutnisers

Fig. 6.

batteries ; but in this case the stronger battery would be
used to charge the artificial line, so that, with less capacity

Conducting Strip

. .T/isuldloY*
m^ > to Earth

Induetina Plate

bo TJarth
Tig. 7.

than the actual line, its inductive "kick" might be made
equivalent to that of the latter. In fact, Stearns and
Winter appear, naturally enough, to have striven rather
to effect the duplex balance by some device or by an
artificial line approximately similar, instead of aiming at

one approximately equal to the actual cable.

In 1874 Mr. Louis Schwendler, of Calcutta, patented a
system founded on the Wheatstone balance principle, and
applicable to submarine cables by the use of resistance
coils and condensers, or of a cable itself as an artificial

line ; but Schwendler's system is only novel for the ratios

between the resistances of the balance which it lays down.

The best results are said to be given when the resistances

r', R and w, Fig. 3, are each one-half of the resistance of

the line, and r is made equal to one-sixth of the resist-

ance of the line.

The first successful trials in submarine duplex that we
hear of are mentioned in the Journal of tJie Society of
Telei::;raph Engineers for 1874. From this it appears that

Messrs. De Sauty and Harwood, both of the Eastern
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Telegraph Company (which had been encouraging

experiments), had succeeded in effecting a balance, in

1873, on the Gibraltar- Lisbon cable by the use of the

Wheatstone balance method and Varley's artificial line.

Also, in a letter to the Telegraphic Journal for 1874, by

Mr. B. Smith, of the Eastern Telegraph Company, we
learn that he had succeeded in effecting a balance

on one of the Company's cables between Malta and
Alexandria in July, 1873. so that he could receive mes-

sages while sending a distance of 911 nautical miles.

In September of the same year Mr. Smith also reported

good success on the Malta-Gibraltar cable, a distance of

1,121 nautical miles. We are not aware, however, that

these methods have been in practical working for any
length of time.

In 1874 Mr. John Muirhead, of the firm of Messrs.

Warden, Muirhead, and Clark, telegraph engineers, West-
minster, took out a patent for a new form of condenser,

or inductive-resistance, so made as to imitate a submarine

cable, and ostensibly for the purpose of duplex tele-

graphy. The inductive resistance is formed by taking

two strips of tinfoil and laying one over the other sepa-

rated by an insulator. One strip forms the conducting

circuit of the artificial line, the other forms the outer, or

inductive coating, and is connected to earth. The current

is passed through the conducting strip and exposed

throughout its entire length to the induction of the other

strip or sheet in the same way that the current in the con-

ductor of the cable is subjected to the induction of the

earth throughout its length. The principle of Muirhead's

artificial line is shown in Fig. 7, where the arrows repre-

sent the local current passing along the conducting strip

while being at the same time retarded by the induction of

the other strip, or inducting plate, which is connected to

earth.

This artificial, or model cable, can be made to have the

same resistance, capacity, and even leakage, per knot, that

the actual cable has, so that it can be made practically

equal in its electrical properties to the actual cable. It

may be employed either with the differential or Wheat-
stone balance methods. In either case the local current

passes through the conducting strip to earth, experiencing

the same resistance and retardation that the signalling

current experiences in the cable. It therefore balances

the signalling current in its effects on the instrument. Its

advantage over Varley's " artificial line " consists in the

closer equivalence to an actual cable that it admits of.

Subsequent patents of Mr. Muirhead describe various

adjustments to be used in connection with the artificial

line for the purpose of refining upon the balance.

In July, 1875, this system, which is hitherto the

most successful of all in submarine duplex, was first tried

on Jhe Marseilles-Bona (Algeria) cable, a length of 448
nautical miles. In the spring of this year it was esta-

blished for permanent working on the Marseilles-Malta
cables of the Eastern Company, a length of 826 nautical

miles, and also on the Suez-Aden cable, a length of 1,461

nautical miles, but in an electrical sense, one of the

longest of existing cables. These are the first practical

successes in submarine duplex telegraphy, and they also

prove the feasibility of working cables of any length by
th s advantageous method.

MUSEUM SPECIMENS FOR TEACHING
PURPOSES 1

II.

A RTICULATED or mounted skeletons are divided into two
"^ classes: l. Natural ; 2. Artificial. The two processes may,
however, be more or less combined in certain cases.

Natural skeletons are not macerated. The bones are merely

' Lecture at the Loan Collection of Scientific Apparatus, South Ken-
sington, July 26, 1876, by Prof. W. H. Flower, F.R.S., Conservator of the
Museum of the Royal College of Surgeons of England. Continued from
p. 146.

cleaned by the hand, assisted by scalpel, scissors, and brush

;

the subject being placed in water during the intervals of the
operation, to get it free from blood, and to soften the parts re-

moved. Everything having been taken away, except the bones
and the ligaments which unite them, the skeleton is fixed in the
required attitude by external supports, and allowed to dry. This
process is commonly adopted with very small mammals, birds,

reptiles, and especially fish. It has the advantage of involving

less labour and skill in articulation, and of affording a trust-

worthy record of the number and relations of the bones, espe-

cially the vertebrae, about which, in an artificially articulated

skeleton, urdess prepared by very competent hands, there always
may be doubt. On the other hand, such skeletons are far less

useful for the study of the details of their structure, they not

only cannot be taken to pieces, but the extremities of the bones
are actually concealed by the dried ligaments. The latter, more-
over, often become brittle with time ; and in the case of the

smaller specimens, will break unless handled with great care.

In such cases it is often advisable to strengthen them with
isinglass, or when more support is required, some strands of

cotton-wool steeped in melted isinglass or glue make excellent

artificial ligaments.

2. Artificial skeletons are those in which the bones have all been
separated and completely cleaned by maceration, or one of the

processes substituted for it, and then joined together again by
wire. The reconstruction of such skeletons is technically called

"articulating." To perform it properly som2 knowledge is

required of osteology, so that the bones may be placed correctly,

which of course is of the utmost importance, and also some
mechanical skill in drilling the holes in the bones, and in adapt-

ing and fitting the wires and metal supports, and several instru-

ments are required, not needed in the preparation of natural

skeletons, such as drills, pliers, wire-cutters, files, &c.
The best wire is iron-tinned, which does not rust, and is now

sold at most ironmongers. For very fine work, iron wire plated

with silver, and for still more delicate operations, especially in

fishes' skeletons, thin silver wire may be used. Copper wire
is too soft and flexible for almost all articulating work, and is

apt to give a green stain to bones which contain any grease, and
so should be avoided. Brass tubing of various sizes is now ex-

tensively used in articulatiog, and for larger animals, iron sup-

ports, which will have to be made by the blacksmith specially

for each subject.

However great the knowledge of the articulator, it is always
best to take precautions before macerating an animal, that there

should be no mistakes in arranging the bones properly, especially

in the case of rare and little-known specimens. The skin and
the greater part of the soft parts having been removed, and the

bones roughly prepared as for a natural skeleton, should then

be divided into several parts. The sternum with the costal car-

tilages should be removed by cutting through the latter at the

junction with the ribs, and cleaned in water without macerating,

and then allowed to dry in their natural form on a block of wood,
cut to the requisite shape and size. If this part goes into the

macerating vessel, the cartilages will be lost, and the thorax can
then only be restored in an imperfect manner. The limbs
should be separated, and if each is macerated in a separate

vessel, much trouble will be saved in sorting the small bones of

the feet. If there is any doubt about articulating them correctly,

it is best to take them out before they have actually separated,

and clean them off and articulate them at once, at all events

drilling the holes for the wires while they are still in natural

apposition. The vertebrae may be allowed to come apart and
macerate together, as there is never any difficulty in placing

them in their natural sequence. The hyoid bones should be
sought for in the throat, and cleaned and preserved separately,

and small sesamoid bones about the feet and behind the knee-
joint in most animals, so commonly lost in museum specimens,

should be looked for and preserved, as well as the rudimentary
clavicles of the carnivora and the pelvic bones of the whales and
porpoises. When the relations of any bone to another, espe-

cially of the sesamoids above spoken of, or the chevron bones
under the caudal vertebrae, are likely to be lost in maceration,

they should always be observed, and either notes or drawings
made of them, or they should be rrarked with fine holes, made
with an Archimedian drill (an essential instrument to the articu-

lator). By makmg two holes on different bones opposite to

one another before the bones are separated, or several holes ar-

ranged in patterns, most important records can be preserved, and
such small holes do not damage the bones, as they can be filled

up afterwards with putty, or fr9.m!e-m^kers' composition.
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The perfection of a skeleton, an object always to be aimed at,

will greatly depend upon the attention paid to all the small
precautions just named, and others which will suggest them-
selves xw the course of the process.

In skeletons, as ordinarily articulated, the principal object
seems to be to preserve the general appearance of the framework
of the animal and to make the whole firm and strong, at the

same time showing as little as possible of the supports neces-

sary to hold it together. Every bone, even to the skull and
lower jaw, is immovably fixed, and strong wires, or irons, ac-

cording to its size, are made to traverse the interior of the limb
bones, fixed into the stand below, and connected with the main
support, which runs along the centre of the bodies of the

vertebrDC from head to tail.

Such skeletons are little better for the detailed study of

osteology than are natural skeletons, and they are inferior, inas-

much as there is no guarantee against errors on the part of the

articulator, unless he be of known knowledge and experience.

The improvements in articulating skeletons that I am about to

bring before your notice were commenced about twelve years

ago, and are mainly due to the ingenuity and skill of the veteran

articulator to the Museum of the Royal College 01 Surgeons, my
namesake, Mr. James Flower, who has successfully put into

practice various ideas and suggestions W'hich have occurred to

me during the time of ray conservatorship.

The object aimed at is to mount a skeleton which will give a
perfect idea of the form and proportions of the animal and show
the bones in their relative position, and at the same time allow
every part of each bone to be separately examined. Any portion

which is required for examination must be made capable of being
removed without disturbing the rest of the skeleton. The skull,

the lower jaw, the different vertebra;, the pelvis, the limb bones
must be all separable.

Such a skeleton of course cannot be supported on its own
limbs, like one of the old kind, as the bones of all the extremi-

ties may be removed one by one if necessary, leaving the trunk

in situ. It will also be somewhat less firm and stable, and must
be treated with care, as in fact a delicate and somewhat compli-
cated instrument would be.

The details by which this principle is carried out vary greatly,

and must be adapted to every different animal, and may probably
be yet still further modified and improved. The illustration sent

to the Exhibition is a very fair example. It is a skeleton of a
scaly anteater or pangolin (No. 3,812). The two principal

mechanical arrangements adopted are simple enough.
They are, first, the use of brass tubes, into which wires of cor-

responding size are made to slide. This is the best method of con-

necting two parts, which have to be separated at pleasure. When
necessary the tubes and wires may be flattened to prevent them
turning. The principal supports are made of tubes fixed into

the wooden stand below, and into the upper end of which a short

wire fixed in the bone to be supported slides. These tubes can
readily be riveted to each other so as to make a branched support
when required.

The second mechanical contrivance consists in the use of

twisted or plaited wires as a means of movable connection
between bones which need not be completely separated, but only
bent upon each other as by a hinge. For instance, the principal

bones of the limbs are connected by a strand of wires, twisted

together like a rope, passing on one side of the joint. Each end
is inserted in a hole drilled in the bone, and fixed by means of

small wedges of wood or metal. These joints are so stiff as to

remain in any position in which they are placed, and yet are

perfectly flexible and durable. The vertebrte are connected, by
being fixed by wires, on to a plaited band, passed along the

inferior surface of their bodies, where nothing of importance is

concealed by it. Since this skeleton was mounted it has, how-
ever, been found better in many cases to run the plaited wire

through the canal, so that it is perfectly out of sight. Though
neatness in the mountings of a skeleton is certainly a desideratum,

it is better to have any number of external supports to the bones,

than either to fix immovably or to mutilate them, as was often

done in the old -plan, in order to allow of the introduction of the

concealed supports.

The ribs, sternum, and sternal ribs are usually mounted in

one solid piece, separable from the vertebral column, so that the

articular ends of all the ribs can be easily examined. In some
cases it is found better to string the vertebra; upon a stiff rod,

or several pieces of rods, connected by sliding joints, from which
they can be removed in succession. In fact, as before said, the

modifications of these processes are numerous, but they can best

be appreciated by examining a few mounted specimens, and may
be further developed by the suggestions of experience.

In addition to the complete mounted skeleton, museums will

be expected to have separated portions of the bony structures

exhibited in a manner that the student can study them. The
skull especially must be treated in this way. For many years
skulls of various animals have been prepared at Paris " i la

Beauchcne" and there are some good examples in the Exhibition
contributed by Tramond, ncluding an entire human skeleton
(No. 3,913, also 3,915 and 3,918, skulls of man and turtle).^

All the bones are separated and fixed by brass bands and
wires, at short intervals from each other, so as to allow of their

complete form being examined.
The sliding joints formed of brass tubing will be found a great

improvement in such specimens, as it allows the complete removal
of any portion required for more particular examination. An
example will be seen in the skull of a sheep (No. 3,819), con-
tributed by Mr. E. T. Newton, of the Museum of Practical

Geology.
A single bone is best mounted by driving a sharpened wire

into its lower surface, which wire slides into a tube of corre-

sponding diameter fixed in the wooden stand ; in this way all the
series of separate bones in the Museum of the College of Sur-
geons are mounted. The stands are made of turned wood,
circular, polished, and black. All the brass work in them and the
mounted skeletons is coated with a layer of black japan varnish.

I must not omit to mention a method of mounting skeletons

devised and recommended by l^rof. Huxley, the details of which
have been developed by Mr. Newton from processes initiated at

the College of Surgeons. There is an example in the Exhibition
in the skeleton of a dog, No. 3904<t. Each of the bones of the

skeleton is mounted separately with wire and tubing, as in the

single bone just spoken of, but they are arranged on a single flat

board in definite order, the vertebra; in succession along the

middle, and the limbs on each side, each bone being near its

actual position of the body. Skeletons so prepared can be
arranged one above the other in a cabinet, each board running
on ledges in the sides of the cabinet like drawers. They are very
convenient for study and demonstration, especially for advanced
students ; but they are not so suitable for public museums or for

elementary teaching, as they convey no idea of the general

appearance, form, and proportions of the animal from which
they are prepared.

Certain portions of the skeleton, especially of the lower verte-

brates, are never ossified, but remain permanently in a cartila-

ginous condition, and when dried, shrivel and contract into small
shapeless masses. But it would be often desirable, in a dry skele-

ton, to keep them if possible, if only to preserve the positions

and relations of the surrounding bones. For instance, the axial

portions of the skeleton of many fishes' heads aie entirely carti-

laginous, and so are the carpal bones of the crocodile. Such parts

ought to be modelled either in soft wood or in the composition
of whiting, resin, and linseed oil used by the picture-frame-

makers, which is soft and plastic when recently made, but sets

to an almost stony hardness. Specimens of the application of

such modelling may be seen in the Museum of the College of

Surgeons.

Besides the skin, and the skeleton, many other parts of the
body are frequently preserved in a dry state in museums. When
bottles and spirits were very dear this method was much more
attended to than at present, and it was extensively used for in-

jected preparations, showing the course of the blood-vessels, and
even dissections of muscles and nerves, as well as for the hollow
viscera, such as the stomach, ca;cum, &c., which were inflated,

dried, and then varnished. There are many objections to such
preparations. All soft and fleshy parts, when dried, contract so

much as to give little idea of their appearance in the recent state,

and in doing so disturb the relations of the parts in contact with
them. Inflated organs, which look very well for a time, are apt
to collapse, and they are all liable to decay and to perish from
the attacks of insects. To guard against this it is absolutely

necessary that the preparations should be thoroughly soaked in

alcoholic solution of corrosive sublimate, or some other such
poison, before the drying process commences. In Italy, especially

in the Museum of Comparative Anatomy at Pisa, I have seen
beautiful and very instructive specimens of viscera preserved in a

' I should also call attention to a beautiful human skeleton by thj same
exhibitor, for the purpose of practising dislocation (No. 3,914), in which
the principal bones are connect<-d by coiled spring wire. This method has
long been used on a partial scale, as for attaching the lower jaw to th«
skull, but is not so convenient a.'i the one described above, a> the elasticity

t of the spring is always an impedimeut to the free examination of the boaes.
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dried state, and it is to be regretted that none have found their

way into this Exhibition, as they might have stimulated us to

endeavour to do something to improve the art, which in most of
our anatomical museums is now almost obsolete.

The methods of preserving the hard parts of invertebrate

animals, such as insects, molluscs, and coral animals, in a dry
state, are so generally understood, and so fully described in many
special treatises,-^ that there is no occasion to detain you with
them at present. The best illustration in the present collection

of this branch of the subject is the very valuable and instructive

preparation of the Exoskeleton of the common lobster (No.

3904 e) prepared by Mr. E. T. Newton, and exhibited by Prof.

Huxley, which is a model of a class of preparations which might
be largely employed in teaching zoology. I may also call atten-

tion to a small series of preparations contributed by Prof. H.
Landois, of Miinster (No. 3878), which purport to show some-
thing of the life history and habits of several species of insects,

an idea which might be more fully carried out in biological

museums, and to the typical collections of the shells of molluscs
exhibited by Mr. R. Damon (Nos. 3808 to 381 1).

(Tff be continued^

OUR ASTRONOMICAL COLUMN
The New Star in Cygnus.—On the evening of December

13 this star, as regards brightness, was about midway between

75 Cygni and Bessel's star, Weisse XXI. 1004, the DurcJwius-

^c/w«^ magnitudes of which are 5*2 and 6"5 respectively, giving

for the new star a magnitude of about 5 '8 to 6"0, as staged last

week. On December 20 it was not more than 0'25m. brighter

than Bessel's star, indeed at moments it was difficult to say which

was the brighter of the two ; its present rate of decline is there-

fore slower than during the first ten days after the discovery. In

the foggy sky of December 20, there was a yellowish tinge in its

light, not perceptible in Bessel's star. A further careful search

through our star-catalogues has failed to reveal any previous

observation of a star in this position. It falls in one of the two
zones, the re-observation of which has been undertaken at Bonn.

The Binary- Star dp Eridani,—It may be hoped that

some one of our southern observers is putting upon record mea.
sures of this double star, of which, so far as we know, none have
been published since those of Mr. Eyre B. Powell at Madras, at

the beginning of 1861, when the angle of position was 253°, and

the distance 4"
'9. Altering the node in Capt. Jacob's second

orbit to 109° 40', and assuming the peri-astron passage to have
occurred i8i7'64, with a period of revolution of 117 "48 years,

the measures from 1835 to 1861 are very closely represented

without change in inclination, distance of peri-astron from node,

or semi-axis major. Dunlop's measures in December, 1825,

which are of doubtful interpretation, would, with Jacob's correc-

tion, differ 6^° from the computed angle. Later measures than

those of 186 1 are required for a decision on the true form of

orbit, a Centauri and h 5 114 (R.A. I9h. 17m. 50s., N.P.D,
144° 34' for 1876) are equally to be recommended to the close

attention of the southern astronomer.

When a systematic remeasurement of the double stars of Sir

John Herschel's Cape catalogue, which are out of reach in these

latitudes, is undertaken (and we know of no more desirable or

more interesting work in the miscellaneous astronomy of the

other hemisphere), a large accession to the list of binaries may
be anticipated. Perhaps M. O. Struve has not -in 24 Comte
Berenicis—detected the most rapid of the revolving double stars,

which it may remain for a southern observer to bring to light.

Periodical Comets in 1877.—Of the known comets of

short periodonly one— that of D'Arrest—has been predicted
for the ensuing year, though if the elements of De Vico's comet
of 1844 have not undergone a violent change since that appear-

tr-
"^^ j^°.*' recent being " Notes on Collecting and Preserving Natural

History Objects,' edited by J. E. Taylor, Ph.D., and published by Hard-
wicke and bogue, Loudon, 1876.

ance, it may be expected to be in perihelion also within the next

twelvemonths.

D'Arrest's comet will arrive at its l^east distance from the sun

on May 10, but will not be nearest to the earth until'October
;

its positions when observations should be most feasible, are not

favourable for observers in the northern hemisphere. M.
Leveau's elaborate ephemeris affords every possible assistance

towards its detection. At its last visit in 1870 this comet was

excessively faint, and was not observed at more than four or five

of the numerous European Observatories.

Surely there must soon be an end of the dearth of discoveries

of new comets which has prevailed since the beginning of

December, 1874.

Ancient Solar Eclipses.—In Nature (vol. xv.,'p. 116),

Sir George Airy notes a difference in the path of the shadow in

the total eclipse of B.C. 763, June 14, given in this column

(p. 65) from that defined by a direct calculation from Hansen's

Tables, In explanation of this difference it should be stated that

our elements of the eclipse of B.C. 763, as also (with one excep-

tion) for other eclipses to which we have from time to time re-

ferred, are obtained by the use of Damoiseau's Lunar Tables of

1824, with the main arguments, and one or two of the principal

equations adapted to the e'ements resulting from Sir George

Airy's laborious discussion of the observations of the moon at

the Royal Observatory, Greenwich, frona 1750 to 1830, com-

bined with M. Leverrier's Solar Tables, and the introduction of

Hansen's last values of the terms in longitude, anomaly and

node depending on the square of centuries.

METEOROLOGICAL NOTES
The Storm of March 12, 1876.—We turned with con-

siderable interest to the account of this storm, which passed

over the south of England on March 12, as published in the

Journal of the English Meteorological Society for July. The
interest was all the greater, seeing that the account was drawn

up, at the request of the Councd of that Society, by Mr. Scott,

assisted by Messrs. Gaster and Whipple, that descriptions of the

same storm had been previously published by Prof. Quetelet,

Dr. Neumayer, and the late M. C. Sainte-Claire Deville, and

that another paper on the same subject was intimated by Dr.

Buys Ballot. The widespread interest which this storm has

called forth is seen at once on looking at the nine weather maps
and tables of Mr. Scott's paper, which show it to be one of the

most remarkable storms of recent years, whether regard be paid

to the rapid rate of its propagation eastwards, estimated by Dr.

Neumayer at seventy-seven miles per hour over part of its course

;

to the rate of the barometric fluctuation, almost unprecedented in

these islands, the bar meter at Kew having risen 0*407 inch

during the two hour from 2 to 4 p.m. ; or to the violent con-

trasts of temperature and weather on the two sides of the storm

at comparatively short distances apart. To illustrate the subject

with greater fulness a woodcut is given showing the automatic

registrations of the different meteorological instruments at Kew,
and tables of pressure and temperature for every ten minutes

during the most interesting phase of the storm. To these curves

a noteworthy and novel feature is added in the form of a curve

showing the electrical changes from positive to negative, and

vice versa, at the time. The hourly readings oftheir self-recording

instruments for March were moreover published shortly after by
the Meteorological Office. On turning to these two barometric

records taken from the same instrument at Kew, referring to the

same time, and published by the same authorities, and comparing

them together, we meet with nothing but confusion. Of the

whole of the eleven instances on which readings are printed in

the two records for the same instants of time, no two agree, the

eleven differences being in order, -f o'oo6, -0*024, -O'OoS,
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-0040, -0'020, -o'ooi, -0040, -0004, -0-0I2, -0027, and

+ 0*003 inch. Whether or not the readings in the paper be

reduced to sea-level, no information being given on this point,

the whole observations ot at least one of these two records are

entirely wrong. In explanation of discrepancies previously

pointed out, it was stated by the office that the original photo-

graphs may not admit of a precision closer than 0"020 inch. In

this case, however, such an explanation is out of the question.

Equally loose and inaccurate are the descriptions of the Kevv

curves, even though the main design of this costly system of

registration is to furnish data for exact comparisons being insti-

tuted among the different meteorological elements. Thus it is

stated that the electricity, having been strongly negative, re-

turned again to positive between 6 and 8 A. m., whereas the

change occurred all but instantaneously about 6.45 a.m. ; that

simultaneously with the time of maximum temperature, about

12.20 P.M., the wind, which had been west " suddenly became
north," whereas the change was not of such a character as to be

described by the words simultaneous and sudden, seeing that

about fifteen minutes elapsed as the wind veered from west to

north; that "the barometer rose rapidly until 4 P.M., at an average

rate of about 0005 per minute," whereas this rapid rate of in.

crease of pressure was spread over no more than the fifty minutes

from 2 to 2.50 P.M. It is needless to remark that the data of

this singular storm thus put before us are worse than useless

and it may be also state 1 that a number of the barometric ob-

servations at Kew, as published in the Hourly Readings for

March, are of such a character as to render a verification by

comparison with the originals very desirable.

Diurnal Barometric Range at Low and High
Levels.—We have recently received trom Mr. W W. Rundell,

a paper on this important subject, published about two years ago

in the Jourttal of the Meteorological Society of London, based

on observations made under the direction of Gen. Myer during

May, 1872, on Mount W^ashington, New Hampshire, at heights

of 2,639 and 6,285 above the sea, hourly from 6 A.M. to 6 P.M.,

and at 9 and 12 p.m., and at Portland, Maine, 54 feet above the

sea and near the coast, at 7 and 8 A.M., and at 2, 5, 9, and

12 P.M. The means of atmospheric pressure, temperature, and

humidity, are given for the different hours of observation, to

which are added interpolated values for the hours of the day for

which no observations were made, by drawuig a fair curve pass-

ing through the observed values plotted off on a moderately

large scale. These various averages are laid down in sets of

curves accompanying the paper. The point of interest raised by

suA a discussion consists in the presentation of these three vital

meteorological elements at three stations net far apart from each

other, but very differently situated as regards height above the

sea, and the probability that some light may thereby be thrown

on one of the most difficult problems in physics. On examining

the curves the attention is at once arrested by the remarkable

character of the curve of the diurnal barometric range at Port-

land, which represents the morning maximum as occurring at

6 AM., and the afternoon minimum at 2 P.M. Deductions of a

somewhat large nature are drawn from the times of occurrence

of these and others of the maxima and minima of the paper

tending to show that they stand to each other in certain definite

relations. Since, however, the facts of observation afford no

instance of the morning maximum occurring in May at such

places as Portland at 6 a.m., and the afternoon minimum at

2 p.m., we were led to calculate afresh the averages from

Gen. Myer's figures with the result that the averages of the six

hours of observations published in the paper are all in error in

amounts varying from + 0*027 inch to — 0-004 inch. The fresh

averages, it may be remarked, give an amplitude of range and

hours of occurrence of the extremes accordant with what has

beea observed in latitudes and situations similar to that of Port-

land in May. It is obviously premature to discuss the various

points raised until the necessary data be put in order before us,

and the interpolated values for the unobserved hours be laid down
on a method based on a wide knowledge of observed values for

the same hours at places similarly circumstanced.

The Climate ov Geneva.—A large work on this subject

has just been published by Prof. Plantamour, in which are dis-

cussed with clearness, precision, and great fulness, the observa-

tions made at the observatory during the past fifty years, on tem-

perature, pressure, moisture, rainfall, winds, clouds, and
thunderstorms. The hourly averages of the different elements

of each month for each year and for groups of years are given,

as well as the averages for each day of the year, and the average

or sums ot the pentades and months for the long periods

during which the observations have been made. There is

thus amasse-d in a handy form in one volume of 263 pp. 4to.,

data for the elucidation of the climate of this part of Switzerland,

as well as for larger inquiries which fall to be dealt with by com-

parative meteorology, and for the investigation ot many cosmical

questions. Among the specialties of the climate of Geneva, the

most interesting, perhaps, are those which arise from its position

with reference to its lake. The variations in the direction and

force of the wind during the day show land and lake breezes of a

strongly marked character—the breeze from the lake prevailing

at those hours of the day when the temperature of the land is

in excess of that of the lake, and the land-breeze during the

rest of the day. In December, when the land at no hour

of the day is warmer than the lake, no breeze from the lake

prevails. In January, however, the breeze from the lake begins

slightly to prevail, and in an increasing degree in succeeding

months, forming a marked feature in the climate of the town

during the greater part of the year, and leaving iis im-

press in nearly all directions on the different meteorological

elements. During the winter months, when no breeze from the

lake prevails, or but a feeble one, the vapour curves show only

one daily minimum, occurring about sunrise, and one maximum
about 2 p.m. ; whereas during the other months, from March to

October, there occur two daily minima, one about or shortly

before sunrise, and the other from 2 to 4 p.m., and two maxima,

one from 8 to 11 A.M., and the other from 6 to 10 p.m., accord-

ing to season. Equally marked are the curves of the hourly

variations of cloud, the maximum during the winter months

occurring about sunrise and the minimum about sunset. During

the warm months, however, there are two daily maxima and

minima—the first maximum occurring about or shortly after sun-

rise, and the second, which is by far the larger of the two, about

6 P.M., and the two minima shortly after midnight and from 9
to II A.M. These variations in the moisture of the air of

Geneva are attributed by Plantamour to the condensation and

evaporation which take place at the surface of the earth, and to

the ascending and descending aerial currents consequent on the

diurnal march of the temperature. These are undoubtedly

true causes concerned in bringing about diurnal hygrometric

changes, but they are insufficient to explain the strongly-marked

double maxima and minima observed at Geneva. This will be

evident by a simple reference to the hygrometric curves for such

places as Valentia, Toronto, and Oxford, which either exhibit

no second maximum at all, or if they do, so faintly marked as

to form no outstanding feature of the curves. The explanation,

in all probability, of this peculiarity of the Geneva hygrometric

curves is to be found in the relative size of Lake Geneva

which is just large enough to occasion a strong breeze during the

day from the lake all round its shores. On the setting in of the

breeze, the air having been some time previously resting on the

surface of the lake is therefore moist, and while this continues

the first daily maximum is reached. As, however, the breeze

continues, the air feeding it must necessarily, owing to the cotti'
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parative smalhtess ofthe, lake comefrom higher strata of the atmo.

spheree, and since this air has been but a brief time in contact

with the surface of the water the lake breeze becomes constantly

drier till the afternoon minimum from 2 to 4 p.m. The breeze

thereafter diminishes in force, the air consequently becomes

moister till the greater maximum is attained about the time of

the day when the breeze from the lake falls to a calm. This

special feature of the climate of Geneva well deserves the closest

investigation, particularly in its relations to the curves of tem-

perature, pressure, and clouds. Among the other points dis-

cussed may be mentioned an examination of Deville's cold and

warm periods of the year by the long series of the Geneva

Observations ; a comparison of the temperature of the water of

the Rhone, as it issues from the lake, with that of the air, show-

ing the mean annual temperature of the water to be 3°7 higher

than that of the oir, a point of some importance in connection

with questions affecting oceanic circulation ; the distribution

through the year of strong northerly and southerly winds, and

the variations, regular and irregular, in the amount and duration

of the rainfall.

Climate of Lund. —A paper of considerable value has been

published by H. A. V. Tidblom, in Lunds Universitets Arsskrift,

torn, xii., on the meteorological observations made at the obser-

vatory at Lund from 1 741 to 1870. The observations, which

are very fully discussed, embrace the temperature, winds, rain,

snow, thunderstorms, and auroras, and their great value lies in

the long period, viz. 130 years, over which they extend. The
highest observed temperature during the 118 years ending

1870 was 94°* I, and the lowest — 13° "9, both occurring in 1845.

Northerly and easterly winds prevail in winter and spring, north-

westerly in summer, and south-westerly in autumn—these winds

being of special interest from their relation to the prevailing

winds in the south of Norway in the corresponding seasons. Hail

falls on an average 5 days in the year, snow 37 days, and rain

122 days. March is the month of smallest and least frequent,

and August of greatest and most frequent rainfall. Thunder-

storms reach the maximum in the last half of July and first half

of August, very few occurring from the middle of October to the

middle of April. The greatest number of auroras occur in April

and September, and the variations through the different years are

very great, a remarkable maximum period occurring from 1 776

to 1790, since which latter date the number has been singularly

ew.

Weather Summary.—M. 'H. Tarry's Histoire de I'Aimo-

sphh-e for July and August, 1876, has been received. The

publication, which recently began to be published in Les

Mondes, aims at giving a summary and discussion of the meteoro-

logical elements of the northern hemisphere, which it is possible

to collect within a month or two of their occurrence. It is thus

calculated to be a useful supplement to the weather maps of

Europe and America, and to the International Meteorological

Observations of the United States, and as such it deserves the

active support of the meteorologists of different countries.

Influence of Forests on Ozone.—In a note by M. L.

Fautrat in the Bulletin Hebdomadaire, No. 475, of the Scientific

Association of France, it is shown from observations made at

Halatte and Ermenonville, that less ozone was observed in forests,

particularly forests of pine, than in the open country, and more

ozone at a height of 46 feet above the ground than near the

surface.

NOTES
The Loan Collection of Scientific Apparatus is to be finally

closed on the 30th inst.

The Danish Geographical Society enters upon its existence

under royal auspices. In accordance with the invitation of the

King of Denmark, the first public session was held in the royal

palace at Copenhagen, on December 22, accompanied by appro-

priate festivities. The King has accepted the position of Pro-

tector of the Society, while the Crown Prince is active president.

The veteran chemist, Prof F. Wohler, has been elected pre-

sident of the German Chemical Society for the coming year.

A telegram received by M. Sidoroff from Capt. Wiggins,

and communicated by the former to the St. Petersburg papers,

announces that on December 13 Capt. Wiggins and his ship-

master, M. Svanenberg, left Krasnoiarsk on their way to St.

I'etersburg.

Our readers may remember that at the International Con-

ference on the means for exploring Central Africa thoroughly and

systematically, held at Brussels last September under the presi-

dency of the King of Belgium, invitations were issued to the

different countries represented to form local committees for the

furtherance of this object. The German National Committee

was formed last week under the presidency of Prince Henry VII.

of Reuss, and embraces many of the most distinguished names

in the empire. A committee has already been intrusted with the

duty of preparing the statutes for a. permanent association, the

German Society for African Exploration, which is to be under

the patronage of the Crown Prince, and expects to enter vigorously

and energetically upon its chosen field.

The Daily News correspondent at Rome writes that the

Marquis Antinori has sent to the Italian Geographical Society a

long account of the journey of the Italian African Expedition of

which he is leader. The expedition has, after many hardships

and delays, reached Shoa, the king of which has received the

members in his capital, Licce, with the greatest hospitality.

The Marquis has taken steps to make Shoa a scientific entrepdt,

as a basis of operations for exploring the equatorial lakes. When
the letter left the Marquis was preparing an extended scientific

report of his journey to be forwarded to the Italian Society by a

courier.

In the last session of the Berlin division of the German and

Austrian Alpen-Verein, Dr. Scholle delivered an elaborate

address on the orography of the Bernese Alps, He regards

them as distinguished from the mountains of other alpine regions

by the following peculiarities :—The valleys are unusually deeply

cut. The mountains inclosing these valleys are remarkable for

their relative as well as their absolute heights, and the horizon-

tal projection of their tops lies always at but a short distance

from the bottom of the valleys. Finally, the topmost points of

the mountains are generally visible from the valleys, and their

commanding appearance imparts to the landscape its most pictu

resque and magnificent features.

The Bulletin of the French Geographical Society for Novem-
ber contains a paper by Dr. Jules Carret on the Displacement of

the Polar Axis, in which he gives a summary of arguments in

favour of displacement which will appear at length in a work

about to be published by him.

The following particulars are given by Prof. Desor in the last

number of the Bulletin of the Society of Natural Sciences at

Neuchatel, as to the burial-ground of the inhabitants of the lake-

dwellings discovered last winter on the shores of the Lake of

Neuchatel at Auvernier. The burial-place is about lOO feet

distant from the well-known lake-dwellings of this locality, at

the foot of a hill, and it was shut up by some 7 feet of earth

washed by rains from the slopes of the hill. It has a quadri-

lateral form (i'6 metre long and I'I2 broad), and is built of flat

granitic stones covered with two large flag stones of gneiss, these

last necessarily having been cut artificially. The burial-place

thus belongs to that class of dolmens which are known in Eng-

land as "stone- cists," and it establishes therefore a new link

between the ti'ue dolmens and the lake-dwellings. Assiduously
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watching the excavation, Prof. Desor ascertained that he Lad

really to do with a grave (that of a family, or of a clan), not

merely with a receptacle of bones, the relative positions of bones

proving that complete corpses were deposited in the grave, pro-

bably in a sitting position. The number of individuals buried

must have been from fifteen to twenty. It was very difficult to

obtain well-preserved skulls, the bones being much deteriorated

and the excavations not having been made with the desirable

accuracy ; but some better preserved skulls show a close likeness

to those found in other lake-dwellings, and especially to the

skull of this kind described by MM. Rut imeyer and His in their

" Craniologie Helvetique ;
" they belong to the mesaticephalous

(semi-long) form known as the " Sion group," which form is also

the true Helvetic. This form, which has been found in the stone

age, continues to appear throughout the bronze and stone ages,

constantly increasing in size, and showing a more and more deve-

loped, higher and broader, forehead ; and it differs from the

present Helvetic form not in kind but only by the degree of its

development. The implements found in the grave are stone and

bone implements belonging to the age of polished stone. But

along with them were also found bronze implements (a per-

forated disc, a ring, and a pin), which thus establish the long missing

link between the lake-dwellings of the stone age and those of the

bronze age, both of which have representatives at Auvernler.

The importance of the Auvernier grave is thus very great, as it gives

new proofs in support of the alleged unity and continuity of races

of prehistoric man during the stone age and that of the bronze.

Some bronze implements implying a somewhat higher degree of

culture, together with a bead of yellow amber and a skull, were

found in the neighbourhood of the grave, on a somewhat high er

level ; they belong probably to a more recent period. It is pro-

posed by the Neuchatel Society to undertake further excavations

in the same locality.

The earthquakes which were felt in the Canton of Neuchdtel

last spring (from April 2 to May 16) are the subject of two

interesting communications by Prof. Desor and Dr. Tribolet,

published in the last number of the Bulletin of the Neuchatel

Society of Natural Sciences (vol. x. part iii. ). Dr. Tribolet, in

addition to particulars of the earthquakes of this year, gives also

a list of those known to have been felt in the canton since 13 13.

From this list we see that earthquakes were especially numerous

during the seventeenth century, comparatively rare during the

eighteenth, and totally wanting during the first half of this

century, until 1852, when they begin anew to be frequent,

twenty-four shocks having been felt from that year to the end of

1875. The earthquakes of last spring began with a strong one

on April 2, at 5.55 a.m. ; a second shock loUowed on April 30,

and then, until May 16, no less than eleven shocks were felt in the

canton at short intervals. The region of the shocks was gene-

rally limited, only two of them having been felt beyond the

frontiers of the canton. As to their causes, Professors Desor

and Studer, and Dr. Tribolet come unanimously to the conclusion

that they have nothing to do with volcanic causes ; but that the

rocks of the Jura, forming a varied -series of harder and softer

strata, the latter mostly underminedl by subterraneous streams

and numerous caverns, it is very probable that the earthquakes

are due to the crumbling of undermined strata, the seat of these

crumblings being probably at a depth of about 1,400 feet, where
friable dolomites and saliciferous marls are covered with hard

muschelkalk. The exceptionally abundant rains of last spring

must have contributed to the saturation of rocks with water.

Prof. Liversidge, of the University of Sydney, has pub-

lished a report on the disease known as " rust " which has been

causing great havocamong the sugar-canes in Queensland. This

disease appears to have been first observed in the colony in 1870.

Though most of the varieties of cane seem to have been more or

less affected, the Bourbon was the one upon which the disease

was first noticed, and this kind has since suffered more than any

other ; soil and climate have also assisted its progress in a marked

degree ; thus it is said to have been almost exclusively confined

to dry, porous, sandy soil, and to have been more virulent after

unusually wet and cold seasons. The juice obtained from dis-

eased canes shows a lower density than that obtained from healthy

ones, and the sugar is more difficult to make. With regard to his

microscopical examination of the diseased canes. Prof. Liver-

sidge says he failed to detect anything which could possibly be

considered as the cause of the disease ; though the canes were

affected by minute fungoid growths, they were not sufficient to

account for the actual disease, and were undoubtedly the con-

sequence and not the cause. Red spots are found on all the

plants, healthy as well as unhealthy, but more abundantly on the

latter. It is to the presence of these red spots that the name of

rust has been applied generally to the disease in Queensland.

The fungoid growths are said to bear a very strong resemblance

to a large group of very common microscopic fungi— the (Cci-

diacei, to which order they are said probably to belong. Not-

withstanding the prevalence of these fungoid bodies, and after a

minute examination and analysis of various soils, the author of

the report arrives at the conclusion that the disease has not been

due to any one cause but rather to a combination of numerous

complex, and more or less obscure causes, which are attributed

to the system of cultivation adopted by the planters, the land

being exhausted without a proper return being made to it

Important results have been obtained by parties of the

United States Geographical Survey west of the hundredth

meridian, under Lieut. George M. Wheeler, corps of engineers,

in geology and natural history, Mr. H. W. Henshaw, the

zoologist of the California Section, having made large collections

of the vertebrate fauna, including every family of birds occurring

in the West. The streams explored in Nevada and California

were found to abound in fishes of the genus Catostomus, and

among the specimens collected it is not improbable some species

may be found that are new to science. In the reptilian collection

are several snakes belonging to the genus Eulania, and a new
species of lizard. In entomology the Orlhopteta and Coleoptera

are largely represented, including some rare species from the

Alpine mountain region. Careful investigations were made in

geology by Mr. A. R. Conkling, and the collections made taxed

the facilities for transportation, the rocks gathered l^eing chiefly

igneous and metamorphic, including syenite, granite, basalt, &c.

The predominating rock in the region thus far examined by

the California scientific expedition is grey syenitic granite, con-

taining numerous crystals of black hornblende. Several mines

were explored and described in detail. In palaeontology there

were few collections, fossiliferous formations being rare. From
the sandstone quarries in Ormsby County several specimens of

the genus Unio were obtained, these tertiary fossils being the

only representatives of extinct fauna observed.

We have received a paper, " On the Larger Divisions of the

Carboniferous System in Northumberland," by Mr. G. A.

Lebour, being a reprint from the Proceedings of the North of

England Institute of Mining and Mechanical Engineers, vol.

XXV. Discussing the stratigraphical characters of the different

members of the Carboniferous series, the author advocates a new
subdivision of it into two stages, an Upper and a Lower, instead

of the three adopted now ; the blending together under a

common name of "Bernician" of the Yoredale Rocks, the

Scar Limestone series, and the Calcareous and Carbonaceous

groups which are incapable of natural division, and the additions

of the Tuedian and of the so-called Upper Old Red to the

Lower Carboniferous beds. A plate showing the stratigraphical

changes undergone by the Carboniferous series from Derbyshire
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to Berwickshire, on which the views of [Mr. Lebour are based,

accompanies the paper.

The General Council of Hautes-Alpes has decided to organise

a special meteorological service for the purpose of carrying oat

the system of weather-warnings for agriculture for that depart-

ment analogous to what have been established in other depart-

ments of France. The height and other physical peculiarities

of the department make this a valuable addition to this system

of warnings which is being gradually established over France

with marked success.

A MEMOIR on the Ophite of Pando, in the province of San-

tander, by Don Francisco Quiroga y Rodriguez, which has just

been published in the Anales de la Soc. Esp. de Hist. Natural.,

is of considerable interest to petrographers, as it discusses

the microscopic structure and mineralogical constitution of a

rock of decidedly peculiar character, and at the same time

enables us to realise the points of resemblance and difference

between it and the similar rocks of the Pyrenees, described by

Prof. Zirkel, and those of the province of Cadiz, concerning

which Mr. Macpherson has recently given us such very interesting

details. The rock in question is suspected to be of Triassic age,

and among other features of interest presented by it we may
mention the existence in it of a mineral which appears to possess

characters intermediate between those of augite and diallage.

The following further Saturday evening lectures have been

arranged forin connection with the South Kensington Loan Collec-

tion of Scientific Apparatus. We do not yet know whether the

closing of the Collection will interfere with their delivery :—De-

cember 30.—Prof. W. F. Barrett, on *' Some of the Practical

Applications of Electricity as Illustrated by Instruments in the

Loan Collection." January 6.—Alexander J. Ellis, F.R.S., on
'

' The Nature of Chords in Music, illustrated by Appunn's Appa-

ratus." January 13.—Dr. B. W, Richardson, F.R.S., on
" Stephen Gray and the Discovery of Electric Conduction."

January 20.—Prof. Garrod, on " The Instruments exhibited by

M. Marey, specially with reference to the Flight of Birds and

Insects." January 27.—W. Chandler Roberts, F.R.S., on
" The Means adopted for securing the Accuracy of the Coinage."

Februarys.—Prof. Osborne Reynolds, on "Vortex Motion." It

is intimated that the Collection will be closed after Saturday,

the 30th inst.

We are glad to see that an effort is being made to give the

people of Hertford some knowledge of science, of the value of

which they seem somewhat ignorant. Mr. Percy Smith and Mr.

Vincent Elsden have commenced a course of experimental lec-

tures on Chemistry and Physics, which, to judge from the

syllabus, is likely to prove both interesting and instructive to

those who are wise enough to attend.

The curious phenomenon of a ball being supported in air by

a strong air current directed obliquely 35° to 40° from the ver-

tical, has lately been exhibited in Philadelphia. Various ex-

planations of it have been attempted by engineers and others.

M. Reuleaux (in Foggendorff's Annahn), rejecting previous

explanations, offers the following :—The pretty thin air current,

on reaching the ball, is deflected on all sides, and therefore more

or less rarefied in its interior. Accordingly the atmosphere

presses the ball in the direction of the greatest rarefaction, or

the mean force of the rarefactions, towards the orifice. The
weight of the ball acts vertically downwards. Equilibrium

occurs between the obliquely-acting force of the current and

the two forces just named, when the mean force of the latter is

parallel to the action of the current. This can only take place

when the ball has its centre under the'axis of the current. There

is then a pair of forces which put the ball in rotation. If the

finger or a rod be brought to the place of supposed minimum
pressure on the ball, the latter is forthwith driven off (as the

vacuum is destroyed) or falls down.

From a recent report on the cultivation of the vine in Madeira
we are told that the Phylloxera vastatrix has partially attacked

and destroyed many plants in some districts, but the evil has no
discouraged the renewal and extension of plantations. The im-

proved method of treating Madeira wines have rendered them
more agreeable to the prevailing taste of consumers, and the

demand for them is steadily increasing in every market. In
Teneriffe many landowners have likewise turned their attention

again to the cultivation of vines, and the wines of the island are

thus increasing annually in quantity. The Oidiiim is gradually

dying out, and where it still appears is successfully checked by
sulphuring. The Phylloxera has as yet not appeared in any of

the vineyards.

From the Annual Report on the Brisbane Botanic Garden,

we gather some valuable and interesting facts relating to the

acclimatisation of economic plants. Of the three most exten-

sively cultivated tropical plants—sugar, coffee, and tea, we learn

that at present forty varieties of sugar-cane are grown in the

garden, and that there is such a large and continuous demand for

plants of such varieties as are known to be not yet subject to

disease, that the director has recommended the settmg apart

from the Botanic Garden of a piece of ground to be used as a

nursery for sugar and other plants of commercial value. It is

satisfactory to know that with regard to coffee the plants of the

ordinary kind ( Coffea arabica) in the experimental plantatation

are all healthy, and show not the slightest sign of disease either

from the Hemileia vastatrix, or any other cause. The northern

districts, especially the sheltered ridges of the Hubert and

Endeavour rivers are said to be the most suitable to the profit-

able cultivation of coffee, and some thirty acres of land on the

Lower Hubert is to be put under this cultivation during the

ensuing season. Of the Liberian kind {Coffea liberica) some seeds

have been sent from England, and these are growing into per-

fectly healthy plants, some of which, indeed, have been already

distributed. Though the tea plantation is reported to be in a

flourishing condition and numbers of plants have been distri-

buted, the cultivation of tea, it is said, does i^not attract the

attention it deserves owing to the high price of skilled labour

required in the preparation of tea as a commercial article. Among
other plants of interest introduced to the Garden may be men-
tioned the Paraguay tea {Ilex paraguayensis), which seems to be

thoroughly well adapted to the climate of Queensland. Mr.

Hill reports that the demand for it has of late very largely in-

creased. The Balsam of Tolu {Myroxylon tolui/era), the new
tanning plant {Balsamocarpon brevifolium), the Sumatra rubber-

plant ( 6^^'c^(7/a elastica), 2.rA\h& Siam Gamboge {Garcinia morella,

\3.x.pedicellata), all seem to be doing well. The consideration of

the introduction of foreign grasses and other plants as well for

fodder purposes as for renovating old pastures, nas occupied some

attention in Queensland, and the result is that many of our well-

known meadow-grasses as well as the Trifolimns Medicagos, and

Meldots have established a similar reputation in the new to that

which obtains in the old. The only unsatisfactory part of Mr. Hill's

report is that in which he tells us of the destruction and probable

extermination of indigenous plants. Thus, in certain districts

within the Colony, some trees formerly plentiful have almost dis-

appeared, or are but rarely found. The Queensland Nut (Maca-

damia ternifolia) is an instance, in districts abounding with it

some years ago, it is now difficult to find even a single specimen.

This has been caused in consequence of numbers of them having

been cut down chiefly by South Sea Islanders for the purpose ot

more easily obtaining the fruit at the expense of the destruction

of the tree. A similar fate seems to await the Cycas media. It is

found between Port Denison and Cooktown, and the flour ob-

tained from its seeds forms one of the principal articles of food,

in certain seasons, of the aborigines of that part of the Colony.

During the visit of the North-East Coast Expedition of 1873,
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quantities of it were found in the deserted camps, and unless pre-

ventive measures are promptly taken, from the wholesale destruc-

tion now going on, it will speedily share the fate of the Maca-

aamia.

At the two meetings of the St. Petersburg Chemical

Society, September 28 and October 19, many papers of interest

were read. We notice among them a valuable report of M.

Bogussky on his researches into the velocity of chemical reactions

and on its dependence upon the degree of concentration of the

solutions ; a paper of M. AlekseelT on the mutual solubility of

soluble liquids, the conclusions of which were, however, warmly

criticised ; a paper of Prof. Butleroff on the di-isobutylene,

classing this body among the homologues of the etylene series
;

and of M. Kovalefsky on the amount of mechanical power disen-

gaged during chemical reactions, those of the sulphates of copper

and zinc having been begun with in the course of researches

undertaken by the author.

Mr. Thomas Southwell, of the Norfolk and Norwich

Naturalists' Society, writes with reference to our notice of Mr.

Marsham's " Indications of Spring" (Nature, vol. xv. p. 128),

that this remarkable series of observations commenced in the

year 1 736, is still continued by the Marsham family. In 1 789

Robert Marsham communicated his observations to the Royal

Society, they were read on April 2 and printed in extenso, in the

Philosophical Transactions of that year. Robert Marsham died in

1797, and the observations were continued by his son Robert to

the year 1810. From that time till 1836, no record was kept,

but in the latter year a third Robert Marsham resumed them, by

whom, and his son, the present Rev. H. P. Marsham, they have

been continued to the present time.

The experienced Arctic cruiser, Mr. Lamont, writes to the

Times of Tuesday in reference to Dr. Petermann's recent letter

to the Geographical Society, expressing his decided conviction,

founded on his own extensive experience and that of many other

practical Arctic men, that all round the North as round the

South Pole, there lies an eternal mass of ice a thousand miles in

diameter, and perhaps miles thick in the centre. He does not

believe that either "ship, sledge, man, beast, bird, or balloon,

will ever get across it."

The additions to the Zoological Society's Gardens during the

past week include two Bonnet Monkeys {Macactis radiatus) from

India, presented by Mr. Peter Varwell and Mrs. Leopold Evans
;

a Chinese Eyebrowed Thrush {Leucodiopiron canorum) from

China, presented by Mrs. Arabin ; a Short-eared Owl i^Otus

hrachyotus), European, presented by Mr. Josh. Lee ; three Golden

Or\o\&% {Oriolus galbtda), a Redwing ( 7«rrt'?« iliacus) European,

presented by Mrs. A. H. Jamrach ; a Dunlin {Tringa cinclus),

European, presented by Mr. F. Cresswell ; a Snowy Owl [Niciea

nivea) fiom Lancaster Sound ; a King Parrakeet [Aprosffiictus

scapulatus) from New South Wales ; a Greater Sulphur-Crested

Cockatoo {Cacatita galeriia), from Australia, deposited.

SCIENTIFIC SERIALS
Poggendorff''s Annalen der Physik'und Chemie, No. Ii, 1876.

—On the nature of elastic reaction, by M. Braun.—On the
gliding of gas on glass walls, by M. Warburg.—Report on
experiments of Dr. Root of Boston, on penetration of platinum
by electrolytic gases, by M. Helmholtz.—Researches on the heat
phenomena in the galvanic battery, and on electromotive
forces, by M. Edlund.—Electro-magnetic properties of unclosed
electric currents, by M. Schiller.—On the reply of M. Schlosser
and the asserted preferability of ebonite for the discs of influence-

machines, by M. Holtz.—Observation on the division, among
two acids, of the positive metal in a galvanic battery, by M.
Fuchs.—On phenomena of motion in electrified surfaces of
mercury, by M. Hervng.—On the galvanic behaviour of gold,
and a new kind of Nobili rings, by M. Schiel,

The Naturforscher (November, 1876).—From this number we
note the following papers of interest :—On the transparency of the

water of Lake Leman, by F. A. Forel.—On the meteoric iron of

Nentmannsdorf, near Pima (Saxony), by F. E. Geinitz.—On the

absorption of albumen by the leaves of Dionea musciptila, by A.
Fraustadt.—On the simultaneous occurrence of sugar and oxalate

of lime in plants,by G. Kraus.—On electrical dust figures in

space, by E. Lommel. —On some experiments with plants

in coloured light, by G. Kraus.—On the dependence of

the co-efficient of interior friction of gases from tempe-
rature, by A. von Obermayer.—On ascending air-currents,

by Herr Crompton. —On microscopical inclosures in South
African diamonds, by E. Cohen.—On the deterioration of air

through artificial light, by Friedrich Erismann.—On the mecha-
nics of breathing and the circulation of matter in the animal body,
by E. PflUger.—On the chemical composition of beech-leaves
and fir-needles in different states of development, by L. Dulk,

Morphologischcs yahrbuck, vol. ii. part 3.—On the skin and
dermal sense-organs of Urodela, by F. Leydig, with four plates.

—On the metamorphosis of Echiurus, by W. Salensky, one
plate, giving four stages of development.—On the exoskeleton
of fishes, part I ; a long and valuable paper, by O. Hertwig,
with six plates, dealing with the exoskeleton of Siluroids and
Accipenseroids.—Prof. Gegenbaur has another contribution on
the morphology of the limbs of vertebrates.—R. Wiedersheim
discusses "the most ancient forms of the carpus and tarsus found
in existing amphibia."

Zeitschrift fUr wissenschaftliche Zoologie, vol. xxvii. Part 3.

—

On the development of the lower jaw in Mammalia, by Dr. J.
Brock ; a histological memoir.—^An account of the anatomy of

Rhynchelmis limosella, with four plates, by Franz Vejdovski.

—

On the organisation and minute structure of the Daphnidse and
other Cladocera, by Dr. C. Claus, with four plates.—Description
of a new hydroid polyp related to Allman's family Pennaridae,

by F. E. Schulze.

Tnt. yournal de Physig^ue for 'NoYsmhcr, 1876, contains papers
on illumination of transparent and opaque bodies, by M. Lalle-

mand ; application of very thin kyers of gold to cathetometers
and other instruments of measurement, by M. Govi.—On the
distribution of magnetism in cylindrical bars, by M. Bouty.—On
the physical properties of gallium, by M. Lecoq de Boisbaudran.

SOCIETIES AND ACADEMIES
London

Mathematical Society, December 14.—Lord Rayleigh,
F.R.S., president, in the chair.—Mr. R. F. Davis, B.A., and
Mr. H. Weston Eve, M.A., head-master of University College
School, were elected members.—Prof. H. J. S. Smith, F.R. S.,
read a paper on the conditions of perpendicularity in a parallelo-

pipedal system (the subject was of interest to crystallographers

as well as to mathematicians).—Mr. Glaisher, F.R.S., gave an
account of a paper by Prof. Cayley, F.R.S., on the condition
for the existence of a surface cutting at right angles a given set

of lines. " In a congruency or doubly infinite system of right

lines, the direction-cosines o, )3, y of the line through any point
X, y, z, are expressible as functions of x, y, 2, and it was shown
by vSir W. R. Hamilton in a very elegant manner that in order
to the existence of a surface (or what is the same thing, a set of
parallel surfaces) cutting the lines at right angles, ad x + fidy +
ydz must be an exact differential; when this is so, writing

V=zl{adx + $'dy + ydz)[we have V = 'c, the equation of

the system of parallel surfaces, each cutting the given lines at

right angles." The author obtains his results from the analyti-

cal equations of a congruency, viz.,x=mz+p, y=nz+q,
where m, n, p, q are functions of two parameters, and m, n, are
given functions of p, q. The condition he gets for the exist-

ence of the set of surfaces is

—

/, I
«\dm . . n^dn , (dm dn\-

(i + «2j -_ — (i+iw'') —- \-mn( —— — 1 =0.
dy dx \a X d y/

He verifies his results in the case of the ellipsoid.—Prof.

CHfford, F.R. S., communicated two notes on the orthogonal
transformation, and additions to former papers on transformation
of elliptic functions.—Mr. Tucker read portions of papers by
Mr. F. W. Frankland (New Zealand), on the simplest con-
tinuous manifoldness of two dimensions and of finite extent,

(communicated by Mr. Spottiswoode, F.R.S.).—On the theory
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of electric images and its application to the case of two charged

spherical conductors placed opposite one another, Mr. W.
D. Niven.—On viscous fluids, and Quaternion forms of some
general propositions in fluid motion, Mr. J. G. Butcher (com-

municated by Mr. G. H. Darwin). An easy method of finding the

invariant equation expressing any poristic relation between two
conies, Prof. Wolstenholme.

Geological Society, December 6.—Prof. P. Martin Duncan,
F.R.S., president, in the chair.—Thomas Collinson, P. Lind-

say Galloway, the Rev. George Middleton, S. H. Needham,
Maskell Wm. Peace, Nathaniel Francis Robarts, and John
Stirling, were elected Fellows of the Society.—The President

announced the sad loss the Society had sustained in the death

of Mr. David Forbes, F.R.S., one of its secretaries, which took
place on the morning of Tuesday, December 5. On this ac-

count the only paper read was on the intrusive character of the

Whin Sill of Northumberland, by Mr. W. Topley, F.G.S.,

Assoc. Inst. C.E., Geological Survey of England and Wales,
and Mr. G. A. Lebour, F.G.S., Lecturer on Geological Survey-

ing at the University of Durham College of Science, Newcastle-

on-Tyne. The Carboniferous Limestone series of the north of

England contains a bed (or beds) of basalt, known as the

"Whin Sill," regarding the nature of which opinion has long

been divided. Some writers regard it as truly interbedded and
contemporaneous ; others look upon it as intrusive, and as having

been forced laterally between the planes of bedding. The latter

opinion is that held by the authors. Amongst the practical

miners of the north of England there are very few who will

admit any doubt that the Whin lies evenly, and at one constant

horizon, amongst the strata. Clear cases to the contrary are

looked upon as merely local variations, possibly due to succes-

sive eruptions of submarine lava. The work of the Geological

Survey has shown that the Whin Sill lies at different horizons in

different places : sometimes it even lies above the Great Lime-
stone itself. In other words, ike Whin Sill, which is supposed to

mark the base of the Yoredale series, sometimes lies above the livie-

stone whichforms the top of that series. With the disappearance

of the supposed base-line of the Yoredales goes also any good
reason for drawing a line here at all. The authors traced the

Whin Sill through Northumberland, as far north as Dunstan-
borough Castle, showing the varying positions at which it occurs

in the Limestone series, and noting points of interest in some of

the sections. The Whin shifts its position amongst the strata to

the extent of 1,000 feet or more. It frequently comes up in

bosses through the bedded rocks, and bakes the beds above it

quite as much as those below, especially when those beds con-

sist of shale. As to the age of the Whin Sill, nothing definite

can be said.

Edinburgh

Royal Society, December 18.—Sir William Thomson, pre-

sident, in the chair.—The following communications were
read :—On the roots of the equation p </> p = o, by Gustav Plarr,

communicated by Prof. Tait.—Applications of the theorem that

two closed plane curves cut one another an even number of

times, by Prof Tait.—On the distribution of volcanic debris over

the floor of the ocean—its character, source, and some of the

products of its disintegration and decomposition, by Mr. John
Murray, communicated by Sir C. Wyville Thomson.—On new
and little-known fossil fishes from the Edinburgh district. No. i.,

by Dr. R. H. Traquair.—Note on the Ruff (Machetes pugnax),
by Prof. Duns.

Manchester

Literary and Philosophical Society, November 6.

—

Charles Bailey in the chair.—Wealden fossils from Columbia,

South America, by John Plant, F.G.S.—The raised beaches of

County Antrim, their molluscan fauna, and flint implements, by
Mark Stirrup, F.G.S.
November 14.—E. W. Binney, F.R.S., F.G.S., president, in

the chair.—Notice of a passage in Clement of Alexandria on the

origin of certain arts and customs, and their introduction into

Greece, by William E. A. Axon, M.R.S.L., &c.

Boston

Natural History' Society.—Mr. S. H. Scudder's contribu-

tions on the orthoptera continue to be among the most important
papers published by this society. His '

' century " of new forms
has reached its sixth decade. His latest published paper is

entitled " Critical and Historical notes on Forficulariae, including

Descriptions ofnew Generic Forms, andan Alphabetical Synonymic
list of the described Species." This extends over fifty pages, and
will be of great use to entomologists.—W. H. Niles has con-

tributed a paper on the geological agency of lateral pressure,

exhibited by certain movements of rocks, referring especially to

observations in sandstone quarries at Berea, Ohio, and in lime-

stone quarries at Lemont, Illinois.

Vienna

Imperial Academy of Sciences, October 19, November 16,

23.—The following are some of the papers read:—Researches
on the contractility of the capillaries, by M. Strieker.—On the
integration of linear differential equations of the second order

through simple quadratures, by M. Winkler.—On the discri-

minants of the Jacobi covariants of three ternary quadratic

forms, by M. Igel.—On the fresh-water fishes of South-Eastern

Brazil, by M. Steindachner.—On the absorption spectrum of

hypermanganate of potash, and its use in analytical chemistry,

by M. Briicke.—On the magnetic observations of the Austro-

Hungarian Polar Expedition, 1872-74, by M. Weyprecht.—On
the action of bromine on succinimide, and a new way of forming
fumaric acid, by M. Kisielinski.—On the velocity of propagatioa

of sound-waves from explosion, by M. Mach.—Three papers by
M. Velten (sealed packet), i. On the transference of material

particles by the electric current ; 2. On the polar and magnetic
behaviour of plant-cells

; 3. On the magnetic behaviour of por-

tions of the cell contents.—On the heat-conductivity of ebonite,

by the Secretary.

Geneva

Physical and Natural History Society, November 2.

—

M. Lucien de la Rive gave an account of his researches on the

specular reflection of surfaces covered with hairs, these being
considered as cylinders with circular base. The condition neces-

sary for a cylinder to present an edge of specular reflection

is that the axis of the cylinder be found in the plane normal
to the bissectrice of the angle of the luminous and visual rays.

It results that it is only possible to have a luminous angle by
starting from a certain inclination of the visual ray. This
principle is proved mathematically. It is applied to bodies of

various forms, and explains the apparently abnormal play of

light on children's heads, for example, and on any surfact

covered with hair. (Vide Archives des Sciences Physiques et

Naturelles, t. Ivii. p. 219, Nov. 1876).
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THURSDAY, JANUARY 4, 1877

THE FARADAY LECTURE FOR 1875

The Life Work of Liebig in Experimental and P/iilo-

sophic Chemistry. By A. W. Hofmann, F.R.S,, &c.

Delivered before the Chemical Society of London,

(London : Macmillan and Co.)

IN this volume we have given us a sketch of the labours

of Liebig in the domain of Pure and Applied Che-

mistry, and also an account of his manifold investigations

in the direction of its Application to Agriculture and

Physiology.

Prof. Hofmann has been induced lo take the works of

this great chemist as the theme for the Faraday lecture,

not only from its being a subject in itself rich in most inter-

esting matter, but, that from Liebig's studies on the rela-

tion and mutual bearing of the facts discussed by him, he

was led to the conception of general laws elucidating

chemical phenomena ; thus standing beside Faraday as a

fit representative of our century to future generations.

Notwithstanding the great reputation Liebig now pos-

sesses, Prof Hofmann seems to think that at the present

time, we being almost contemporaneous with this great

chemist, are not in a position to give to his works such

appreciation as will be yielded them in the future ; on

this point Prof. Hofmann says :

—

"As those who wander in a mountain chain cannot
appreciate the sky-reaching grandeur of its lofty peaks as

well as those who remotely from the plains beneath con-

template its snow-crowned summits, so we, the contem-
poraries of Faraday and Liebig cannot perceive the full

dignity of their commanding forms— the philosophic pin-

nacles of this century—as they will hereafter appear to

distant generations of posterity. In these days Faraday
and Liebig will be looked up to with such reverence as it

is ours to offer to the mighty spirits of the past—to such
giant figures as those of Galileo, Kepler, Newton, and
Lavoisier. And as that bright constellation shines on us
from the misty darkness of the past, so will the names of

Faraday and Liebig—stars of co-equal lustre—throw for-

ward their bright beams on our successors through the

far-reaching vista of ages yet to come."

Although expressing himself at the outset embarrassed

by the richness of the subject, and consequently the diffi-

culty of making any proper classification or selection of

the many interesting investigations and discoveries to be

discussed. Prof. Hofmann must be congratulated on the

very successful result which has crowned his endeavours.

Commencing with a short review of the general work
of Liebig with regard to the elaboration of apparatus and
analytical methods for chemical research, Prof. Hofmann
proceeds to speak of the great power Liebig had in im-

parting knowledge to others, and his influence over the

mind of his pupils. He next draws attention to the re-

semblance between the labours of Liebig and Faraday in

abstract science, and the abundant results they have pro-

duced in their applications to the useful arts.

In the field of agricultural chemistry, in his investigation

of the laws regulating the growth of plants, we learn

from Prof. Hofmann that Liebig first penetrated the

doubt and uncertainty which had previously existed,

establishing with certainty the relation which exists

between the growing plant and soil and air in which

it lives. Standing as a monument of his most ex-

haustive researches on this point, we have his two works :

" Chemistry in its Application to Agriculture and Physio-

logy," and " The Natural Laws of Husbandry," this latter

work constituting the first perfect treatise on the philo-

srphy of agriculture which had appeared up to that time.

To Liebig is also due the knowledge we now possess, that

for proper vegetable growth the plant must be supplied

through the land with those constituents which are found

in its ash ; and, as a sequence following from this, the

fact, that should the soil become deprived of such con-

stituents, it will be unfit for further plant growth till the

proper saline ingredients are returned to it. With the

knowledge acquired on such points he was naturally led

to the production of artificial manures as a means for the

fertilisation of land impoverished and exhausted by the

crops grown upon it.

Passing from Liebig's labours in agricultural chemistry

to those in the higher branch of biology, we find his cis-

coveries producing no less perfect and important results.

Although many isolated researches, as those of Chevreul,

Berzelius, Gmelin, and Tiedeman, had been already con-

ducted on certain constituents of the animal economy,
still we owe to Liebig the collection of these widespread

attempts into a " focus " for the elucidation of the phe-

noiiiena ofanimal life. Of Liebig's chemico-biological work
perhaps the best instances we can refer to are his " Investi-

gations into the Origin of Animal Heat," his " Theory
with regard to the Nutrition of Animals," and his " Doc-
trine of the Origin and Function of Fat in the Animal
Economy." In the first of these inquiries he reviews the

ideas of Lavoisier and Laplace, and the experiments of

Dulong and Despretz, pointing out the errors of experi-

ment the two latter investigators had fallen into, and
from his own minute calculations proving the sensible

heat of the animal body to be explained by thS processes

of combustion carried on within the organism. From his

inquiries into the chemical nature of food, Liebig was led

to his theory that the vegetable stands in a position inter-

mediate between the mineral and the animal. The animal
being unable to assimilate inorganic compounds, the

vegetable acts as a means for transforming the mineral

molecules into those of a higher order fit for the proper
maintenance of the animal organism. The facts neces-

sary for the support of his theory are to be found in the

identity in composition of the nitrogenous principles,

animal and vegetable, albumin, casein, and fibrin ; a fact

previously pointed out by Mulder, but exactly determined

through analysis either by Liebig^or his pupils.

In the views promulgated by Liebig that it is in the

animal organism, through the transformation of starch,

sugar, &c., that the chief formation of fat takes place, he
was led into a long and animated controversy with Dumas
and Boussingault ; but in this, as in other of his discus-

sions, experiment has decided in favour of Liebig,

Although the experiments of his opponents proved the

existence of fat in vegetables, it was nevertheless in quan-

tities quite insufficient to account for the amount found

in animals when fed artificially on vegetable food alone.

Like his investigations in agricultural chemistry, Liebig's

discoveries in the biological branch yielded their propor-

tion of practical applications, and from his investigations

of the composition and nutrition of the animal body arose
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the methods now used for the preparation of condensed

food and for its preservation without decomposition.

On examining the purely scientific work of Liebig

brought before our notice by Prof. Hofmann, the reader

is at once struck by the varied nature of the researches.

In his experiments on the cyanogen group, resulting from

his examination of the fulminates, we are led back to

some of the earliest stages of Liebig's scientific career.

In this investigation, published at the age of nineteen

and detailing experiments extending over two years, we
have accurate proof given us of the very early age at

which he had recognised the natural tendency of his

mind. His experiments proving the fulminates to be

isomeric with the cyanates brought him in contact with

Wohler, already working on the same ground, this friend-

ship being soon destined to exercise a most important

influence upon organic chemistry.

Liebig's investigations upon alcohol and its derivatives

are interesting, not only from the fact that it was from

his earlier experiments on this body proceeded the dis-

covery of chloral and chloroform, but also that in his

endeavours to elucidate the consiitution of alcohol he

was led into a long protracted discussion with Dumas
and Boullay, a discussion resulting in the victory of

Liebig. It would be impossible here to give a detailed

notice of the remaining investigations of Liebig touched

on by Prof. Hofmann in his discourse ; it will be suffi-

cient for us to mention Liebig's researches on the group

of benzoic compounds, his discoveries in uric acid and its

derivatives, executed in conjunction with Wohler, and his

elaborate work on the constitution of the organic acids.

Many as Liebig's experimental researches were he still

found time for literary labour. It would be almost suffi-

cient to mention the work founded by him, in conjunction

with his friends, Wohler and Hermann Kopp, as early as

1832, a work then and now known as " Liebig's Annalen,"

a most invaluable collection of recent experimental dis-

covery. Of his other larger works two more may be

mentioned, his " Dictionary of Pure and Applied Che-

mistry," begun conjointly with Poggendorff and Wohler,

and his " Handbook of Organic Chemistry," a treatise

translated into French and English by Gerhardt and

Gregory respectively.

Examining the whole " Life Work of Liebig " as put

before us in this admirable discourse of Prof. Hofmann,

the reader must be at once struck with the enormous

amount of work which it is almost impossible to believe

could have been accomplished by one man during a life-

time. The number of his papers published in the records

of the Royal Society alone is, we are told by Prof.

Hofmann, 317, of which 283 are by Liebig himself, the

remainder published in conjunction with other chemists.

It is worthy of remark, however, that from the number

and ability of the pupils he drew around him, Liebig was

able to trust certain of his researches to their care, in-

variably, however, giving his assistants all credit for any

ideas or discoveries of their own.

If Liebig was followed ardently by his pupils it was

because he possessed the rare gift of inspiring them not

only with admiration but with love. With the spirit

which was equally characteristic of Faraday's genius,

Liebig endeavoured to lead his followers beyond mere
single spheres of thought to the conception of laws regu-

lating wide ranges of phenomena, tending in their results

to the material welfare of mankind.
We feel sure that this interesting account of the work

of one so distinguished and widely known as Justus

Liebig, will be read with great pleasure not only by
chemists but by all who are interested in the progress of

natural science. John M. Thomson

HUNTING-GROUNDS OF THE GREAT WEST
The Hunting- Grounds of the Great West, a Description

of the Plains, Game, and ludiatis of the Great North-

Americaji Desert. By Richard Irving Dodge, Lieut-

Col. U.S.A. With an Introduction by William Black-

more. (London : Chatto and Windus.)

MR. WILLIAM BLACKMORE, well known to

anthropologists in connection with the Blackmore
Museum at Salisbury, hunted buffalo on the great plains

of the Far West with Col. Dodge. The American

colonel's camp-fire stories seemed to his English com-
panion well worth preserving, and thus the present volume

came to be written, and dedicated to Mr. Blackmore, who
has prefaced it with an introduction on the Indian tribes

of North America and the causes of their extinction. No
doubt Mr. Blackmore was right in encouraging ihis friend

to write his book, which contains much curious informa-

tion not got up out of other books, but drawn direct from

life in the Indian country, and told well in barrack-room

fashion. The bold picturesque illustrations by Griset suit

the contents well, and the volume in its red and gold

binding might have been recommended as a gift-book,

had the author had the discretion and good taste to

exclude certain stories as to the relations of the sexes

among Indian tribes, as well as several pages of revolting

details respecting the fate of those who fall as captives

into the hands of such tribes as the Comanches, which

ought not to have found a place in it.

In pointing out that these contents must in great

measure remove the book from popular circulation, we do
not say that they should not have been printed some-

where, though a smart ad captandiun volume was not the

proper place. In fact they form part of a general descrip-

tion of Indian society, which students of the development

of law and morals may read with considerable advantage.

The necessary growth of some rule of female propriety in

societies where the women are the absolute chattels of

the men, is illustrated with remarkable clearness among
the Cheyennes (see p. 301, &c.), and all. the more plainly

by contrast with the habits of their husbands, who, being

no one's property, own no social restraint whatever.

Again, however brutal ^the individuals of any tribe may
be, there must be a social contract observed or the whole

society would collapse. This also is well shown among
the Cheyennes, by the fact that women obtain absolute

protection by a merely symbolic form, which, if any man
failed to respect, he would certainly be killed (p. 303).

Again, the existing marriage law of the Cheyennes (p. 300)

furnishes an instructive commentary on the story of King

Gunther's marriage with Brynhild in the Nibelungen

Lied, which is possibly a relic of Germanic custom in

remote barbaric times. These are a few among many
points in which modern savage society throws light on the
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ancient manners of nations now in the front ranks of

culture.

The state of the savage mind as contrasted with that

of the civilised man is well brought out in the following

remarks by Col. Dodge as to what will and what will not

astonish an Indian :

—

''The Indian has actual and common experience of
many articles of civilised manufacture, the simplest of
which is as entirely beyond his comprehension as the
most complicated. He would be a simple exclamation-
point did he show surprise at everything new to him, or
which he does not understand. He goes to the other
extreme, and rarely shows or feels surprise at anything.

He visits the States, looks unmoved at the steamboat
and locomotive. People call it stoicism. They forget

that to his ignorance the production of a glass bottle is as
inscrutable as the sound of the thunder, A piece of gaudy
calico is a marvel ; a common mirror a miracle. He
knows nothing of the comparative difficulties of inven-
tion and manufacture, and to him the mechanism of a
locomotive is not in any way more matter of surprise
than that of the wheelbarrow. When things in their own
daily experience are performed in what to them is a re-

markable way, they do express the most profound asto-

nishment. I have seen several hundreds of Indians,
eager and excited, following from one telegraph pole to

another a repairer, whose legs were encased in climbing
boots. When he walked easily, foot over foot, up the
pole, their surprise and delight found vent in the most
vociferous expressions of applause and admiration. A
white lady mounted on a side-saddle, in what to the
Indian women would be almost an impossible position,

would excite more surprise and admiration than would a
Howe's printing press in full operation" (p. 309).

Both Mr. Blackmore and Col. Dodge lament over the

wanton destruction of the buffalo in the hunting-grounds

of the Far West, where they are killed by tens of thou-

sands merely lor the value of their hides. On the Arkansas

River, where the hunters had formed a line of camps, and

shot the buffalo night and morning when they came down
to drink, Mr. Blackmore found their putrid carcases in a

continuous line along the banks (p. xvii.). He reckons

that in three years as many buffalo have been thus waste-

fully slaughtered as there are cattle in Holland and Bel-

gium, and the map prefixed to the book shows the

insignificant patches to which the buffalo ground, in

1830 extending across the whole middle of the continent,

had shrunk by 1876. How recklessly the extermination

was carried on may be judged from the description, at

p. 137, of the "great buffalo-skinner's" method of using

a waggon and horses to take tha hide off the carcase at

one pull, the ordinary method of careful llaying being found

too slow. The destruction of the buffalo, driving the tribes

of hunting Indians to starvation arid revolt, has done

much to hasten the extinction of this doomed race. But

it is not the only cause of their destruction so swiftly

going on. Every one who reads the details here given as

to how the Indians carry on their war against the white

settlers, must see that the whites will inevitably pursue

the policy of killing them down till only a helpless rem-

nant survives. But every candid reader will agree with

Mr, Blackmore and Col. Dodge that it is the ill-treatment

of the settlers, and the faithless disregard of Indian

treaties by the American Government, that have made
the warrior tribes into human wolves. It is evident that

a humane while firm policy might have given the Indian

tribes at least some generations of existence and well-being.

We English have much to reproach ourselves with as

to the treatment of indigenous tribes, but in Canada these

have not fared quite so ill as in the United States. In-

deed, Mr. Blackmore shows by American testimony that

the comparatively prosperous condition of the Indian

tribes in the British possessions is due to our more just

and kindly management of them. But their prospects

look hopeless enou :;h in such districts as Idaho, in United
States territory, where the legislature could put forth the

following proclamation of reward to men who go " Indian

hunting":—"That for every buck scalp be paid ^100,

and for every squaw ^50, and 825 for everything in the

shape of an Indian under ten years of age."

Col. Dodge's chapter on "Travel" contains an inte-

resting description of the branching ravines which inter-

sect the table-land of the western plains, where valley-

systems, with their numberless tributaries, o.''ten approach

one another so as to be only separated by narrow
" divides." Such a region presents interesting problems

of valley-excavation to the geologist, but extraordinary

difficulties to the path-finder, who, though his destination

may be but a few miles ofif in the straight line, has to find

and follow the ciivide, often in a circuitous track of as

many leagues, that he may avoid a score of deep ravines

which cut the ground between. Going up divides is easy

enough, for they all must reach the principal, or summit,

divide ; but in going down, the one practicable divide has

to be selected from hundreds which at the top look just as

practicable to the waggoner, but only lead him, with his

loaded wains, down upon the tongue of land in the fork

of two steep ravines, where he must turn back and try

again. Where there are buffalo, their trail marks the

proper route, but otherwise the intricate maze can hardly

be threaded except with the aid of an Indian guide or a

perfect map. An account of these valleys, with a sketch

like the author's, should find its way into every book on

physical geography.

OUR BOOK SHELF
The Combined Note-book and Lecture Notes for the Use

of Chemical Students. By Thomas Eltoft, F.C.S., &c.
(London: Simpkin, Marshall, and Co., 1876.)

Mr. Eltoft is, we see from his title-page, engaged in

teaching chemistry to two very large evening classes and
also to the matriculation class at St. Bartholomew's Hos-
pital, he has therefore very considerable experience as to

the kind of instruction required by students going up for

examination either to the University of London matricu-

lation examinations, or to those of the Science and Art

Department. His knowledge of the wants of the students

has no doubt led him to the production of the " Note-

book " we have before us ; and we do not doubt that the

system here followed will save the student much trouble

otherwise incurred in wading through his own notes, so

often ill arranged, and missing the salient points of the

lecture.

The first twelve pages of the book following the index

are occupied with a mass of useful memoranda, as we
should prefer to call them, such as notes on formulas,

atomic weights, nomenclature, use of numbers, bracket?,

and signs, &c., in formula; ; the construction of constitu-

tional formuke, the base saturating power of acids, the

density of gases, calculation of formuke from analyses,

and that tremendous crux with the ordinary student, the

crith.

Of course the book is not intended for regular science
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students such as attend the Royal College of Chemistry

and other science schools, but rather for those who take

up chemistry either as a branch of general education or

as an evening study, and for this purpose it seems to be
well fitted ; at the same time there is the danger of cram
to be guarded against. The author evidently feels this

and has endeavoured to provide against it in a somewhat
original manner. Pages 102-12 1 are divided into double
columns, the left hand one on each page containing the

preparation or reaction formulce of one of the non-metallic
elements and their more simple compounds ; the right

hand column is left blank, and the student is requested
to note the conditions under which each substance is

prepared either from the lecture or from a text-book.

This device would if conscientiously carried out by the
teacher, probably prevent cram of a certain sort, and
compel the student to know a little more than the mere
formula of a reaction or preparation. At the same time
we must confess that we must still regard this knowledge
as only another form of cram which is infinite in its

varieties and made to suit the idiosyncrasies of each indi-

vidual examiner, and which will exist as long as any form
of knowledge continues to be looked on as something to

"pass" an examination in; and as long as examiners
continue to look only to a set of answers given on a cer-

tain day in a certain time to a particular set of questions,

and not to the general character and capacity of the

student. We therefore think that Mr. Eltoft will meet
with failure in his well-meant effort ; we trust, however,
that he will continue to persevere.

The rest of the book is divided into double pages,

meant for notes on particular elements, the pages being
divided according to a scheme in which specific gravity,

in the state of solid, liquid, or gas, colour, melting-point,

and boiling-point, are successively considered. Another
space is reserved for the description of the experiment, a
third for sketches of apparatus, and a fourth for tests for

the identification of the body. These pages will no doubt
teach the student to systematise his notes to a very con-
siderable extent and indicate to him a detailed method of

observation.

In conclusion, we note that Mr. Eltoft, in his short pre-

face, expressly states that his "note-book" is "not in any
way supposed to take the place of a text-book, but to act

as an adjunct to it." We regard it in this light as an honest
effort to assist the large class of students for whom it is

intended, and we hope that the author will watch the

effect of the book on the classes he is teaching, look on
his present effort as experimental, and come forward again
with the aid of his increased experience to still further

improve his work.
R. J. Friswell

LETTERS TO THE EDITOR
[The Editor does not hold hi?nself responsible for opinions expressed

by his correspondents. Neither can he unde7'take to return,

or to correspond with the writers of, rejected manuscripts.

No notice is taken of anonymous communications i\

Solar Physics at the Present Time

In reference to Trof. C. P. Smyth's letter in Nature,
vol. XV. p. 157, I think it my duty to state that Prof. Smyth's
remark on the priority of his exhibited results of observations

of deep-sunk thermometers (as bearing on the question of trans-

mis- ion of waves of temperature into or from^the interior of the

earth) is perfectly correct.

It was only in the last summer that, having occasion to

inspect some parts of Prof. Smyth's printed "Observations,"
I became acquainted with the extensive series of diagrams illus-

trating this matter. I have not yet been able to refer to his cited
paper in the *' Philosophical Transactions." G. B. Airy
Royal Observatory, Greenwich, S.E.,

J877> January \

Just Intonation, &c.

Under this heading your correspondent "A. R. C," while
explaining Mr. Colin Brown's "natural finger-board," writes

thus:—"The vibration numbers of the diatonic scale being
represented by

—

I 9 5 4 3 S 15 2043 238
If we build upon the dominant 5, the vibration numbers will be—

2

9 5 45 3 27 IS
' 8' 4' ^' 2' I6' 8' '

and if we build upon the subdominant - the vibration luunbt-ij

3
will be

—

J
10 5 4 3 5 16 „

94323 9

Unless "A. R. C." proposes some new system of tuning, I

submit that he is in error in the first steps of his two examples.
The dominant of C is G, and from G to A is a minor, and not a
major, tone. Also the subdominant to C is F, and from F to G
is a major, and not a minor, tone. I do not pursue the analysis,

not desiring to criticise oversights, but to draw attention" to a not
uncommon misconception of the figures in the above scale, and to

the general adoption of a miscalculation as to the so-called
" Comma of Pythagoras."
An eminent mathematician, not long deceased, derived our

diatonic scale from the one note F, by the following process :

—

"FAC—CEG—GBD,"thus taking the common chords of
three different keys. Had he followed out his system of adding
on a new scale from the Fifth of the preceding, he would have
gone the round of the keys, and have derived them all from F,
which would have been the redastio ad absurdum.

Nothing can be clearer than the history of the scale, and it

carries with it conviction of its truth. The octave was formed
out of two Greek conjoined tetrachords, such as B C D E and
E F G A, the E being common to both. Then the lower A was
added at the bottom, to complete the octave, and it was called
"the added note" {proslambanomenos) because it did not form
part of any tetrachord. The reduction from the eight notes of
the two tetracliords to seven is attributed to a superstition in
favour of the number seven. Thus came our A B C D E F G A

—

a minor scale with a minor Seventh—-and from it came our truer

major scale, by commencing on the third note, C, but carrying
with it all the imperfections of the double root of the' original.

No improvement has been made in the scale since the days when
Archytas, the friend of Plato, introduced the consonant major
Third, and Eratosthenes the minor Third. Our present scale

is therefore absolutely anterior to the Christian era ; the ratios of
its intervals given by Greek authors prove the identity irresistibly.

Let us then look to the figures which represent our scale as
"A. R. C." has justly given them. The large i and 2 refer to C
as the fundamental note and its octave. The 3 to 2, the 5 to 4,
the 9 to 8, and the 15 to 8 represent octaves of the key-note

(2, 4, or 8) ; but the 4 to 3 (the interval of a Fourth) and the

5 to 3 (the interval of a major Sixth) refer to C only as the so-

called " Twelfth" above F, and not to C as the octave. If we
play either of these two notes, F or A, with C, we cannot use C
as a consonant bass. We must take F, and thus we have the
old tetrachord system, with its double root, running in our pre-

sent scale. In all keys the tonic and the subdominant are both
necessary basses. F and A belong exclusively to F ; but B and
D have no relation to F, not being aliquot parts of the F string.

They belong to the scale of C, but more intimately to that of G.
The F string exceeds the length of the C string by 3 to 2, be-
cause its sound is that of a Fifth below C ; therefore any
attempts to bring the sounds of our scale to a common denomi-
nator are fallacious, the first law of Proportion being that
" Ratio can subsist only between quantities of the same kind."
Thus the " 24, 27, 30, 32, 36, 40, 45, 48," cannot be accepted,

,

because the 32 intended for the 4 to 3 of the scale, and the 40 \

for 5 to 3, represent other intervals. The 4 to 3 of C is the

;

Fourth from C down to G, and the 5 to 3 of C is the major
j

Sixth from E down to G. The 32 and 40 are not applicable to

.

the interval of a Fourth from F down to C, nor to the major
]

Sixth from A down to C.
And now as to the so-called "comma of Pythagoras," a

strange name for the interval of 531441 to 524288! Can the
modest inventor, who has concealed his own name, have sup-

posed that the Greeks had musical instruments so very far
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beyond the compass of our seven or eight octave grand piano-

fortes ? This interval is simply the excess of the twelfth power
of 3 over the nineteenth power of 2. As powers of 3 are

Twelfths, in music—octaves with Fifths, and not merely Fifths

—and as octaves are powers of 2, this comma represents B
sharp as topping C in its nineteenth octave. Happily any nine-

teenth octave is beyond our powers of hearing, even if we adopt
a No. I with only one vibration in a second of time. We may
therefore dismiss so disagreeable a sound to the so-called "Music
of the Spheres," in compliment to Pythagoras, who is supposed
to have been acquainted with music of that kind.

We are too generally prone to rely upon the labours of our

predecessors, and hence this peculiar comma has been received

without examination, as the overlapping of twelve Fifths over

seven octaves, as stated by "A. R. C. After having traced

what it really is, wishing to find the author of the miscalculation,

1 took up a newly-acquired copy of Koch's " Musikalisches

Lexicon," which, although written in the last century, is still

reputed as a work of authority, and has been re-edited by Arrey
von Dommer (8vo, Heidelberg, 1865). I found a more curious

mistake : instead of twelve Fifths, it is there stated to be twelve

F"ourths or Fifths ; and Koch's way of proving it is by multi-

plying the ratios, not as fractions, but as whole numbers. For
example, a Fifth and a Fourth we know to make one octave,

but Koch multiplies 3 times 3 = 9 in one column, and 4 times

2 = 8 in the other (p. 24). As the twelve threes are in one
column, he arrives by multiplication at the twelfth power of 3,

and as the fours and twos are in the other column, he arrives at

the nineteenth power of 2. It is desirable that this should be
known as a caution against too-ready acquiescence in Koch's
calculations. Wm. Chappkll

On "Comatula (Antedon) Rosacea," and the Family
" Comatulidas "

May I be allowed to point out -to Mr. Stebbing that Co-

matula and Antedon are not precisely equivalent names, but that

the genus Antedon represents only one of some five or six

different types, to all of which '

' Lamarck's happily appropriate

designation Comatula " is equally applicable ; and that this is

now generally used as a sort of famdy name, and only when
strict scientific accuracy is not very important, as a generic name.

Johannes Miiller, who laid the foundation of nearly the whole
of our present knowledge of the zoology and morphology of the

family, was the first to recognise that Lamarck's designation,

Comatula included more than one type ; in his well-known
memoir, " Ueber die Gattung Comatula, Lamarck, und ihre

Arten, " he indicated two distinct varieties of Comatula, the one

represented by the ordinary Comatula rosacea, with a central or

subcentral mouth, and symmetrically distributed ambulacral

furrows ; and another, which he first recognised in the ordi-

nary Comatula Solaris, Lamarck, to which he gave the name
Actinometra : in this type the mouth is marginal, and the furrows

of the ten arms open at equal intervals into a circular furrow

running round the edge of the disc, the centre of which is occu-

pied by the anal tube. The first of these types is that to which

^^ Freminville's name oiAntedon is now usually applied. Miiller,

^wever, seems never to have been acquainted with this name,

IBd adopted Leach's genus Alecto, which was constituted three

years subsequently to Antedon ; while Comatula did not appear

till a year later. Recent observations have, however, shown that

U^cto, as used by Miiller, really includes many forms that are

le Actinometnr, and the name has passed gradually into dis-

se, in its original application to the Crinoids ; this was all the

more necessary, as the name has been generally received as desig-

iting a genus established by Lamouroux in 182 1, for a section

tthe I'olyzoa.

|MUller was in the habit of using a sort of trinomial nomen-
ture in his descriptions of the species of Comatula; thus,

*matula {Alecto) europcca, and Comatula {Actinometra') Solaris ;

"^will probably be advisable to continue this practice, and it is

I therefore somewhat unfortunate iha iMr. Norman^ should have

transposed Antedon into amasculine name, for de Freminville, who
[first proposed it, used it as a feminine one, and described his first

land only species as Antedon gorgonia, which is probably the same
las Comatula carinata. Lam. Pourtales has already adopted Ante-

\don as a feminine name, and we should probably do well to

Ifollow his example, especially if we employ Midler's very con-

Ivenient system of trinomial nomenclature, for it is far simpler to

On the Genera and Species of British Echinodermata," Ann. Mag.,

IN. H., XVI. 1865.

write Comatula {Antedon) rosacea, than Comatula rosacea —
Antedon roscums.

Besides these two types Antedon and Actinometra, there is, as

Miiller pointed out, another division of the (7i;wa/«A? represented

by the recent Comaster of Agassiz and the fossil Solanocrinus of

the Wurtemburg Jurakalk ; these are distinguished from the ordi-

nary ComatuUt by the fact that five small basals appear externally

between the first radials. The five small ossicles lying between
the second radials of Atitcdon Diibenii, Bohlsche, are possibly

also external basals. It is unfortunate that Bohlsche was unable

to make a further examination of this species, and so determine
this very interesting point.

Miiller considered Solanocrinus, or at any rate .5*. costatus and
S.scrobiculatus as generically identical with Comaster, and pointed
out that the differences in the form of the " knopf," or centro-

dorsal basin, which is elongated and more or less fusiform in

Solanocrinus, and hemispherical in Comaster, could not be
regarded as of generic value, for similar differences occur

among different species of the recent Coma'.ula: ; e.g., between
C. Eschrichtii, Miill. and C. phalangium, Miill. I have
recently found that such differences may occur within the

limits of the same species. Thus, of the two specimens of

Comatula {Antedon) macrocnema in the Paris museum, one has

a hemispherical centrodorsal basin, just like that of Comatula
{Antedon) Eschrichtii,, while in the other it is a short pentagonal

or nearly circular column, on which the cirrhi are disposed in

four alternating rows, precisely as in Solanocrinus. Go'.te, who
has recently made some most beautiful observations upon the

embryology of Comatula, opposes the view first suggested by
Sir Wyville Thomson, and since adopted and strengthened by
Dr. Carpenter, that the centrodorsal basinVepresents a coalesced

series of the nodal or cirrhus-bearing stem-joints in the stalked

Crinoids, but its condition in Solanocrinus and Antedon macroc-

nema seems to show unmistakably that Sir Wyville Thomson's
determination of its homologies is the correct one, especially

when it is remembered that, as Goldfuss says, young specimens

of Solanocrinus are not uncommon, in which the articular sur-

faces of the segments composing the elongated "knopf" are

visible, although in the adult animal they become so closely

united as to be inseparable.'

Unfortunately we do not know the position of the mouth in

Comaster, the only specimen yet known having been dissected by

Goldfuss, who says little or nothing about the ventral surface ;

but in Phanogenia, a new genus of the free Crinoids established

by Loven, it is central, as in Antedon.

These four types, Antedon, Actinometra, Comaster, ^xA Pha-

nogenia, all currently regarded as belonging to Lamarck's genus,

Comatula, differ very considerably from one another in many
points, perhaps the most characteristic of which is the condition

of the basals in the adult animal.

In Antedon, as shown by Dr. Carpenter, the primitive basals

of the Pentacrinoid larva undergo a very remarkable metamor-

phosis into the small and relatively insignificant " rosette ; " this

is almost entirely inclosed within the circlet of first radials, with

which it becomes more or less fused in the adult animal, and by

which it is so concealed as very readily to escape notice ; so that

all the older investigators either denied the existence of basals at

all, or like Goldfuss, mistook the first radials for basals. I have

recently found that in Actinometra Solaris (Midler's typical

species), and in several other species of the genus, the basals are

relatively very large, and take the shape, not of a "rosette," but

of a five-pointed star, the rays of which lie on the dorsal aspect

of the five sutures of the first radials with one another, while its

centre is simply an open and very delicate calcareous network,

more or less connected with that proceeding from the inner

surface of the radial circlet. These basals are readily exposed

by the removal of the flattened centrodorsal basin, the ventral

aspect of which exhibits five stellate interradial depressions, into

which the basals fit, but they never extend outwards so far as to

be visible externally.

This last condition, of external basals, occurs, however, in

Comaster, and in the Jurassic Solanocrinus. The centrodorsal

basin of Comaster is hemispherical, and round its ventral margui

lie five small triangular basals, not in contact with one another,

but so widely separated that the first radials lying between them

' Further, in the singularly minute Comatula alticeps found by Philippi

between the valves of a fossil Isocardia cor from the Sicilian Tertiaries, the

centrodorsal, which he calls the " Welch stuck," is elongated, egg-shaped,

and visibly composite, bearing at least two, and very probably several more,

1

alternating rows of cirrhi just like that of Antedon macrocnema. I have

! little doubt but that this species was a true Antedon, and an ancestor of our

: recent Antedon rosacea which is now st> common in the Mediterranean.
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articulate directly with the centrodorsal basin, while their infero-

lateral angles are truncated so as to make room for the inter-

vening basals.

The basals of Phanogenia appear to be in a condition inter-

mediate between that of Antedon and Aclinometra. Loven
describes them as internal and concealed, forming a small rosette

with a central pentagonal opening, and marked on its ventral

face by five sinuses, which receive processes from the sutures of

the first radials.

We have thus a very interesting series of transitions from
Antedon to Pentacrinus ; firstly through Phanogenia and Aciino-
metra to Comaster ; thence to Solanocrinus costahi^, in which the
basals resemble those of Cot/iaster, but the centrodorsal basin is

elongated and visibly composite ; and finally to S.jageri, Gold-
fuss, in which the bas^ls are so wide that they are completely in

contact with one another all round, precisely as in Pentacrinus ;

this genus then only differs as far as the stem and basals are con-
cerned, from S. jcegeri, by the fact that its nodal cirrhus-bearing

stem-segments are not fused together, but separated from one
another by more or fewer of the internodal ones which do not
bear cirrhi.

Solanocrinus thus constitutes, as already pointed out by Gold-
fuss, a very interesting intermediate form between the stalked
Pentacri7ti and the ordinary free-living ComatuUt, which are only
stalked in their young stages.

Besides the above-mentioned four generic types, or rather five,

if Pictet be right in tx&c\xn^ S. jageri into a separate genus,
Lamarck's name Comatula also includes the beautiful little five-

armed Ophiocrinus from the Philippines ; unfortunately we do
not yet know either the condition of its basals or the anatomy
of its soft parts, and can therefore form no opinion as to its rela-

tions to the other members of the family.

As these five or six types are all equally entitled to the name
Comatula, it becomes necessary in any systematic work on the
family to give them distinct generic or sub-generic names, espe-
cially as in one or two cases the same specific name has been
given to two or more types. Thus the Comattila multiradiata,
Gold fuss, is a Coviaster, while the C. multiradiata of Lamarck is

an Aclinometra ; and again the C. armata of Pourtales is an
Antedon, while C. armata, Semper, is an Aclinometra.

For ordinary dredging work, however, on the British coasts,

where Antedon is the only representative ot the family, it is not
so necessary to discard a common and better known name in

favour of one which, although scientifically correct, and con-
siderably older, has only recently come into general use, espe-
cially when, as Mr, Stebbing remarks, its meaning and pro-
nunciation are alike difficult to determine ; and though the
designation Comatula rosacea may, scientifically regarded, be a
somewhat loose one, it is now so well known that the use of it is

not likely to lead to any serious mistakes in synonymy fmong
working naturalists. P. Herbert Carpenter

Wiirzburg, Bavaria

With reference to the names Antedon and Comatula, will

you allow me to say that the former has been applied to a genus
of lamellicorn beetles since the year 1832 ? Comatula has been
in use from nearly the beginning of the present century, and it is

not only found in the works of Fleming, Forbes, Sars, Owen,
G. H. Lewes ("Seaside Studies"), Carus, and other.-:, but it

must be a familiar word to many who have seen the splendid
tank of those crinoids in the Naples aquarium. And now that
we are bidden to change it "on the grounds of priority," may
we inquire if the "grounds" of long custom (in this case more
than sixty years) are to be invariably set aside? Dr. J. E. Gray,
who had a sort of mania for change, tried in 1848 to restore de
Freminville's name of Antedon. He went a step further, and,
after Pennant, adopted Linck's specific name (so far as Linck
had any idea of specific names, for they were unknown in his
day) of "decameros, " so that the advocates of absolute priority

will have to take ^^ Antedon decameros" as the designation of
Comatula rosacea.

In Gemminger and von Harold's "Catalogus Coleopterorum,"
Antedon is derived from hvri and ohhv, and consequently spelt
Antodon ; I do not see its application in either case.

I should be glad to see the "rules of zoological nomencla.
ture" (Mr. Hughes means, I presume, those of the British As-
sociation) better observed if it led to the exclusion of such bar-
barisms as Butzkopf, Gatyghol, Sing- sing, Nabiroup, and others,
which many of the readers of Nature will probably be
astonished to find in our modem scientific nomenclature. May

we inquire if such a description as that of the celebrated " Hister
australis,'" viz., " nigro-cyaneus, nitidus, subtus ater," which
would apply to hundreds of species of Histcridse, is entitled to

claim the protection of the law of priority? I think we may
sometimes fall back with advantage on the law of common sense,

or that, at any rate, it may be allowed to supplement the law of

priority. Francis P. Pascoe
December 23, 1876

Sea Fisheries

My chief reason for again intruding on you is for the purpose
of supplying some omissions in Prof. Newton's quotations from
Prof. Baird's first Report. In this Prof Baird speaks of the
destructive agency of the blue-fish. He states that about a mil-

lion and a quarter of these fishes are caught annually on the New
England coast, but that any one who has watched the blue-fish

there must feel convinced that not one in a hundred o*" these fishes

is caught ; he allows twenty fish of other \dn<^s as being devoured
or mangled by each blue-fish daily, and then goes into a calcu-

lation of the thousands of millions of fish which must he destroyed
by the blue-fish. I am writing this from memory, but I believe

I am correct. Prof Baird then says (I give this verbatim),

p. 23 :
—

" Indeed I am quite inclined to assign to the blue-fish

the very first position among the injurious influences that have
affected the supply of fish on the coast. Yet, with all this destruc-

tion by the blue-fish, it is probable that there would not have been
so great a decrease of fish as at present but for the concurrent
action of man."

This, the other cause of decrease, on which Prof. Baird lays

great stress, is the numerous traps and pounds along the coist
;

but in Clause XII. of the sime summary from which Prof.

Newton quoted, I find the following :

—

" As there is reason to believe that scup, and to a less degree
other shore-fish, as well as blue-fish, have several times disap-

peared at intervals to a greater or less extent, within the historic

period of New England, we cannot be certain that the use of
traps and pounds within the last ten years has actually produced
the scarcity complained of The fact, however, that these

engines do destroy the spawning fish in so great numbers renders
it very probable that they exercise a decided influence."

Prof. Newton does not speak with his usual scientific precision

when he refers only to the cod, and doubtfully to the mackerel,
having decreased owing to the scarcity of the alewives—"cod,
haddock, and hake " being mentioned in the same paragraph.

Nor does it seem to me quite worthy of my friend, in discussing

the probabilities of overfishing in the sea, to try to prove his

case by bringing forward an instance of overfishing in the rivers

leading to a smaller supply of food at a certain season for purely

sea fish on the coast, and therefore a decrease in those sea fish.

Dogfish are " predatory and mischievous :
" they plunder the

nets, and they tear the nets in pieces.

Athenreum Club, December 29 E. W. H. Holdsworth
[Pressure upon our space has necessitated a curtailment of this

letter. This correspondence must now cease.

—

Ed.]

The " Sidereal Messenger"
In Nature (vol. xv. p. 49), in a notice of Mr. Knobel's

" Catalogue of the Literature of Sidereal Astronomy," attention

is called to the rarity of the Sidereal Messenger. We have, in the

library of this Observatory, only one copy of that periodical. I

hope, however, soon to be in possession of a few copies of vol. i.

If so I shall take }/leasure in sending one of them to the Royal
Astronomical Society. All of Prof Mitchel's measures of double
stars (about 300) are now in the hands of the printer and will be
published before the close of the year. Ormond Stone

'

Cin. Obs., September 12 ;

South Polar Depression of the Barometer

Mr. Clement Ley, writing in Nature (vol, xv. p. 15
thinks that the great depression of the barometer throughout ti

region round the South Pole as compared with that round tl_

North Pole, is " mainly due to superior evaporation in the wat«
hemisphere generally." This seems an inadequate cause, foi

evaporation must be small in the very low teaiperaturfs which
appear to be constant at all seasons in high southern latitudes. I

am convinced that the cause of the barometric depress!, n round

the South Pole is the centrifugal force of the west winds whici
revolve round the Pole, forming, in Maury's words, "an ever

lasting cyclone on a great scale." A similar cyclone is formec
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round the North Pole also, but less perfectly, and consequently

the North Polar barometric depression, though decided, is much
less than the South Polar, The reason of this difference I believe

to be, that the North Polar cyclone is broken up by local air-

currents due to the unequal heating of land and sea—a cause

which scarcely exists in the South Polar regions, where almost

all is sea or snow-covered land. Joseph John Murphy

" Towering " of Birds

In connection with Mr. Romanes' valuable letter on this sub-

ject, the following note may be interesting. Rooks, I am in-

formed, are sometimes killed by means of a paper cone containing

birdlime, which is placed in a locality where these birds congre-

gate. The rook inserts his bill and head into the cone ; after a

little time he rises vertically into the air and then' falls dead.

My informant—a traveller and sportsman of much experience

—

considered the upward motion to be due to the obstruction of

sight, but the fact, I doubt not, will bear the same explanation

as the towering in the case of a wounded grouse.

Arthur Sutherland

If it is of any importance to the question I may state that I

have seen the following birds "tower '."—common snipe, field-

fare, wood-pipeon, pheasant, partridge, common Australian duck
{Anas stiperciliosa), large Australian white cockatoo, Australian

Nankeen night heron, and Australian piping crow. I have shot

many thousands of Australian duck, and towering has occurred

among them pretty frequently. In one case, the notes of which
~ have, the duck began to rise almost immediately, and rose to a
freat height. I was indoctrinated in the cerebral injury hypo-
lesis, but I soon found that this was untenable, for I made a

of plucking and examining the heads of all towering birds

?hich I could recover, and there were some among them with
wound whatever on the head. One such instance would

[have been sufficient to dispose of the hypothesis ; but I was
Ptinable to substitute another for it. Tlie explanation given by

[r. Romanes meets the conditions as far as they have come
my observations. A. N.

THE SOCIETY OF TELEGRAPH ENGINEERS
THE Annual General Meeting of this Society was held

at The Institution of Civil Engineers, 25, Great
George Street, Westminster, on the evening of Wednes-
day, the 13th instant.

The Report submitted by the President and Council
showed that during the past year the number of Foreign
Members, Members, and Associates had gone on in-

creasing until the total of all classes now exceeded 800.

Many valuable papers, it was stated, have been sent in, or

promised, for discussion during the current session,

almost every available evening being already taken up.

The result of the ballot for the President, Vice-Presi-

dents, and Council for the ensuing year, was announced,
Prof. Abel, F.R.S., being elected President.

A CoHVCf'sazione was held at Willis's Rooms on the even-
ing of Monday the 19th inst., when about 600 were present.

Amongst these were to be found almost all the prominent
members of the telegraphic profession, as well as most of

the representatives of the leading cable companies and
men whose names are known in connection with electrical

or telegraphic engineering. A magnificent display of
apparatus had been got together, including everything in

the shape of a novelty which had been introduced in con-
nection with this branch of science during the past year.

Many interesting experiments were shown, and for the
more especial gratification of the non-scientific portion of

the assembly, Mr. Apps and Mr. Browning of the Strand
exhibited respectively their attractive vacuum tubes and
microscopical objects.

Prominent amongst the features of the evening were the
experiments designed and personally exhibited by Mr.
Robert Sabine. These may be divided into three classes

—

(i) Showing the circulation of mercury under the influ-

ence of oxidation and deoxidation
; (2) Measuring time to

the infinitesimal portion of a second ; (3) Showing the

potential at various points and the speed of waves of elec-

tricity through submarine cables. Full descriptions ofthese
experiments—now publicly shown for the first time—have
been contributed by Mr. Sabine to the recent numbers of
the Philosophical Magazine. It was on the first-named
that Sir Charles Wheatstone was engaged at the time of
his death in Paris, and, based upon the results which he
obtained, he had constructed a form of mercury " relay "

constituting one of the most delicate portions of receiving
telegraphic apparatus that could possibly be devised. The
duration of impact, when an anvil is smartly struck with
a hammer, was measured by means of the arrangement
in connection with the second series of experiments. A
condenser is charged from a potential of one volt, and
then discharged through a Thomson's reflecting galvano-
meter, the deflection on the scale being noted. The con-
denser is again charged ; a hammer in connection with
one side of it is then brought on to the anvil which is in

connection with the other side ; during the moment of
impact partial discharge takes place, the amount of
current escaping being known when that which remains
is next measured through the galvanometer. All the
factors being thus known, the question of the time during
which the hammer and anvil were in contact becomes a
matter of simple mathematical calculation. The third

series, owing to the difficulty of obtaining a sufficient

length of Muirhead's artificial cable, was scarcely so suc-
cessful as the other two, but yet sufficient was done to

show the principle involved.

Prof. Dewar's electrometer, by means of which the
electromotive force of the most minute fraction of any
galvanic cell may be measured, and which is based upon
the oxidation and deoxidation of mercury, was also

shown.
Amongst the apparatus Sir William Thomson's new

form of marine compass proved to be a centre of
attraction. The adjusting "spider"—the most recent
addition—was absent, but yet enough was exhibited to

show that the mariner might to a great extent now render
himself independent of solar observations. Eight small
magnetic needles are employed, and the friction of the
various parts is reduced to a minimum. Two soft iron

balls are placed, one on each 'side of the compass, and
adjusting rods are employed in addition to them. The
liquid gyrostat, already described in Nature, was also

amongst Sir William Thompson's collection.

Hanging around the walls of the room were carefully

executed diagrams, showing what are perhaps the most
valuable observations'of earth-currents that have ever been
made. They were exhibited and are now presented to

the Society by Mr. H. Saunders, of the Eastern Telegraph
Company. Availing himself of a broken cable between
Suez and Aden, Mr. Saunders succeeded in obtaining

simultaneous observations at both stations, and saw that

they are graphically represented ; the coincidence between
the two is striking to a degree. It is to be hoped that so

interesting a record as this may be brought prominently
forward in the form of a paper, and so elicit a discussion

upon a subject which, although occupying the attention

of many, still remains one of the most obscure pi-oblems

in connection with electrical science. Closely allied to

these were the specimens of the movements of the decli-

nation and horizontal magnetic force and of the earth-

currents as observed at Greenwich and sent up specially

for the evening by the Astronomer-Royal. They com-
prised the observations for a calm and a disturbed day,

and served to show very clearly the correspondence
which exists between magnetic and galvanic disturbances.

A form of grapnel designed by Mr. Andrew Jamieson,
assistant to Mr. Saunders, did not fail to attract consider-

able attention. The toes, instead of being rigid, are

hinged on to a spring which yields under a pressure of

two tons, and thus serves to release the toes from any
rocks or foreign matter with which it may be brought into

contact, whilst a hold is still retained of the cable.
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A telephone—showing clearly the principle of the

apparatus—was exhibited by the Messrs. Wray, and
musical notes were accurately transmitted by means
of it through about 120 feet of wire. The battery

employed for the purpose was the thermopile, designed

by themselves, which was also shown. Although at

first sight very similar to the well-known form of Cla-

mond, the thermopile of Messrs. Wray has several modi-
fications which are undoubted improvements. The
extreme brittleness so fatal to many of Clamond's bars is

here got rid of by the introduction, for a distance of about

two inches, into the alloy, of a tongue which really is only

a continuation of the sheet-iron. At first sight one would
be inclined to think that this would tend to lower the

electro-motive force of the couple, but the reverse is stated

to be the case. The asbestos rings are replaced by a

framework composed of circular plates of earthenware

supported on three tie rods which serve to give stability

to the structure and remove from each ring of bars the

superincumbent weight of all the others over it. But per-

haps the main improvement effected is the method of

heating the bars ; instead of allowing the flamers to im-

pinge directly on their ends, or admitting the products of

combustion near them, an earthenware cylinder forms the

centre of the pile. Around it and abutting hard upon it

the bars are placed, and from a perforated chimney
within the gas issues, and burning in blue jets, speedily

raises the cylinder to a red heat, which is transmitted

through to the ends of the bars,

THE PHYLLOXERA AND INSECTICIDES
SOME time ago we published in our columns a short

account of the results of the investigations of various

scientific men in France into the nature of the Phylloxera
—that terrible scourge which is committing such wide-
spread ravages among the French vineyards. Latterly

we have received some reports communicated to the
French Academy of Sciences dealing with the attempts
which have been made during the last three or four years
to arrest the mischief done by the insect, and ultimately

TO destroy it altogether, by means of some potent drug.

It is obvious that the remedy to be employed must possess
two qualities at starting, viz., it must destroy the insect

and it must not damage to any great extent the vine.

But, further, it is not sufficient that when put in close

contact with the roots of a plant— as in a pot—it should
prove fatal to the insect, it is necessary, if the remedy is

to be of real practical value, that it should reach and
destroy the Phylloxera on all the parts attacked by it in

vines which are planted out in the open air. This is a
real difficulty to overcome, as the remedy, be it in the
form of solution or of vapour, cannot easily permeate the
soil, sometimes clayey, sometimes sandy, on which the
vine is growing, so as to reach and act upon the smaller
root branches whose nutrition the Phylloxera diverts into

itself.

M. Mouillefert, a professor at the School of Agricul-
ture at Grignoii, was the gentleman delegated by the
Academy of Sciences to make the necessary experi-

ments for the purpose of determining what agent was the
most practically applicable to the destruction of the Phyl-
loxera, and the account of the numerous substances em-
ployed by him with varying results fills no less than 200
iiages of a memoir presented to the Academy of Sciences.
It is not our intention here to do more than give a brief

resume of the results at which he arrived.

He divides the substances used by him into seven
f^roups, the first of which was composed of manures of
various kinds, such as guano, superphosphates, farm-
muck, &c. ; the second of neutral substances, as water,
soot, and sand ; the third of alkalies, as ammonia and
soda

; the fourth of saline products, amongst which were
the sulphates of iron, copper, zinc, potassium, and am-

monia, alum, and sea-salt ; the fifth of vegetable essences
and products, as decoctions of hemp, datura, absinthe,

valerian and tobacco ; the sixth of empyreumatic pro-

ducts ; and the seventh of sulphur compounds. It was
only with some of the substances contained in this last

group that really satisfactory results were obtained, and
it is to M. Dumas, the permanent secretary of the French
Academy of Sciences, that the credit is due for suggesting
the employment of the alkaline sulpho-carbonates of

potassium and sodium and those of barium and calcium.

All the other classes of remedies mentioned above were
either without effect on the Phylloxera, or, in destroying
it, also destroyed or damaged the vine.

The sulpho-carbonates, which were carefully studied

by the great Swedish chemist Berzelius. are obtained by
combining the alkaline mono-?;ulphides with the bi-

sulphide of carbon, are either liquid or solid, and emit a
powerful odour of sulphuretted hydrogen and bi-sulphide

of carbon.

The alkaline sulpho-carbcnates in the solid state are of

a beautiful reddish yellow colour and deliquescent, but
are not easily obtainable in that condition ; the sulpho-

carbonate of barium can be easily procured, however, in

a solid state, and presents the appearance of a yellow
powder, but little soluble in water. The sulpho-carbonates
decompose under the influence of carbonic acid, forming
a carbonate, and evolving sulphui-etted hydrogen and bi-

sulphide of carbon. These two latter substances are

gradually liberated and, as they have a very powerful

effect on the Phylloxera, one can understand that the

sulpho- carbonate, placed in the ground, may prove, by its

slow decomposition, a powerful insecticide. In the case

of the sulpho-carbonate of potassium, over and above its

toxic effect, it has a direct invigorating influence upon the

vine, as the carbonate of potassium is an excellent

manure.
The employment of the sulpho-carbonates as a means

for the destruction of the Phylloxera was suggested to M.
Dumas by the clearly-recognised need that there was of

some substance that would evaporate less quickly than

the bi-sulphide of carbon ; he saw that it was desirable

to apply the insecticides in some combination which would
fix them and only allow them to evaporate gradually, so

that their action might continue long enough in any one
place to infect with their vapours all the surrounding soil.

But the task of eradicating the Phylloxera has by no
means been accomplished by the mere discovery of the

value for the purpose of these substances ; there is the

further difficulty of applying them to the vine in cultiva-

tion. One thing seems very certain, that in order to

render the sulpho-carbonates practically efficacious in kill-

ing the insect, it is necessary to use water as the vehicle

by which they may be brought to all the underground
parts of the plant, and that the best time of year for their

application is the winter or early spring, when the earth

is still moist and the quantity of water necessary to be
brought on to the ground by artificial means is conse-

quently less. Mixed with lime in the proportion of 2 to i,

these sulpho-carbonates give a powder which can be
spread over the ground before the heavy rains, that is,

between October and March, and which will probablj"
prove itself very efficacious.

The conclusion at which M. Mouillefert arrives at the

end of his report is that the efficacy of the sulpho- car-j

bonates is proved, and all that is necessary is to bring tc

perfection their employment in agriculture, which car

only be accomplished by the intelligence and practica

knowledge of the vine-grower who is well able to dis-

cover the economic processes of culture which are con-

ducive to their successful apphcation.

He ends by saying that " Science has accomplished its

mission, and it remains for Agriculture to fulfil its part

"

in the eradication of the Phylloxera from the vineyards o£

France.
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CAMBRIDGE (C/.S.) OBSERVATORY
T N two previous articles (Nature, vol. x, pp. 186, 206)
•* we gave a sketch of the history of some of the prin-

cipal observatories of the United States. Those which
we then referred to are all more or less connected with
the work of education. We shall now give some details

of an observatory which has been enabled to make marked
advances in independent research outside of its educational
service ; we refer to that of Cambridge, Massachusetts.
A look into the earlier annals of the observatory of

Harvard repays the inquirer at the outset by reveal-

ing the interest in astronomical pursuits which was felt

in the old Bay State many years before the founding
of an observatory was practicable in the United States.

In 1 761 the Province sloop was fitted out at the public

expense to convey a Harvard professor, Winthrop, to

Newfoundland, to observe the transit of Venus of that

year ; and in the troublous times of 1780 the old " Board
of War" fitted out the Lincoln galley to convey Prof.

Williams and a party of students to Penobscot, to

observe a solar eclipse. At so early a day was New
England disposed to encourage scientific observations.

In 1805, Mr. John Lowell, of Boston, was consulting
with Delambre in Paris on astronomical observatories,

and forwarding his information to the HoUis professor,

Webber, who even then indulged the hope of seeing an
observatory founded. But it was only in 1839 that an
observatory was erected on the Dana estate, and the

Fig. I.—Cambridge Ofc' :

observations which had been authorised by the United
States Government to be made in connection with
Lieut. Wilkes's exploring expedition were conducted by
Prof. Bond until the year 1842.

A new issue now arose. The sudden appearance of

the splendid comet of 1843 was, happily, the occasion of

final success in the founding of the present institution.

Cambridge was immediately appealed to for information
about this strange comet. But the observers had no
parallactic instruments or micrometers of the least value
for its observation. While they were endeaivouring to

obtain data to compute the comet's orbit, a meeting of
citizens was held, under the sanction of the American
Academy, to take measures for procuring a first-class

equatorial ; the needed amount of $20,000 for the instru-

ment was contributed in Boston, Salem, New Bedford,
and Nantucket. The equatorial was ordered from Merz
and Mahler, of Munich, and Harvard determined to erect

a new observatory. The location selected was 80 ft. above
tide-water, and 50 ft. above the plain where the soil was
found favourable for the stability of piers for the instru-

ments. In 1844 the buildings were occupied, and an
equatorial of 44 in. focal length and 2 J in. aperture, and
a transit instrument loaned by the United States, were
temporarily mounted for observations until the arrival of

the great refractor. This was placed in position June 24,

1847. Among the earlier objects on which systematic

observations were made with the new instrument were
the nebute of Andromeda and Orion. " These nebulas,"

said Prof. Bond, " were regarded as strongholds of the

nebular theory ; that is, the idea first suggested by the
elder Herschel of masses of matter in process of con-
densation into systems." Orion's nebula had not yielded
to either of the Herschels, armed even with their excellent
reflectors, nor had it shown the slightest trace of resolva-
bility under Lord Rosse's 3 ft. reflector. Bond announced,
on Sept. 27, 1847, that the Cambridge refractor, set upon
the trapezium under a power of 200, resolved this part of
it into bright points of light, with a number of separate
stars too great to be counted. With a power of 600,
" Struvc's Companion " was distinctly separated from its

primary, and other stars were seen as double.
Within a few years yet more brilliant discoveries fol-

lowed. Among them the inner ring of Saturn and its

eighth satellite, the coincidence of which latter discovery
on the same day (Sept. 19, 1848) at Cambridge and in

England in no wise detracted from the honour due to

each discoverer. It required, in those times, weeks before
the discovery, indeed, could be mutually made known.

Fig. a.— Cambridge Equatorial.

In 1850 Prof. W. C. Bond, with his sons, invented the
spring governor, which gave an equable rotatory motion
to the revolving cylinder of the chronograph. The obser-

vatory having been placed in 1849 on a permanent endow-
ment by a legacy of $100,000 from Mr. E. B. Phillips, a'

young graduate of Harvard, and a fund for printing its re-

sults having been also provided by will of the Hon. Josiah
Quincy, jun., the reports of the first systematic zone
observations appeared in 1855 as Part II. of vol. i. of the
" Annals." This zone catalogue comprises 5,500 stars

situated between the equator and 0° 20' north declination.

The second volume, published in 1857, embraced chiefly

observations of the planet Saturn made during a period of

ten years. The second part of this vol. ii. is a zone catalogue
of 4,484 more stars in the same zones as those observed
before 1854. It was not printed until the year 1867.

The splendid vol. iii., published in 1862, is a quarto of 372
pages, with fifty-one plates almost entirely illustrative of
the great comet of the Italian astronomer Donati, which
appeared in such different forms in America from those
seen in England.
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The Great Nebula of Orion was the other chief object

of the observatory up to the death, in 1849, of Prof. W. C.

Bond, the father, and thence to the death of the son,

Prof G. P. Bond, in 1865. The observations of this con-

stellation form the latest as yet published volume of the

"Annals," issued, in 1867, under the supervision of Prof.

T. H. Safiford, then director of Dearborn Observatory,

but formerly in charge at Harvard as assistant in the

observatory. For Mr. G. P. Bond's work, and especially

for his observations on Uonati's comet, he received a gold
medal from the Royal Astronomical Society in 1865.^

Since the year 1866, in which the present director.

Prof. Joseph Winlock, took charge of the observatory, its

work has been yet further most successfully extended into

new fields of research, by his own labours, and those of

his able assistants, Messrs. Searle, Rogers, and Peirce.

Besides what is known as routine work of all observatories,

Fig. 3.—Ground plan of Cambridge Observatory. A, west equatorial ; B,
library; C, computing-room; D, west transit; E. new piers for new
transit circle ; F, colHmator piers ; G, east equatorial ; H, giand en-
trance and stairs to east equatorial ; 1, prime vertical room and north
clock ; K, east transit ; L, south clock ; M, east clock ; N, Chrono-
graph ; O, anemometer register ; P, director's house ; Q, front door ;

K, magnetic obsetvatory ; S, rain-gauge ; T, anemometer.

spectroscopic observations of the sun and of stars and
nebulae, and the most careful photographs of the sun,
have been frequent. Five hundred drawings of the sun
were made between January 1872 and November 1873,
and 500 careful drawings of solar prominences in the year
1873. To this work is to be added a great deal of labour
given to the determination of longitude differences, and
the observations, by Prof. Winlock, of the solar eclipse of

1869, at Shelbyville, Kentucky, and that of 1870, at Jerez,
in Spain. The general reader, as well as the astronomer,
cannot fail to be interested in the beautiful pictorial re-

presentations of these and of other astronomical pheno-
mena which have been issued by subscription recently
from Harvard.

' Mr. Bond was the first American, we believe, to be thus honoured with
the gold medal ofa foreign scientific society. Prof. Watson, of Ann Arbor,
and more recently Prot. Simon Newcomb, of the United States Naval
Observatory, have been the recipients of like honours ; the former from the
Imperial Academy at Paris, the latter last year, from the Royal Astronomical
Society of London.

The great equatorial, made in 1847 by Merz and Mah-
ler, of Munich, has an object-glass of 15 in. in diameter,

and a focal length of 22 ft. 6 in. The power of its eye-

piece ranges from 100 to 2,000; the hour-circle is 18 in.

m diameter. The movable portion of the well-balanced
instrument is estimated at three tons. Its original cost

was about $20,000. The sidereal motion given to this

telescope is now secured by clockwork from Alvan Clark,

which is spoken of by the observers as the only known
" driving-clock working with perfect steadiness." The
telescope rests on a central granite pier, in constructing

which 500 tons of granite were used. It is 40 ft. high, and
rests on a wide foundation of grouting 26 ft. below the

ground surface. Upon the top of the pier is laid a cir-

cular cap-stone 10 ft. in diameter, on which is the granite

block, 10 ft. high, bearing the metallic bed-plate. This
instrument is in the central " Sears Tower."
The meridian circle was mounted in the west transit-

FiG. 4.—Cambridge Meridian Circle.

room in 1870. It has modifications, introduced by Prof.

Winlock, not usually found in transit instruments, chiefly,

that the graduated circles are directly above the piers, the
bearings of the pivots being carried by iron standards

;

the axis friction rollers rest on rods rising from the base
of the piers and counterpoised below the floor. The pivot
circles and reading microscopes are protected by glass
casing ; the object-glasses of the transit and of each of
its collimators, made by Clark, are each 8 in.

In the west dome is another Clark equatorial, made in

1870, with an object-glass of 5^ in. In the east wing is

the transit circle made in Prof. Bond's directorship, by
j

Simms, of London. Its focal length is 65 in., its object-

glass if\ in. ; its circles are 4 ft. in diameter, read byj
eight microscopes to single seconds. Cambridge pos-
sesses a number of more modern instruments, constructed

|

to meet the wants of astronomical investigations at this
j

day.

The spectroscopes, photometers, and photographic ap-

paratus are peculiar in form and power. The spectre-

'
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scope used with the west equatorial in solar observations
powerfully disperses the rays of light, which are carried
twice through a train of prisms. In photographing the
sun a lens of long focus is used, the light being thrown
upon it by movable plane mirrors. This plan of Prof.

Winlock's was adopted by the astronomers who went out
under the U.S. Government to observe the Transit of
Venus in December, 1875.
The photometer, or light measurer, made by ZoUner,

has been used for three years by Assistant Prof. C. S.

Peirce. The design is the accurate measurement of the

magnitudes of all stars in Argelander's Uranometria be-

tween 40" and 50° north declination, deter.nining these

magnitudes on a scale of uniform ratios of light, so that

the probable error of one observation shall not exceed the

tenth of a single magnitude. The great object of this is,

that throughout Europe and the northern part of the

United States there will be constantly enough of accu-
rately determined stars near the zenith to serve as com-
parisons for any star visible to the naked eye whose mag-

FiG. 5.—Cambridge Star Spectroscope.

nitude is to be estimated. The secondary object is the

prosecution of inquirirs with regard to the distribution of

the stars in space, their maguitudes and variability.

The true time is daily given from this observatory to

the State-house and other places in Boston, and by means
of the telegraph lines to the whole of the New England
States. It is received directly at noon each day without
the intervention of any operator ; the various lines being
merely switched into the time line, the same click is heard
at the same moment over the Eastern States.

Much more, however, than this is done for securing
accuracy of time at any hour of the day. If anyone
wishes to learn not only what the true time is, but whether
his own watch is a good timekeeper, he may readily do
so by a visit to the State-house in Boston. The arrange-

ment for this, introduced by Prof. Winlock, is as

follows :—The observatory clock is put in circuit at

one end of a telegraph line, connected with which,
at the State-house and other points, is an ordinary
telegraph sounder. When the clock breaks the circuit

by every second swing of the pendulum, a click of the

armature of the sounder is heard at each of these points.

The clock being so arranged that at every fifty-eighth

second the break ceases, and at every even five minutes
twelve breaks cease (no clicks being then heard), any
person can, by listening to the sounder, compare his own
watch with the standard clock. He can tell whether his

watch is fast or slow by watching when the sounder
ceases, the first click after the short pause being always
the beginning of the minute, and the first click after the

long pause the beginning of an even five minutes, as

shown by the face of the clock in the distant observatory.

This standard motor clock is of course regulated with
extreme care. It is customary, for the government of its

rate of motion, to use shot of different sizes, which, ac-

cording to the size, produce a change in the rate of the
pendulum varying between 0*05 and o"io of a second per
day. These are used as the astronomical correction for

clock error may require. The time given by the standard
clock thus regulated is that of the meridian near the
State-house, sixteen seconds east of the observatory. Prof.

Winlock considers that the use of the telegraph sounder
gives a more satisfactory accuracy of time than can be
given by other clocks which are put within the circuit and

controlled, as is usual, by the standard clock ; for in their

case a variation in the strength of the electric current

introduces an error in the beats of the pendulum, but the

telegraph sounder must give the time with entire accuracy.

With so much before one at Cambridge of which inte-

resting note could be made, one can do no more than
attempt to trace its early and munificent endowment, its

Fig. 6—Cambridge Spectroscope.

earliest discoveries under its first labourers, and the steady

and recently very rapid advances not only in the highest

objects of an observatory—exactness throughout extended
series of observations—but in the exercise of professional

skill in the invention and manufacture of the best appli-

ances of the day for carrying on these investigations.
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MUSEUM SPECIMENS FOR TEACHIMG
PURPOSES^

III.

T NOW pass to the second great division of museum prepara-

*• tions, those that are preserved in a fluid medium ;
the only

wky in which the greater part of the structure of most animals,

both vertebrate and invertebrate, can be kept from change and

decomposition.
_ . „ , ^

The first question for consideration is the best preservative

medium. The one which has been most extensively used iii

all countries is alcohol. Various substitutes, as solutions of

common salt, alum, bichloride of mercury, or arsenic, have been

proposed and tried, chiefly on account of the expense of alcohol,

and other slight disadvantages, but after a few trials these have

eenerally been given up. At all events, the experience of alcohol

in all the large museums of this country, has been so satisfactory

compared to that of other media, that it is now alone used. The

objection of expense which was caused by the high duty, has

betn in a great measure obviated by the permission to use "methy-

lated
" spirit, duty free, though some disadvantages have been

thereby entailed.*
, , , . , r 1 i, 1 j

There seems little doubt but that a mixture of alcohol and

water (commonly known as " spirits of wine," or when spoken

of in relation to anatomical purposes, as "spirit only) ot the

proper strength will preserve an animal substance for an inde-

finite length of time. There are specimens in the exhibition,

(No 3878 a), belonging to the Museum of Anatomy of the

Academy of Science at St. Petersburg, prepared by the cele-

brated Dutch anatomist Ruysch, and bought from him by the

Czar Peter the Great, in 171 7, still in a perfect state of pre-

servation. We have now in the Museum of the College of

Surgeons many thousand preparations put up in the last century

by John Hunter, and which appear to have undergone no

changes beyond those which took place during the first few

weeks of immersion in spirit, and which may be described as

a certain amount of hardening and contraction of the tissues by

coagulation of the albumen contained in them, and discharge of

much of the natural colour.

The extent to which these changes take place depends very

much upon the method with which the specimen is treated in the

first instance. Sometimes it is desirable to harden the structure

rapidly, as in preparations of hollow viscera, when the form

alone is essential, in others, where preservation of the general

appearance and the texture of the tissue is more requisite, and

where further dissection is likely to be required, it is best to keep

it as much as possible of the natural softness. The first condi-

tion is produced by immersing the preparation, when placed in

the position in which it is to remain, in alcohol of the greatest

strength, which afterwards may be diminished ;
the latter by

beginning with a weak solution and gradually increasing the

strength up to that finally used for permanent preservation.

The strength of the alcohol is estimated by its specific gravity,

ascertained by the instrument called the hydrometer. But we

do not speak of the actual specific gravity of physicists, but

follow the conventional standard of the spirit-trade, the starting-

point being taken at what is called "proof" at a temperature of

60" F., and the scale divided into degrees or " per-centages

above and below proof. By i percent, or I degree under proof,

is meant proof spirit with one-hundredth part (by bulk) of water.

Spirit 10 per cent, under proof is a spirit consisting of 90 parts

of proof spirit and 10 of water. On the other hand, by 40 per

cent, over proof is meant that lOO parts (by bulk) of such spirit

will require 10 parts of water to bring it to proof.

The "rectified spirit," as commonly sold, is about 60 or 65

per cent, above proof. This is only used for hardening prepara-

tions. , . . . t

For ordinary use in the museum, proof spirit is stiong enougn,

though to be quite on the safe side we generally use 10 per

cent, over proof, diluting the rectified spirit with distilled water

till it is reduced to the requisite strength, as ascertained by the

' Lecture at the Loan Collection of Scientific Apparatus, South ICen-

siiiBton, July 26, 1876, by Prof. W. H. Flower, F. R. S., Conservator of the

Museum of the Royal College of Surgeons of England. Continued from

^'Methylated spiiit is decidedly inferior in transparency and in ahsence •f

colour to pure spirit, .md even if bright when first used, is apt to become

turbid afier a time. In a large esiabhshment this can be to a great extent

remtdied by passing the' discoloured spirit through a still, but it would

be very desirable to consider whether some other method could not be

devistd by which alcohol could be used for scientific purposes, without the

necessity of paying the present heavy duty of sixteen shillings and sixpence

« galloa.

hydrometer. This is the strength commonly used for all kindi

of preparationSj though it might ,be varied with advantage m
some cases.

In estimating the preservative power of spirit, consideration

should be given to the bulk of the specimtil, and especially the

amoiint of water contained in its tissues, as compared with the

quantity of spirit used. For instanct, if a large solid mass of

animal substance is placed in a jar httle lafgfer than sufficient to

contain it, filled up with proof spirit, the amount of fluid coii-

tained in the specimen will so dilute the spirit that decomposi-

tion, especially of the interior of the specimen, to which thft

spirit cannot penetrate, will not be prevented, whereas a smaller

specimen placed in the same jar of spirit will be preserved per-

fectly. Many collectors of objects of natural history do not

attend sufficiently to these considerations, and hence the speci-

mens become spoiled, much to their disappointment ort) that of

their consignees. The way to obviate this is not to use stronger

spirit, as thac would harden the exterior of the specimen, and

prevent the spirit penetrating to the centre, but to use

greater bulk of spirit, and especially to change it, after a day or

two, pouring away the old diluted spirit, and substituting

fresh, repeating the process if necessary more than once.

When a specimen has once been thoroughly saturated with

spirit, and its tissues hardened, a strength much below proof will

be sufficient to preserve it. The nature of the specimen must

also be taken into consideration. For instance, nerve tissue, as

in the brains of animals, requires stronger spirit for its preserva-

tion than ligamentous or fibrous ti?sues. Much will also depend

upon the freshness of the specimen. If decomposition has

already set in Defore it is placed in spirit, it will require much

stronger spirit, and more frtquent renewals than if it is fresh.

With most preparations it is desirable to cleanse them well

before mounting them in spirit. They should be left a few hours

or days (according to the temperature) in water frequently re-

newed, and the blood should be washed out of the large vessels,

by means of a stream of water directed through them. This

will save to a large extent the discoloration of the spirit into

which they are placed. When removed from the water they

should be allowed to drain, and be gently dried with a cloth

before placing in the spirit, but no part of them must on any

account, at any time during the process of preparaiion, be allowed

to become actually dry, otherwise dark stams which are quite

irremovable will be produced. This precaution is most essential

when they have been once in spirit, and are removed for exami-

nation or further dissection, as evaporation of the alcohol, and

consequent desiccation of the preparation, takes place much more

rapidly than that of water.

In most cases it will be requisite to change the spirit once Or

oftener, before all the soluble colouring matter is given off from

the preparation, and it can be permanently mounted. The

discoloured spirit need not be wasted, as it can be perfectly

restored by passing through the still.

To succeed in making a good anatomical preparation, much

patience, neatness of hand, knowledge of the subject illustrated,

and some atrtistic talent are required. No pains should be spared,

to make it tell the lesson it is intended to convey in the most

attractive and pleasing manner. Everything should be displayed

as definitely and clearly as in a drawing, and there should be no

appearance of negligence or want of finish in any part.

When an elaboiate dissection is required, it must, at least ih

all its "later stages, be carried on while the specimen is under

spirit, fixed in a flat dish or basin. The small fragments of con-

nective tissue which have to be removed then float out frofti

between the fibres of the muscles and the vessels which are to be

preserved and exhibited, and they are carefully snipped off with

fine curved scissors. A dissection which looks clean and highly

finished as long as it is in air, when placed in fluid, becomes at

once cloudy and obscure, from the floating up of these litde

particles. Hollow viscera, as hearts or stomachs, are distended

by injecting their interior with strong spirit, tying or plugging

the apertures by which it could escape, and placing them f^or

several days in a vessel with the same fluid. If all the requisite

precautions are taken, they will then preserve their form, and

the interior of their cavities can be exhibited, by cutting openings

or "windows" through different parts of their walls. If from

any cause a cavity cannot be made to contain spirit, it may be

stuffed with cotton-wool or horse-hair during hardening. The

preparation, when laid aside to harden, if not suspended, should

be placed in a bed of cotton wool adapted to its form, other-

wise it will become irremediably flattened on the side on which

it rests.
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Preparations are usually mounted in glass jars, open at the
top, and with a foot l)elow, and either circular or oval, i.e.

flattened on two opposed sides. The form is selected according
to that of the preparation. The ovals show off some preparations
to greater advantage than round bottles, but have the disadvantage
of being more expensive and being (especially when of large size)

liable to crack spontaneously, and apparently without provoca-
tion, but probably in consequence of some alteration of tempe-
rature affecting the unequal tension of the outer and inner surface
of the glass at the bent ends.'
The fine silk threads by which the preparation is to be sus-

pended are brought over the edges of the jar, and passed benea'h
an ordinary thread tied round the groove, then returned and

;
secured across the top of the jar. As threads fastened in this

way occasionally are the means of causmg leakage of the spirit,

with which of course they are always sa'urated, some prefer to

tie them to a piece of wood, or whalebone, fixed across the
mouth of the jar. The only disadvantage of this is that it en-
tails some additional trouble, and a reducion of the number of
points of suspension which may be made use of in the other
method.
There are two methods generally adopted for closing the upper

end of the jars after the preparation is mounted in it. The
oldest, and still very generally used, is by means of successive
layers of bladder, tin foil, thin sheet lead, bladder again.
and finally black varnish. The bladder must be macerated
until it is partially decomposed, and then it will adhere firmly
to the glass. This necessity makes the process a disagreeable
and dirty one. The object of the tin foil is to protect the lead
from the oxidisation which always takes p'ace when the vapour
of spirit comes in contact with it through the first layer of
bladder, tin not being so acted upon. A layer of tin only v;ould
answer as well as the tin and lead, but if thick enough for the
requisite strength, would be more expensive and less easily

! worked round the edges of the glass. The thin sheet of tin

lis gummed to the surface of the lead, and then they are cut

I

together to the requisite size, and treated as one, the tin being

j
of course placed downwards. The edges are firmly pressed down
[round the lip at the top of the bottle and into the groove, with
pieces of box-wood shaped for the purpose. Much of the success
m closing the bottle depends upon the care with which this is

done. Then the second layer of bladder is put on, and tied
firraly with twine, round the groove at the top of the bottle.

When thoroughly dry the twine is removed, and the edges of the
bladder neatly trimmed with a knife ; it is afterwards coated with
one or two layers of black paint and a layer of black japan
varnish.

Kottles closed in this way often keep in the spirit for many
years without any material alteration in its level, but there is

generally a slight evaporation, so that they have to be watched,
and whenever the spirit gets so low that the safety of the pre-

paration is endangered, the old cover must be cut off, and the

specimen remounted and closed in by the fame process.

A more expeditious and cleaner process, which has also the

advantage of admitting light to the top of the preparation and
allowing it to be seen from above, is by the use of glass covers.

The top of the bottle is ground smooth, and a cover of glass

of thickness suited to the size of the bottle cut to fit it. Many
practical difficulties have been encountered in carrying out this

process, but they have been mostly surmounted by experiment

and perseverance, and it probably will in time entirely supersede

the bladder and lead plan.

One cause of difficulty was the frequent breakage of bottles

so fastened, upon changes of temperature ; in the other plan, the

top, being somewhat flexible, yields v/ith the varying state of

expansion of the contents of the jar, but the glass top is per-

fectly rigid, and if the pressure is too great must either separate

from -the bottle or break. This occurs chiefly in large bottles

where the bulk of spirit is great, and consequently its expan-

sive power out of proportion to the strength of the gla^s. This
can be obviated to a great extent by not filling the bottle com-
pletely, as then the layer of air at the top, being far more
compressible than the spirit, acts as a sort of buffer between
the boMle and the glass ; but in large bottles we generally take

the further precauUon of a small safety-valve ; a hole drilled

through the cover, with a loosely fitting stopper to check too

' Tlie greatest desideratum in putting u;) wet prepmations is a durable

glass jar with Hat sides, so that the distortion of the object caused by the

refraction through the curved surface of the glass may be avoided. Built up
cells do very well for small objects, but they are very expcibive, and geiier-

.-^'ly fail wh-jn tried on a large scale. The subject still offers a good field

for experiment.

great evaporation, or the ingress of dirt. Through this bole
the jar can be filled up with spirit, when required, without the

necessity of disturbing the preparation, as in the old process.

A second difficulty with glass-covered jars was to find a
cement to fix the top, at the same time easy of application and
not dissolved or weakened by the spirit. Isinglass dis'jolved in

strong acetic acid, pure gutta percha, a mixture of pitch and
gutta percha, and other substances, have been successively

used in the Museum of the College of Surgeons, but finally

we have given them all up for a composition sf>ld as " Rock
marine glue." ^ It is applied in a melted state, the edges of the
glass cover being also heated. A small gas jet fixed on a
flexible tube greatly facilitates this process.

The suspending threads can either be fixed to a glass rod placed
across the top of the bottle just below the glass cover, the ends of
which are let into notches cut for the purpose on opposite sides

of the inside of the upper rim of the jar, or they can be brought
out between the top of the jar and the glass cover, embedded in

the cement, and secured by a string tied round the top of the
bottle till the cement is hard, when they can be cut off close to

the outer edge of the cover, and the securing string removed.
The preparation is then finished by neatly painting the edge of
the covering glass and cement, and the neck of the bottle for a
short distance below, with two or three coats of black varnish.

For displaying different parts of the preparation, especially

canals or cavities, black and white hogs' bristles and variously

coloured glass rods are used. Delicate preparations, which cannot
be kept in position if simply suspended, are fastened by stitches

to thin transparent plates of mica, or to opaque coloured slabs

of wax, or cardboard. Black or blue are the colours generally

preferred, ps in greatest contrast to the usual colour of pre-

parations, as shown in the beautiful series of dissections illus-

trating the anatomy of the frog (3,904 f) contributed by Prof,

riuxley.

I have said nothing yet about injecting preparations, a proce.'^s

necessary in order to display the course and distribution of

blood-ves-^els. There are two kinds of injections, fine and
coarse ; the former fills the capillary vessels, and for prepara-

tions intended to be seen with the naked eye, gives a blush of

the colour used to the tissue, and is chiefly valuable as indicating

the relative amount of vascularity of contiguous tissues. For
microscopical investigations it is invaluable, and the methods
employed and the materials used are fully detailed in all works
devoted to microscopical manipulation. Coarse injection is

intended only to show the vessels visible to the eye, and not to

enter into the capillaries. Size, so generally used as a basis for

fine injections, is not so satisfactory in this case, as if in any
bulk it contracts in the spirit. The best material (intro-

duced by Dr. J. B. Pettigrew, F. R.S., when Assist ttu m the

Museum of the College of Surgeons) is fine plaster of Paris,

coloured with vermilion or ultramarine, according as the tint

of red or blue is required. It is mixed with water, as in

taking casts, though of rather a more fluid cons'stence, and
of course must be injected immediately, or it will set in the

syringe. It has the great advantage of being used cold. It is

rather brittle when set, and the vessels should be handled with

care, but it may be made more tenacious l.'y the addition of some
glue or isinglass to the water with which the plaster is mixed.

The distinction between two different kinds of tissue is some-
times well shown by staining the preparation. Some good
examples are exhibited by the Anatomical Museum of the Uni-

versity of Oxford. The head of a stu'geon (Nos. 3,837 and

3,838, prepared by Mr. Robertson) has been immersed for a

short time in a solution of carmine, and the carii'age and connec-

tive tissue has received the colour, while the bones retain their

natural white hue. The distinction between them, which other-

wise would scarcely be perceptible in the bottle, is thus very

clearly brought out.

The third and last great division of museum specimens for

teaching purposes, illustrated by this exhibition, is that which
comprises models and casts of natural objects, and under the

same heading drawings and diagrams may be included.

As a general rule, models should never be used for teaching

if actual specimens can be obtained and exhibiied ; but there

are numerous cases in which the object is of so perishable a

nature, that it cannot be preserved efficiently by any of the

methods above described. Many objects are so scarce that

it is quite out of the power of most museums to pos-;e^". any
representations of them, except as copies of the originals.

* It is bought from Rockhill and Co., to, Blackfriars Road.
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There are also others so small, that for lectures and demonstra-

tions an enlarged model is of very great assistance.

What may be done in teaching natural history by means of

models and coloured casts is admirably shown in Mr. Frank
Buckland's museum in this building, where may be seen accurate

representation of many of the species of Cetacea and larger fish

of our seas, giving a more complete idea of their size, form, and
colour, than has ever been produced by any other method. The
reduced models of animals and men of various races exhibited by
the Committee of the Pedagogical Museum of Russia are also

interesting, and must be useful aids to school teaching. By what
other means, for instance, could the singular form of such an
animal as the Greenland right-whale be brought before a class of
pupils? I would also call attention to the well-known anatomical
models of Dr. Auzoux, of Paris (which by the way are not very fully

represented in the present exhibition by Nos. 3,829 aio d); to

the models illustrating the development of the trout, by Dr. A.
Ziegler, of Freiburg (No. 3,839) ; to the enlarged models of
blood corpuscles of different animals for illustrating their form
and size, by Prof. H. Wolcker, of Halle (No. 3,893) ; to the
models of Radiolaria in papier 7ndche, by V. Fric, of Prague
(No. 3.865) ; to the numerous anatomical models of Strembitsky
in the Russian collection, of Ramme and Todtmann, of Hamburg
(Nos. 3,868-3,877) ; and of Tramond, of Paris (Nos. 3,923-
3>925) ; to the casts of different parts of the human body dis-

sected, by Steger and Honikel, of Leipzig (Nos. 3,840-3,842) ;

and to the models by various exhibitors illustrating the structure
of flowers and seeds.

With reference to such models, the importance of accuracy of
execution cannot be too strongly insisted upon. With a cast of
course there is not much chance of error, but foi the accuracy
of a model, especially when on a different scale from the original,

we are entirely dependent upon the artist's skill and care. The
only fault to be found with most of those in the exhibition is that
they are rather too rough in execution to be pleasing to the eye,
but it has been in most cases an object to produce them at such
a low price, as would not be compatible with fine workmanship.

Although I have only been able in the time allotted to glance
biiefly at the various branches of the subject which I have been
requested to expound, I trust that some suggestions have been
given in this lecture which will be found of use to those who
have the care of collections, and that I have succeeded in show-
ing that the art of preparing, preserving, and displaying speci-
mens in museums is one which deserves to be more fully culti-

vated than it has hitherto, as a most important adjunct to the
diffusion of biological knowledge.

OUR ASTRONOMICAL COLUMN
The New Star in Cygnus.—Prof. Schmidt has pub-

lished details of his observations of this star from November 24,

the date of discovery, to December 15, and has also put upon
record the dates, between November i and 20, when he had

examined the constellation Cygnus, with the view to show that

a star as bright as the fifth magnitude could not have escaped

his notice, and therefore that the rise of the new one to the

third magnitude must have b een very rapid, as also appears to

have been the case with T Coronce in 1866. On the evening of

its discovery the star was strong golden yellow, and writing on
December 9, Plerr Schmidt states it had always been of a deep
yellow, but at no time exhibited the redness of its neighbour,

75 Cygni. The following are the magnitudes on different nights

a? determined at Athens by careful comparisons with p, tt^, t, f
and (^ Cygni, and tj Pegasi :

—

m. m. m.
Dec. II. ..67

12. ..67
13. .6-8

14 6q ' ^^^"^"^^y visible to'+
"I naked eye.

i5..7-o!™^.. '°' ^""^

^ ' { last time.

On the evening of December 31 the new star was about 7m.
and very decidedly orange. It has but slowly diminished during
the last three weeks.

New Variable Star in Cetus.—Mr. J. E, Gore, writing
from Umballa, Punjab, on November 28, draws attention to a

Nov
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Points on the central line would fall in long. 10° 22' E., lat.

64° o' N., and in long. 14° 31' E., lat. 61° 41' N. Hansteen

gives for the position of Stiklastad 11° 35' E., and 63° 48' N.,

which by the aV)0ve elements would be only 10' outside the

northern limit of totality. On making a direct calculation for

the longitude of Stiklastad, we find that the duration of totality

could not have exceeded twenty seconds on the central line.

Meteors of December ii.—MM. Perrotin and Jean, at

the 01 servatory of Toulouse, observed a considerable number of

meteors on the night of December it ; hetwcn iih. and I3h.

106 were counted, the majority of which, according to M. Perro-

tin, radiated from a point in about R.A. 115°, N.P. D. 57°, near

Castor and Pollux, though closer to the former star than to the

latter. The trajectories were very short, fo that it was difficult

to refer them to a chart. The sky was overcast on the following

night.

NOTES
With reference to the closing of the I-oan Collection, a circular

has been issued by the Lords of the Committee of Council on
Education, stating that, although in consequence of the funds at

their disposal for the Collection being exhausted, they have

found it necessary to close the Exhibition, arrangements are

being made for the safe custody of all objects which may
be left on loan to the Museum, pending the decision by
her Majesty's Government on the offer made by the Royal
Commissioners for the Exhibition of 1851, of a building for the

establishment of a permanent Science Museum. The Lords of

the Committee of Council on Education also inquire whether
exhibitors are wiUing to leave the objects contributed till this

question be settled. The closing of the Exhibition will not

interfere with the delivery of the Free Saturday Evening Lec-
tures.

AccoRDiNGjtothewillof Dr. C. A. Bressa, dated September 4,

1845, the testator left all his property to the Royal Academy of

Sciences of Turin, the net interest to be given every two years

as a prize for the most important discovery made or work pub-
lished during the previous four years on natural and experimental

philosophy, natural history, mathematics, chemistry, physiology,

and pathology, as well as geology, history, geography, and sta-

tistics. This is to be given alternately to a person of any nation

and to an Italian. Signora C. A. Dupeche had a life interest in

the property, and it was not until July last that the legacy became
free from all claims, and the first prize will be given in 1879,
open to all, and of the value of 480/. In accordance with the

spirit of Dr. Bres>a's will, the Academy will choose the best

work or discovery, whether or not it be presented by the author.

We are informed that the valuable collection of fossils from
the Red Crag made by the Rev. H. Cahnam, of Waldringfield,

including, among the most important, the remains of Halithe-

tium described by Prof. W. H, Flower, teeth of ./l/aj^^^«, &c.,

has been purchased by Sir Richard Wallace, and most liberally

presented by him to the Ipswich Museum.

The Dutch Society of Sciences at * 1 aarlem has offered a gold
medal for the best answer to the following question :—What
are the meteorological and magnetical periodic changes which
may be considered to be in a well-established relation with the
period of the solar spots ? The answers must have a motto and
be accompanied with a sealed letter containing the name of the

author. They should be sent before January i, 1878, to the
Secretary, Prof. von^Baumhauer, Haarlem.

Russian newspapers announce that the Helsingfors professor,

Dr. Ahlquist, a well-known explorer among the tribes of North-
western Siberia, will start, next spring, for further ethnological

explorations among the Voguls and Ostyacks of the Obi and

Irtysh. He will be accompanied by two assiftants, the Senate

of Finland having allowed a sum for the travelling expenses of

the explorers.

At a recent meeting of the Manchester I>iterary and Philo-

sophical Society a letter was read from Mr. Joseph Sidebotham

in which he calls attention to the fact of the growing use of the

aniline colours for tinting photographs. He finds they are being

extensively used in paintings and water-colour drawings, and the

colours regularly sold for that purpose. Anyone who knows
the speedy alteration by light of nearly all of these colours will

protest against their use, and a statement of this with the

authority of some of our chemists would probably have the effect

of causing them to be discontinued by all artists who care to

think that their works should last more than a single year.

On the night of the Arlesey railway accident there were six

Indian elephants on their way by train from Huddersfield to

London. Two were large and the others quite young. The
tarpaulin over the trucks in which they travelled was blown
away in the gale, and the animals were thus exposed to the snow
and sleet and cold wind of that night. They were also delayed

long on the road in consequence of the accident. One of our

contributors who saw them "unloaded" at King's Cross, and

noticed that they walked very stiffly at first, has inquired of 'Mr.

Harrington, their keeper, whether the cold journey has affected

them. He has written in reply that they seem perfectly well,

and he cannot see that the unusual exposure has had any effect

on them. None of the animals have been more than a few

years in England. As Mr. Harrington's letter is written nine

days after the journey, no effects of chill are likely now to show
themselves. The Indian (and perhaps the African) elephant

may be better able to withstand sudden climatical changes than

is generally supposed.

Our Samoan Correspondent, the Rev. S. J. Whitmee, an-

nounces the publication of a new Dictionary of the Samoan
language by himself and the Rev. G. Pratt. Mr. Whitmee is

on his way to England, where he will probably arrive in spring.

Intending subscribers—and we hope there will be a considerable

number in this country—should address Mr. Whitmee at the

Mission House, Blomfield Street, Finsbury, E.C. The price,

it is hoped, will not exceed loj.

We have received reprints of the letters which M. Poliakoff

has written during his recent journey for the zoological explora-

tion of the Obi and Irtysh . They contain many valuable observa-

tions on the physical characters of the country visited, on its

fauna, on the migrations of fishes up and down the Obi, and on

the fisheries, on the migrations of birds, together with a variety

of interesting occasional observations. We may hope therefore

that the report on this journey will be a valuable addition to the

zoo-geography of Western Siberia.

M. Poliakoff gives the following particulars confirming the

law of Baer as to the deviation to the right of rivers running

north and south. The bed of the Irtysh being cut in loose

deposits, these deposits are constantly undermined by water

on the right bank. Each spring a strip of the bank from 30
to 50 feet broad is destroyed by the v/aters. Sometimes it

happens that a strip from 70 to 140 feet broad and about

150 yards long falls suddenly into the river. The course is

then barred for a short time, and a great wave propagated uj)

and down the stream, destroys the fishing-boats which happen
to be at work within a distance of about ten miles from the

spot. Large quantities of fishes are also found, after such a

catastrophe, on the shores, suffocated in the muddy waters. The
destruction of the right bank going on constantly, year after

year, the villages are also constantly advancing to the east
;

one of them, Demiansk, has thus travelled about a mile in the

course of 240 years. The left shore shows, therefore, a low tract
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of land covered with ponds and marshes, and yearly overflown,

whilst the right shore faces the water with abrupt crags from

70 to 150 feet hie;h. The same thing is also observed on

the Obi. The hills of Belogorie, a short way below the mouth

of the Irtysh, have now the main bed of the river to their

right, while some time ago it was on their left, there being

now on the latter side only a secondary arm. These arms of

the Obi—remains of its former beds—form on the left flat

shore a series of elongated ponds and channels, connected with

the main body of the river by a labyrinth of smaller water-

courses.

In the article in last week's number on Dr. Schliemann's Dis-

coveries, Amydtr was misspelt Amychi, Sir R. Colt Hoare's

name was given as Home ; Arena should be Anna Heroum,

Miomedia should be Nicomedia, and Caprea, Caprea:.

The first number of a new quarterly scientific journal, devoted

to zoology, botany, geology, and mineralogy, will be published

at Buda-Pest this month. It will be in German, though its first

title is " Termeszetrajzi Fiizelek" ("Naturhistorische Hefte").

Prof. Otto Herman is the principal editor.

The death is announced of the Rev. Barnard Smith, the

author of many well-known educational works in'arithmetic and

algebra,

A WELL-DESERVED pension of 50/. a-year has been bestowed

upon Mr. Thomas Edwards, the " Scottish Naturalist," whose

life Mr. Smiles has written.

Dr. Petermann has been informed that the Portuguese

Government has granted a subsidy of 20,000/. in aid of the pro-

posed great scientific expedition for the exploration of Central

Africa. The expedition is already organised and will start with-

out delay, commencing its operations by proceeding up the

Congo.

The New York Herald oi'Dtctxabtic 2 and 11, contains letters

on our Arctic Expedition, by Dr. Hayes.

In the last report of the Berlin Akademte der Wissenschaften,

J. Bernstein describes an exceedingly simple and ingenious appa.

ratus for determining the position of the nodal point of the eye

of a living person. Experiments with his right eye gave 7*2 1-

7 '38 inm. as the distance of the rear nodal point from the vertex

of the cornea.

The Royal Museum at Berlin has received a valuable donation

of about 8,000 ethnographical objects from Dr. Jagor. They
are the results of extensive journeys through East Turkestan,

Burmah, and portions of India, and afford a most complete pic-

ture of the domestic and military life of the widely diversified

tribes inhabiting the less known parts of these countries.

The gorilla in the Berlin Aquarium which excited so much
interest among German naturalists, has lately recovered from a

serious illness, and is now more than ever demonstrative and
humanlike in his movements. With the approach of winter a

soft silky fur has made its appearance. The weight of this young
gorilla has increased from thirty-three to forty-three pounds

during his six months' residence in Europe, a fact which would
seem to show that confinement is, after all, not so unendurable

for him as was supposed.

A series of new rooms has been opened at the Mtisce

d'ArtiUerie of Paris, in which a set of guns is arranged showing
the various models used since the artillery was introduced for the

first time in warfare 600 years ago.

The Annuaire dti Bureau des Longitudes is publishing for

the first time two interesting tables ;— first, the situation of the

several radiant points of falling ^tars, second, the catalogue of
all variable stars, with a calendar of their variations during the
year 1877.

Mr. M'Lachlan gives^ a fewj details in the Entomologist's

Monthly Magazine concerning Capt. Feilden's collection of the

insects of the Arctic expedition, which he has seen. The greater

number of the insects were collected near Discovery Bay in

81° 42' N. latitude ; some of the Lepidoptera are even from
82° 45'. The most interesting fact is the occurrence of five or

six species of butterflies within a few hundred miles of the North
Pole, especially when taken into consideration with the fact that

Iceland and the large islands of the Spitzbergen group, although

in lower latitudes, have apparently no butterflies. In Lepidoptera

Mr. 1 M 'Lachlan observed four examples (2 cj , 2 9 ) of the

genus Colias, possibly two species (? Boothii and Hecla). Appa-
rently three species of Argynnis or Melitcea (or both). A Chry-

sophanus apparently identical with phlceas. In the Nociuidce,

only one individual—an Acronycta. In the Geometridce, one

Amphidasis or Biston, and several Cheimatobioid forms with

apterous females. Of the Crafnbites, one Phycis, perhaps our

fusca. The Hymenoptera are represented by a Bombus, and one

of the Lchneumonidcc of considerable size. In the Diptera there

is one large fly, probably belonging to the Tachinidix^ and
perhaps parasitic on the larvse of some of the Lepidoptera. One
species of Tipulidce ; and a considerable number of CuLridcr, and
of what looks like a Simulium, which, however, do not appear

to have annoyed the members of the expedition in these high

latitudes. Of Coleoptera, LLemipiera, and Neuroptera, Mr.

M'Lachlan saw none ; but the bird-lice are naturally well repre-

sented.

The second International Congress of Americanists, organised

for the Study of American Antiquities, will be held at Luxem-
bourg on September 10-13, when all English students and savans

will be cordially welcomed. Information and tickets may be

obtained from Mr. Francis A. Allen, 15, Fitzwilliam Road,
Clapham, S.W., one of the delegates for England.

The December session of the Deutsche Geologische Gesellschaft

was devoted to a long address from Herr Lohsen upon the

Rammelsberg, in the neighbourhood of Goslar. The peculiar

deposits of ore in this mountain he regarded as belonging to a

much later epoch than that in which the surrounding slate was
formed, while he explained the lens-shaped form of the cavities

in which the deposits are formed as due to the enormous pressure

of the overlying strata of sandstone.

The recent death of Mr. James Drummond, of Comrie,

deprives us of a local geologist. He had devoted much
time and attention to the Comrie earthquakes, on which he
had published many articles and a little book. His views

were generally in disaccord with those of the observers ap-

pointed by the British Association, against whom he held out

manfully.

The large number of fossil plants brought home from Green-

land and Spitzbergen by the two Swedish expeditions of 1870
and 1872 have been carefully examined by Dr. Oswald Heer,

and th ey appear to throw important light on the geological deve-

lopment of the plant world. An account of his study of the re-

mains from the chalk period appears in a recent number of the

N^aturjoi-scher, and in the summary of his results Dr. Heer
points out that the facts are against a gradual imperceptible

transformation of plant types ; from the upper chalk the dicoty-

ledons appear suddenly in great variety, without any transition,

whereas other forms at this period wholly disappear from the

scene. Further, these researches make it very probable that a

whole series of genera have had their origin in the Arctic zone,

and have thence "radiated" southwards. Lastly, Dr. Heer
shows that the facts at present known of plant palaeontology do
not point to any alternation of climate or repeated ice-periods

in these regions {'k vi^.w which has also been developed by Prof.

Nordenskjold).

Dr. Lauder Lindsay has sent us a well drawn up programme
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of a subject for essays, to be substituted for the ordinary subjects

set in schools. The subject is the Moral Education of the Lower

Animals, and is intended to train the observing powers of the

younfT, as well also to discover how far animals are capable of

moral training.

At a recent meeting of the Belgian Academy, M. Dupont

announced the discovery of numeroiis vestiges of the age of

polished stone in the neighbourhoods of Hastiere-sur-Meuse.

No less than fifteen burial caverns were discovered in the locality.

Five of them have already yielded about fifty-five human skele-

tons and thirty-five sufficiently well-preserved skulls. Sixteen

dwelling-places of the people who inhabited at that period the

plateaux, are already explored, and have produced numerous

fiint weapons. These discoveries promise to throw much light

on the pre-historic ethnography of the country.

The Pennsylvanian Company, which was formed some time

ago in order to convey the petroleum obtained in Pennsylvania

from the wells to the seaports on the" Atlantic, now intends to

construct a tube of 4 in. diameter and of some 300 miles in length,

connecting the wells with the sea. The practical possibility of

the plan is proved by works, which, for a distance of 250 miles, are

already in action and use. Baltimore was the first city with

which these new canals were connected. The oil is forced

through the pipes at a pressure of 900 lbs. on the square inch,

and at intervals of fifteen miles large steam pumps, of 10-

horse power, as-ist the motion of the stream. At Baltimore the

canal ends in enormous tanks, and these are in direct commu-

nication wiih the refining works. The cost of the new canal and

accessories is calculated at 1,250,000 dollars.

In a note in the Bulletin of the Belgian Academy (vol. xlii.,

No?. 9 and 10) Dr. Putzeys gives the results of his experiments

on new anaesthetics belonging to the alcoholic series, viz., the

bromides ol ethyl, propyl, and amyl. Inhaled by frogs, rabbits,

cats, and dogs, they were proved to possess the same properties as

chloroform. The interest of the result is increased by the cir-

cumstance that many compounds of bromine from the fat series

do not possess the same anaesthetic properties as the correspond-

ing compounds of chlorine.

The July number of the hvestia of the Russian Geographical

Society gives an interesting report by Col. Bolsheff on that part

of the Pacific shores of Russian Mantchuria which lies between

the 45° and 52° north lat., a country the interior cf which re-

mained very little known until now. Almost the whole of the

land is covered with mountains, outliers of the Sikhotaalin, a

lidge reaching in its highest point 5,173 feet, and abruptly fall-

ing to the sea M'ith hills about 800 feet high. The high valleys,

which sometimes have a breadth of seven miles, seem to be well

suited for agricultural settlements. In the northern parts of the

country, lead, silver, iron, co^ per, and gold, were discovered,

this last seeming to occur in co.nsiderable abundance. The
population is very thin, numbering but 55^ souls, Chinese and

Tazes, who carry on agriculture, and Gilyaks and Tunguses,

living miserably by hunting and fishing. The settled Chinese

and Tazes are also engaged in the collection of sea-weeds and

sea-worms purchased in China, the Tazes being almost reduced

to slavery by the Chinese. Various collections, especially bota-

nical and entomological ones, were brought in by M. Bolsheff,

and will be deposited at the Russian Geographical Society.

M. LiPi'iCH, of the Vienna Academy, has recently been

investigating the influence of the mean distance of ab-

sorbent particles upon absorption. As such an influence

must be especially prominent when the substances afford well-

defined absorption bands, and, with considerable density, show
no strong colours, he chose for his experiments the nitrate of

didymium oxide, which has these properties in high degree. A

pretty concentrated aqueous solution of this salt in a vessel j cm.

thick was spectroscopically compared with a solution having

concentration only o'l, 0-05 ... of the first. The solutions

were in tubes of 10, 20 cm. . . . length severally. A Steinheil

spectroscope was used, and the liglit sources were two gas lamps

so regulated that both spectra showed the same brightness on

the parts that Avere free from absorption. Even with the con-

centration-ratio I : 10, there were marked differences in the

absorption bands. The very characteristic bands in yellow and

yellow-green were, for the more concentrated solution, consider-

ably broadened towards the red end of the spectrum, while the

sharp limit towards the violet was the same for both solutions.

The much narrower bands in the green showed quite a similar

behaviour. In the other parts ^differences were observed with

difficulty. Besides this difference in the breadth of the absorp-

tion bands, there were others in the distribution of the bright

parts.

Prok. Bernardin, the indefatigable consctvateur of thu

Commercial and Industrial Museum at Melle, near Ghent, has

just published another of his useful lists under the title of

Classification de 250 of Fecules. The arrangement is on a

scientific system, the plants being classed under their natural

orders, commencing with the Cryptogams and proceeding vdth

the higher developed plants. The scientific name of the plant

is placed first under each order and is in italics so as easily to

catch the eye. The lists previously compiled by Prof, Bernardin

are Classification des I/uiles Vcgeiales, Nomenclature de ^t^o Fibres

Textiles, Classification deiip Alatiires Tannantes, Classification de

100 Caoutchoucs et Guitapcrchas, and Classification de 40 Savons

Vegetaux. These lists, when brought together, will prove ser-

viceable to all those interested in the application of plants.

The phenomenon of fluorescence, according to M. Lalle-

mand {Journal de Physique) is much more general than has been

commonly supposed ; he knows of only two substances in which

it is nil, viz. , rock-salt and quartz. If it has not been remarked

in the majority of liquids, and even of transparent solids which

possess it, this is because all the spectral rays are capable of pro-

ducing it, and the fluorescence, instead of being produced wiih a

maximum of brightness and a proper colour at the surface of

incidence, is manifested throughout the mass of the body tra-

versed by the light and without a very pronounced proper colour.

M, Lallemand distinguishes two kinds of fluorescence—one

called isochromatic, or of equal colour, in which each simple ray

excites an identical vibratory movement ; this kind is produced

by all the luminous rays of the specttum in sulphide of carbon,

benzine, alcohol, ether, &c., and in water itself in a slight degree j

the other is that long observed in sulphate of quinine, and which

is therefore called quinic or hypochromatic fluorescence. Each
luminous ray here produces a fluorescence of less refrangibility,

with this peculiarity, that a simple light produces often a com-

plex fluorescence, containing rays of various refrangibilities, but

always inferior to that of the exciting ray. It is generally the

most refrangible and the chemical rays which develop quinic fluor-

escence of various intensities. A body may possess boih kind

of fluorescence at once, but the two parts of the spectra corre-

sponding to them may be very unequal. In glass and crystal,

e.g., the red, yellow, and green rays develope a weak isochro-

ma'ic fluorescence, the others produce quinic fluorescence,

M. GiFFARD, the celebrated aeronaut, and inventor of the

injecteur, is constructing, at Forges-de-la-Seine, a small steam-

boat for service from Pont Royal to the Exhibition (1S78) Pier,

distance only three miles. The steamer will realise the extra-

ordinary velocity of forty-five miles per hour, and run the

distance in four or five minutes. The length of the steamer

willbe thirty metres, [and transverse section three and a half

metres.
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The additions to the Zoological Society's Gardens during the

past week include six Greek Partridges {Caccabis saxatilis) from

Persia, Naran River, two Black-headed Partridges {^Caccabis

nielanocephala), a Hey's Partridge {Caccabis heyi) from Hedyar,

near Mecca, presented by Mr. F. M. Burke, Commander S. S.

Arcot ; a Yellow-lored Amazon {Chrysotis xantholora) from

Central America, purchased.

SCIENTIFIC SERIALS
Po^gendorff^s Annalen der Physik uttd Chemie, Erganzung

Band viii., Stiick I. — On the electric conductivity of water and
some other bad conductors, by M. Kohlrausch.—The mica-
combination of Reusch, and tlie optical rotatory power of crystals,

by M. S j'nncke.—On determination of the constants for absorp-

tion of light in metallic silver, by M. Wernicke.— The inter-

ference of refracted light, by M. Lommel.—The fundamental
principles of Edlund's electrodynamics, by M. Chwolson.

—

Volumetric chemical studies, by M. Ostwald. —On the influence

of the funnel-valve on electric spark discharges in air, by M.
Holtz."—On an electrical fly-wheel like that of the radiometer, by
M. Holtz.—Steam-jet air-pump, by M. Teclu.

Jotirnal de Phyniqtte, December.—Measurement of the calorific

intensity of the solar radiations and of their absortion by the ter-

restrial atmosphere, by M. Crova.—On various theories given to

explain the movements of Crookes's radiometer (second paper),

by M. Lippmann.—On the illumination of transparent and
opaque bodies (concluded), by M. Lallemand,

The Jahrbuch der k.k. geologischen Keichsanstalt zu Wien
(vol. xxvi. part 2), to which are added Dr. Gust. Tschermak's
Ahneralogische Mittheilungcn (vol. vi., part 2\ contain the fol-

lowing papers :—Geological survey of the Dutch East Indian

Archipelago, by Dr. Schneider —The saline springs of Galicia,

by Mich. Kelb.—Report on the volcanic events during the year

i^75> by Dr. C. W. C. Fuchs. Of this we publish a detailed

account in our "Notes."—On the green slates of Lower Silesia,

by Ernst Kalkowsky.—On beryl from Eisvold, in Norway, by
M. Websky.— Chemical analysis of the iodiferous saline springs

of Darkau, by E. Ludwig.—On the volcanic formations of the

Galapagos Islands, by F. A. Gooch.— On a perfect combination
of pyrites and haematite crystals, by Dr. C. Hintze.—On some
minerals from North-western Silesia, by F. Nenimar.

SOCIETIES AND ACADEMIES
London

Chemical Society, December 18, 1876.—Prof. Abel, F.R.S.,
president, in the chair.—Prof. \V. N. Hartley made a com-
munication entitled "a further study of fluid cavities," in which
he described the results of his examination of a large number of

inpaz and of rock sections, mostly granites and porphyries. The
fluid contained in the cavities was almost invariably water, but it

was very remarkable that the cavities often took the form of the

crystals in which they were contained, and nearly always arranged

themselves symmetrically with regard to the 'aces of the crystal.

—

A paper by Dr. H. E. Armstrong, F. R. S., on thymoquinone, one
on high melting points with special reference 10 iho'-e of metallic

i-alt.'-, part 2, and another on the determinati( n of urea, by Mr.

G. Turner, followed this, after which Dr. G. Bischof called atten-

tion to the rapid corrosion of the so-called " compo " pipe em-
1 loved by gas-fitters when used to convey water, especially when
exposed alternately to the action of air and water.

Meteorological Society, December 20, 1876.—Mr. H. S.

Eaton, M. A., president, in the chair.—Rev. C. C. Chevallier,

T. Gordon, and Rev. T. H. Quelch were elected Fellows of the

.Society.—The following papers were read :— On observations

wi'h the psychrometer, by Dr. R. Rubenson (translated from the

Swedish, and abridged by Dr. W. Doberck). This paper con-

tains an account of the instructions issued to the Swedish ob-

servers in order to obtain trustworthy results from the psychro-

meter, or dry and wet bulb hygrometer. These instructions,

liowtver, do not differ from those followed by English observers
at the present time.—Contributions to hygrometry : The wet
bulb thermometer, by WiUiam Marriott, F.M.S. This paper
contains the results of observations made with several wet bulbs
in different positions and under different conditions, which were
carried on ia order to determine what a wet bulb tJurmomtter
should be. Ten thermometers were used as wet bulbs and three

as dry bulbs. With three wet bulbs the water receptacles were
placed at different angles ; but it was found that the readings
were not affected by the position of the water receptacle. Others
were used with different thicknesses of muslin and conducting
threads ; but it was shown that the thermometers with the
thinnest muslins always gave the lowest readings. Three pairs
of dry and wet bulbs were used, one with a closed water reser-
voir six inches from the dry bulb, the other two having open
reservoirs which were respectively three inches and one inch from
the dry bulbs. It was found that the dry bulbs of the two latter

read lower than the former in fine dry weather, but when the
air was damp and during rain they generally read higher. The
wet bulbs of the latter read a little higher than the former ; this

was mostly the case in damp weather. In conclusion, the author
submitted for adoption certain regulations for the management of
the dry and wet bulb thermometers, in order to secure compar-
able results.—Visibility, by the Hon. Ralph Abercromby,
F.M.S. Visibility, or unusual clearness and nearness of distant

objects, is a very trustworthy prognostic of rain in this and
many other countries. The usual explanation that much mois-
ture increases the transparency of the atmosphere is not borne
cut by observation. In this country great nearness occurs on a
clear, brisk day, when hard masses of cloud shade the glare of
the sky from crossing direct light tent from distant objects, and
make clearness so great as to give the impression of nearness.
The kind of rain which immediately follows nearness is in short
sharp showers, but unsettled v/eather often follows later. The
synoptic conditions of nearness in this country are either straight

isobars or the edge of anticyclones, neither of which are asso-

ciated with settled weather.— Description of a meteorosraphic
model, a letter from the late Commodore M. F. Maury,
Hon. Mem. M.S., to Capt. H. Toynbee, F.R.A.S.

Physical Society, December 16, 1876.— Prof. G. C. Foster,
president, in the chair.—The following candidate wa=; elected a
member of the Society :—Mr. W. Baily, M.A.— Mr. Crookes
described some of the most recent results he has obtained in his

experiments on the radiometer, and exhibited many beaniifjl

forms of the apparatus, most of which have been devised wi h n
view to decide on the correct theory of the instrument. We shall

refer to the subject of the paper in an early number.— Prof.

Dewar exhibited a simple electrometer which he has designed,
founded on the discovery of Leipman that the capillary constant
is not really independent of the temperature or condition of the
surface but is a function of the electromotive force. If a capil-

lary tube be immersed in mercury, and dilute sulphuric acid be
placed in the tube above the mercury, and a current from a
Daniell's cell be so passed through the liquids that the mercury
forms the negative pole, the column will be depressed to an
extent dependent on the diameter of the tube. In making an
electrometer. Prof. Dewar has increased the sensitiveness by
connecting two vessels of mercury by means of a horizontal glass

tube filled with the metal, except that it contains a bubble of
dilute acid. The tube must have an ''nterral diameter of two
millimetres, and it is essential that it be perfectly clean, uniform
in diameter, and horizontal. The instruments exhibited were
constructed by Messrs. Tisley and Spiller, and Prof. Uewar
showed that it is possible by means of them to measure an elec-

tromotive force equal to xri^tr'^'i t*' 3. Daniell's cell ; forces

capable ot decomposing water must be measured by causing tvvo

currents to act against each other. The index bubble is brought
to zero by uniting the mercury cups by a wire. The apparatus
is very convenient, as it requires no preparation and is extremely
simple in its action. He then showed an instrument arranged
by Mr. Tisley for producing a current by the dropping of mercury
from a small orifice into dilute sulphuric acid ; if the vessels

containing the mercury and the acid be connected by a wire a
current is found to traverse it. He then exhibited a manometer
suitable for measuring very slight variations of pressure, and he
illustrated the u.se of it for proving Laplace's law that the internal
pressure multiplied by the diameter of a soap-bubble is cons'ant.
It consists of a U-tube, one arm of which is about 15 inches
long, and is bent horizontally and levelled with great care. If
the shorter arm be connected with a tube on which a bubble has
been blown and the diameter of the bubble be varied, the posi-

tion of the extremity of the alcohol column will be found to
vary in accordance with the above law.

Entomological Society, December 6, i876.^Sir Sidney
Smith Saunders, C.M.G., vice-president, in the chair.—Prof.

Eduard,Grube, Director of the Zoological Museum of the Univer-
sity of Breslau, and Dr. Katter of Putbus, in the Island of
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Riigen, were elected foreign members.—Mr. M'Lachlan (on

behalf of Mr. W. Denison RoeVmck, of Leeds) exhiliited some
locust-!, a swarin of which had passed over Yorkshire during

la^t auturnn. He believed that they belonged to the Pachytylus

cimascens, an insect which was supposed to breed in some parts

o' Northern' Europe.—Mr. W. C. Boyd exhibiteil living larvoe of

Brachycentrus subnubilus in their quadrilateral cases, having been
reared from the ec^gs. They were of a much larger size than those

previously exhibited by him at the meeting of November, 1873,
bein^ more than half an inch long.— Mr. S. Stevens (oa behalf

of Mr. Edwin Birchall) exhibited a specimen of Cii-rhcedia xe-

rampelina, var. unicolor, Agrotis liicernea, var. latens, and what
appeared to be a small variety of Zy^iena filipeiiduhe with the

pupa case and cocoon. They were all taken by Mr. Birchall in

the Isle of Man.—Mr. Meldola referred to a request made by
dr. Riley, of St. Louis, Missouri, that entomologists should

apply him with cocoons of the parasite Mtcrogaster glomerulus,

which were much wanted in America to destroy the numerous
broods of Furls rapa which had been imported into that country.

Mr. M'Lachlan had at a subsequent meeting stated that M. glome-

rulus was parasitic on J\ brussica, but doubted whether it ever

attacked P. rupw ; and Mr. Meldola now exhibited the insects

he had found parasitic on these two species, that on P. rupee

being Pleromuhis imbulus (one of the Chulcididie), while on P.

brussicic he had observed Microgaster glomerutus and a dipterous

species Tachinu uugustu. Specimens of all of these were exhi-

bited.—Mr. Smith remarked that he had received a nest of

Osmia niururiu, sent to him from Switzerland, in which he had
found in one of the cells a yellow larva, which ultimately proved
to be that of a beetle belonging to the Cl-ridec {Trichodes ulve-

urius).—Sir Sidney Saunders exhibited a large box of insects of

all orders, which had been collected in Corfu by Mr. Whitfield.

—Mr. C. O. Waterhouse remarked on the " Catalogus Coleop-
terorum " of Gemminger and v. fiarold, the concluding portion

of V* hich was now published. The total number of generic names
given is 1 1,6x8, of which 7,364 are adopted genera, and 4,254
apjicar as synonyms. The total number of species recorded is

77,ooS. Dejean's first Catalogue, published in 1821, gave

6,692 specie.-, while that of 1837 (the 3rd edition) gave 22,399
species, of which, however, only a portion were tlien described.

Taking into consir'era ion the number of species described during

the publication cf die Munich Caia'ogue, the number of described

species at the present date could not bi; less than 80,000. Thus,
since 1821, the known species of Coleoptera had increased

iwelvefuld.—Sir Sidney Saunders exhibited several larva: of

Melol'lic in their first stage, received froiii M. Jules Lichtensteiii,

of Montpellier, including (i) the primary larval form of Situris

colleles found oa Colletes suceincla, Iteding on ivy blossoms ; (2)

the same larval stage of Alylubris melunuru obtained from the

tgg, and furnished with triple tarsal appendages like other larvae

ot MtloidiC in their primary form
; (3) the exuviae of the primary

form of Aleloi' cicutncosus (ho\n the egg), and also the second
stage of the same larva, stdl bearing legs

; (4) the primary larva

ot Meloe proscarnbcriis (?) differing from the foregoing in the struc-

ture of the anteiinte, taken on an Andrena ; (5) the corresponding
larval stage of Meloe uulumnalis (?), also differing as aforesaid,

taken on Seollu kirUi.—Mr. C. O. Waterhouse read descriptions

of twenty new species of Coleoptera from various localities.

Geologists' Association, December i.—Mr. William Car-
ruthers, 1' .R.S., president, in the chair.—On the comparative
ages ot the English and Scottish coal-fields, illustrated by the
geology of the Lothians and Fifeshire, and the structure and age
of Arthur's Seat, Andrew Taylor, F.C.S. The author, after

alluding to the early interest evoked by the geological problems
which a study of Arthur's Seat suggests, proposed to bring for-

ward some loci sections bearing on the question of its age. A
section, beginning with the Burdiehouse limestone quarries at
East Calder, deals with upwards of 1,700 feet of strata. This
area had undergone much disturbance ; the trap-sheets were
shown to fill the crevices, consequent on the subsidence, both in
the main lines of shrinkage and in the parallel ones ; nor does
this shrinkage and contemporaneous emission of volcanic matter
terminate in the lower strata. The structure of the Torbane
hdl mineral basin proves this. Another section was described
at North Qutensferry, through what was originally supposed
to have been a compact mass of intrusive dolerile. During
the earlier operations no igneous rock was touched ; it was
only towards the close of the work that the narrow plug
became visible. The superposition of the beds cut through is

—3. Sandstone, 2. Shale, l. Freshwater (Burdiehouse) lime-

stone. The freshwater limestone was found only in the plug of

the tunnel, standing almost vertically, and having a white

crystalline character. Below it occurred a bed of ozokerite,

three inches thick. The shale near the plug lost its fissile lami-

nated character, assuming a somewhat columnar form. Whilst
the dolerite on the hill is visibly crystalline, at the plug it pre-

sents a compact aphanitic mass. We have here, as elsewhere,

the association of ozokerite and bitumen with limestone.

Paris

Academy of Sciences, December 18, 1876. —Vice-Admiral
Paris in the chair. The following papers were read :—Note on
the integration of total differential equations, by M. Bertrand.—

-

Theorems concerning couples of segments taken the one on one
tangent of a curve, and the other on an oblique of another curve,
and making together a constant length, the curves being of any
order and class, by M. Chasles.—On the secular displacements
of the plane of the orbit of the eighth satellite of Saturn (Japhet),
by M. Tisserand. If we consider on the sphere great circles

representing the orbit o Saturn and his ring, and draw through
their intersection two great circles suitably chosen, the orbit of

the satellite will form with these two latter circles a triangle or

constant surface.—Microscopic study of the volcanic rocks of
Nossi-Be, by M. Velain.—Method of methodic compression and
immobilisation, by M. Chassagny. A solid inextensible enve-
lope with a caoutchouc bag under it incloses the region to be
compressed {e.g. a limb), and the bag is injected with air

or water.—On a particular class of left unicursal curves
of the fourth order, by M. Appel.— Manometer for mea-
suring high pressures, by M. Cailletet (already noticed in

connection with the Journal de Physujue).—Researches on
mannite with regard to its optical properties, by MM. Miintz
and Aubin. Mannite, of whatever origin, presents the same
optical properties.—On the keel of least resistance, by M.
Beleguic.—Various notes on Phylloxera.—Calculation of three
observations of the new star of Cygnus, by M. Schmidt.
—Preliminary note on photographs of stellar spectra, by Dr.
Huggins. He submitted a copy of the photographed spectrum
of Vega (o Lyrse), in which are seven broad lines, two of
them coinciding with the two lines of hydrogen in the solar

spectrum.—Observations on the explanation of the pheno-
menon of the black drop at the moment of exterior contact
oJ Venus and the sun, by M. van de Sande Backhuyzen.
—Second note on the theory of the radiometer, by Mr.
Ciookes.—On an arrangement for reproducing Foucault's ex-
periment (stoppage of a turning disc under the action of an
electro-magnet), with the aid of the syren, by M. Bourbouze.
The copper disc is fixed on the axis of the syren, and when the
magnet is made the sound sud .ealy stops.—Practical method of
testing an element of a battery, by M. Leclanche. He states

some interesting effects of varia.ion of temperature on a Daniel!
•element.—Note on the presence of sugar in the leaves of beets,

by M. Corenwinder.—Note on a rapid means of determination
of lime in presence of magnesia, and on the application of mag-
nesia to the defecation of saccharine juices, by MM. Bernard
and Ehrmann.—On the fall of coldjair which produced the
disastrous frost in the middle of April, 1876, by M. Barral. This
he considers strongly in favour of M. Faye's theory.— Absorp-
tion, by a meadow, of the fertilising principles contained in a
liquid charged with manure and employed in watering, by M.
Leplay.—On the quantity of rain that fell and was collected

during the heaviest showers, from i860 to 1876, by M. Berigny.

The average of water which fell in ten to forty-five minutes, in

the heaviest showers, was 0'5i mm. per minute, which would
give I '53 cc. for thirty minutes (an exceptional case occurred on
August 2, 1866, when a shower furnished, in ten minutes,

1162 mm. of water, equivalent to I"i6mm. per minute).—Re-
lations between the optical elements of Arthropoda and ihose of

certain worms, by M. Chatin.—On the beds of fossil bones of
Pargny Filain and of Dezanne.—M. Decharme described an ex-

periment with coloured rings. Directing a current of vapour of
bromine, iodine, or sulphydrate of ammonia against a metallic

plate, he obtains, by chemical process, coloured rings similar to

the thermal rings he got with a jet of flame.

Berlin
German Chemical Society, November 13, 1876.—A, W.

Hofmann, president, in the chair.—O. Pettersson has determined
the atomic volumes of isomorphous mixtures of selenates and sul-

phates, notably ofthealumns, containing both acids.—A. Horst-
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mann published researches on the tension of dissociation, proving

that the presence of one of the constituents of a substance liable

to dissociation diminishes this tension.—V. Meyer described a

simple apparatus to show the increase in weight by the combus-
tion of a candle.—Friedrich Miiller described simple apparatus

for the lecture-room to determine the density of gases and the

quantity of water formed by the combustion of hydrogen. The
same chemist has determined the temperatures to which solutions

of different salts are raised by a current of steam. —C. Hensgen
has treated the sulphates of potassium, sodium, and lithium with
hydrochloric acid gas at high temperatures, transforming them
into chlorides. Sulphate of copper absorbs under similar circum-

stances 2HCI ; heated in a current of air, this (molecular?) com-
pound yields chlorine and water, and reproduces sulphate of

copper. These experiments are interesting with regard to

Deacon's piocess.—H. lobst has found in coto-bark a new base,

called by him para-cotoin.—C. Bottinger has treated racemic
acid, C3H4O3 with hydrocyanic and hydrochloric acids, trans-

forming it into lactic acid as well as into a new acid of the

formula Q,^W^^O,j, or CyHgO^.—C. Vogel showed absorption-

bands produced by magnesia and alumina in solutions of pur-

purine ; by their means traces of these substances can be
recognised in the presence of large quantities of organic sub-

stances, as in milk, urine, tartaric acid, &c.—C. A, Martius

reported on the Chemical Exhibition at Philadelphia.

November 27, 1876.—A. W. Hofmann, president, in the

chair.— E. Baumann described phenylsulphate of potassium,

obtained by the reaction

CelljOK + K2S2O7 = CrHsSOJC + K2SO4,
Potassic Potassic Potassic Potassic

phenate. pyrosulphate. phenylsulphate. sulphate.

a well-defined crystalline salt easily decomposed into phenol and
sulphuric acid. Conjointly with E. Herter Mr. Baumann proved

the transformation of phenoles into phenolsulphates by the diges-

tion in warm-blooded animals.—A. Atterburg described chlorides

obtained from o. and j9 dinitronaphthalenes, and expounded the

probable reasons of their isomerism.—W. Thorner reported

on some derivatives of phenyl-toluyl-ketone.—T. Ilunats de-

scribed citrate of methyl C3H4(OH)(C02CH3)3, acetyl- citrate

of methyl C3H4(OC2H30)(C02CH3)3, the product of the

action of PCI5 on the former, viz., C3H4C1(C02CH3)3, mono-
chloro-tricarballylate of methyl ; and experiments trying in vain

to produce ethyl-citrate of ethyl.— H.Willgerodt stated that o —
dinitrochlorobenzol yields with acetamide (and alcohol) ortho-

para-nitraniline (and acetic ether). With urea it yields another

dinitraniline.—L. F. Nilson described double nitrites of plati-

num with K, Na, Li, Rb, Ag, Ca, Sr, Ba, Pb, Mg, Mn, Co, Ni,

Fe, Zn, Hg, Be, Al, Cr, In, Y, Er, Ce, La, and Di.—C. Lieber-

mann proved frangulic acid to be identical with emodine

Ci4H'804 -}- l^HgO. The same chemist showed glass tubes

profoundly attacked and rendered non-transparent by water at

200°.—A. Michael and Th. Norton, by treating resorcine vyith

terchloride of iodine, have obtained teriodo-resorcine.

December 11, 1876.—A. W. Hofmann, president, in the

chair.—E. Berglund, who obtained imido-sulphonate of am-
monium, NH.(S0.2.0NH4)2, by treating chlorosulphuric acid,

ClSOg.OH, with ammonia, has found that by boiling the

same with baryta, it yields the barium salt of amido-

sulphonic acid, NH2.SO2OH.—S. Stein described [levers,

thermometers, and circular measures of rock crystal.—W.
Thorner described an apparatus for distilling in vacuo, permitting

the change of the receiver without taking the apparatus to

pieces.—H. Landolt published interesting details of a projecting

apparatus used by him for lecture-purposes.—F. v. Lepcl com-
municated his observations on spectroscopic reactions of mag-
nesium salts.—E. Glatzel described titanic sulphates derived from

TiOj and Ti203.—E. Erlenmeyer has observed that an acid

phosphate of"" lime, CaH4(P04).2H20, when treated with less

water than is necessary for its solution, is decomposed into in-

soluble dicalcium phosphate, CaHPO^ + (PlaO)^, and free phos-

phoric acid. The same chemist recommends the following easy

method for preparing cyanides, viz., to fuse ferrocyanide of potas-

sium with sodium

—

CiaNiaFe^Kg -h Na^ = (CyK), + (CyNa)4 + Fcj.

The same chemist, by oxidising normal oxycapronic acid,

CgH^jO^, obtained normal valerianic acid.-*-E. Fischer has

transformed diphenylamine into diphenyl-nitrosamine, and the

latter into (C8H5)jN— NH2, diphenyl-hydrazine, isomeiic with
hydrazobenzol, but not transformable into benzidine.—C. Bot-
tinger confirmed former observations that citraconic acid and its

isomers treated with nascent hydrogen yield the same pyruvic
acid.—A. Laubenheimer reported on orthodinitrochlorobenzol

;

one of theNOj groups having been replaced by NHj, it yielded,

by treatment with nitrite of ethyl, paranitrochlorobenzol.—H. Lim-
prlcht published detailed researches on various bromobenzolsul-
phonic acids.—G. Kramer to purify methylic alcohol transforms
it into formiate. The impurity found in the pure alcohol of
commerce is dimethyl-acetal. Conjointly with Grotzky he has
found in impure methylic alcohol : aceton, dimethyl acetal,

allylic alcohol, methyl-ethyl-ketone, higher ketones and oils

which with chloride of zinc yielded cymol and xylol.

—

H. Bulk published simple contrivances to replace the ordinary

suction-pump and separating funnel.—C. Liebermann and O,
Burg have made researches on braziline, to which they give the

formula Cic,Hj405-f-H20 ; the formula of haematoxyline being
C^gIIj40Q. Brasiline, when oxidised, yields the colouring matter
brasileine, CjgHjoOj.—A. Frank gave a warning against the use

of glass for sealed tubes, that yield more than i per cent, of

soluble matter to water. He also mentioned that wine bottles

are now in use that yield alkali to the wine, thereby spoiling

their taste.

Vienna

L R. Geological Institution, November 26, 1876.—The
Director, M. F. v. Hauer, referred briefly to M. F. Fotterle,

vice-director of the institution, who died last summer ; he then

welcomed M. R. Drasche, who has recently returned from his

travels in the Philippine Islands, Japan, and North America.
The following papers were read :—Dr. Stache on ' the old erup-

tive rocks from the region of the Ortler Mountains ; these bear a
strong resemblance to modern andesites, and he showed their dis-

tribution on a large-scale map. The name of Ortlerite was proposed
for one sort of these rocks, with a dioritic dark- coloured cement, a

more basic nature, and of an older geological period ; for the newer
one, with a light-coloured trachytic and more acidic cement, the

name of Guldenite was adopted. Many specimens which he pre-

sented contain various enclosures of other crystalline rocks.—Dr.
E. Majsisovics presented the detailed geological map of South-
Eastern Tyrol and the province of Belluno. The mappiiig was
performed in the years 1 874- 1876, under the direction of the re-

porter, assisted by Dr. Homes and Dr. Dolter, since appointed
professors at the University of Graz.— Dr. Tieze, on the country

of Krasnowodsk, on the eastern coast of the Caspian Sea, which
he had visited on his return from Persia. He stated that the

supposition of a reappearance of the Persian-Armenic salt-beds

in these parts, was erroneous. The large gypsum beds in Kuba-
dagh belong to the mesozoic formations, and might l^e contem-
poraneous with the Jurassic gypsum-beds of Daghestan. The
hills of Krasnowodsk may be regarded as a continuation of the

Caucasian Mountains, and form the northern part of an anti-

clinal, whose southern part is partly formed by the Turcomanic
Balkan. —Dr. Koch, on the occurrence of ice-crystals in loose

gravel which he had observed at the Arlberg.—Dr. Drasche
mentioned a similar occurrence that he had noticed during his

travels in high mountainous regions of the tropical zone.
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FERMENTATION
EtJides sur la Bilre. Par M. L. Pasteur. (Paris :

Gauthier-Villars).

I.

IN a recent notice of an article on Brewing contributed

by Mr. Pooley to Stanford's "British Manufacturing In-

dustries," some statistics were quoted showing the gigantic

development which the production of beer has acquired in

the United Kingdom. The amount of beermanufactured in

the British Islands, vast though it be, forms yet but a small

portion of that made throughout the world. Probably no
industry—saving agriculture—employs sd large an amount
of capital as that of brewing and the various industries

supported by it. Important though this old and at pre-

sent vastly extended industry be, it is yet one which, until

ve recently, scientific methods of investigation had done

but little to add to ourknowledge of the complex phenomena
underlying the apparently simple art, and therefore even

less in preventing the serious losses constantly occurring

even with the most careful manufacturer.

The valuable contribution to our knowledge of the

biological aspect of fermentation, which M. Pasteur has

just given to the world, is a worthy sequel to the classical

researches described by the illustrious chemist in the

papers read before the French Academy during the last

fifteen years, and summarised by him in a popular form

in his " ifetudes sur le Vin," and " Etudes sur le Vinaigre."

TheseT important works, containing the results of long

years of laborious and brilliant research, have done much
to remove the charge brought against science, and have
indeed become to the brewer and wine-grower as the

brightening sky to the mariner groping his way in fog

and uncertainty to his haven. The grateful recognition

of twenty years fruitful labour is due alike from practical

and scientific men to the illustrious investigator of the

Biology of Fermentation, and he certainly will not deem
it the less hearty and sincere if occasional exception here

or elsewhere be taken to some of his propositions.

Before considering Fermentation and the recent views

promulgated by Pasteur and others regarding the inter-

esting and complex phenomena grouped under this term,

it will be useful to discuss the changes produced in the

malting and mashing processes of the brewer as neces-

sary precursors to the greater change produced in Fer-

mentation properly so-called. Let us, then, examine the

change brought about by the action of water arid heat on
the grain of any of our common cereals—barley, for

example ; if this be ground and digested for a few hours
at a temperature of 60° C. with five or six times its weight of

water, it will be found that the whole, or nearly the whole
—this depending upon the comparative activity of the

albuminous matters present—of the insoluble starch will

be changed into products soluble in water. By the agency
of the albuminous ferments or alterative agents water will

be assimilated and dextrine and Glucose and products of

transformation intermediate between these will be ob-
tained.

This reaction is general, and applies not only to the

grain of our common cereals, but also to other stored-up
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amylaceous vegetable products. While, however, the

agency of heat and moisture suffice to bring about this

remarkable change, it yet requires too much time, and the

products formed are not well adapted to the brewer's

wants. Various albumenoid bodies, such as the ptyalin

in the saliva, and those in the secretions from the pan-

creas and intestinal canal in the animal economy in-

tensify the action of the soluble albumenoids in ordinary

bread-stuffs, and hence produce a greater hydration, and
therefore solution, in a given time. Now the object of

malting is to convert some of the inert albumenoids into

these more active agents of change, and thus the maltster

avails himself of a property existing throughout all vege-

table tissues, whereby previously stored-up insoluble

amylaceous matter is converted, through the joint agency
of moisture, heat, and albumenoid ferments, into soluble

sugars, and used along with soluble albumenoid matters

for the production of new tissues.

To produce an increase in the albumenoid ferments in

barley—the grain chiefly employed in England— the

maltster first steeps the grain in water for a period varying

from fifty to seventy hours according as the skin is thin

or thick, that is, more or less pervious to water. So soon

as the desired amount of water has been absorbed, it is

removed from the cistern and spread out on the floor of

the malt-house, the temperature best suited for the pro-

duction of sound malt being about 15° C. The germina-

tion of the grain commences and is allowed to proceed,

with occasional turnings, until the plumule of the young
growing plant has advanced far enough up the back of

the grain to satisfy the objects which the brewer may
have in view. Thus, if a full and somewhat dextrinous

ale be required, the plumule is barely allowed to grow to

the bend, or bridge, of the grain, whereas, ifa dry alcoholic

ale be required, the growth is allowed to proceed further.

According to the growth of the plumule, so does the pro-

duction of active ferment vary. This point being obtained,

the malt is placed on the floor of a kiln, whereby further

growth is stopped. Without dwelling with too much de-

tail on this malting, or germinating, process, it will be

useful to consider here some of the changes produced. In

the first place, by the absorption of water the grain swells

and the albumenoid ferments previously existing in the

grain are made soluble, and these, by the aid of moisture

and heat, begin to act on the starch. Meanwhile, a por-

tion of the insoluble albuminous bodies are rendered

soluble, and aid in this conversion of starch, and at the

same time, in conjunction with the transformation pro-

ducts of starch, serve to build up the cell structures of the

growing plumule and rootlets. Throughout the germinat-

ing process carbonic acid and heat are evolved precisely as

in the subsequent process of the conversion of sugar into

alcohol. The analogy does not, however, rest here,

because alcohol is also produced in small quantities. If

the growing grain be shut in an air-tight vessel, it will be

found that as the growth of the young plant is stopped,

the amount of alcohol becomes largely increased, attended

at the same time by the production of a large quantity of

gas, the chief constituent being carbonic acid. This pro-

duction of alcohol by vegetable cells has already been
noticed in the case of fruits by Lechartier and also by
Pasteur. The enormous volume of carbonic acid gas
produced without the intervention oifree oxygen is a fact

M
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of great interest to which we must again refer when con-

sidering the action of yeast upon sugar.

In this germinating process we have an example of the

way in which insoluble matter stored up, whether in the

seed or in the tissues of a plant, becomes digested and

used for the production of fresh tissues. Th:s property

is not limited to vegetable organisms ; in animals, also, we
find stored-up matter, fatty or amylaceous, acted upon by

albumenoid ferments, and being thus rendered soluble,

become available for the building up of fresh structures,

or for the production of heat by their oxidation in the

system. It would lead us too far to discuss here the

manner and the agents by which albuminous food, such

as llesh meat, cheese, &c., are made soluble in the human
economy. Suffice it here to state that the means by which

nature produces the desired end of solution in animal and

vegetable alike, are moisture, heat, and albumenoid fer-

ments.

The following analyses by Oudemans show the changes

produced in the malting process and in the subsequent

drying on the kiln :•

—
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action. If this be a correct expression it follows that

there are two other possible cases where one and three

molecules of water are assimilated. Cane-sugar and
lactose are isomeric with O'Sullivan's maltose, and are

all dextro-rotatory. These three sugars of the formula

CjoH^oOii are all fiirther hydrated by the action of

diastase, yeast water, and dilute acids.

Though ignorant of the molecular weights of starch we
may yet safely assume in the expression (QHioOs)^ that

the value of n must be large, and that a molecule of such

complexity will yield in addition to dextrine several

sugars isomeric with sucrose and with dextrose, and it

may be others of greater hydration. In the brewer's

mash tun the hydration products vary according to the

malt employed and the extent to which the malting pro-

cess is pushed before the kiln drying action, the more of

the active ferment formed the greater the hydration in a

given time. The amount of water is an important factor

in the hydration process ; the greater this is within certain

limits the greater the hydration ; and lastly, the products

vary with the amount of time given to the mashing or

hydration fermentation.

Thus we may briefly sum up the changes produced by
the statement that the infusion products of starch will be

more dextrinous, i.e., least altered according as we lessen

the time, the amount of water, and the growth of the

plumules in the malting process ; and on the other hand
'i infusion products will be richer in Glucose (dextrose),

1 therefore attenuate lower in the subsequent fermenta-

tion process, according as we increase the amount of

water, the time of infusion, and the growth of the plumule.

The variations in these directions introduced in the

mashing process in English breweries are within a narrow

range, and the products formed have a reducing action on

Fehling's liquid, varying from 50 per cent, to 55 per cent.

j

of the total hydration possible by the aid of mineral

acids.

The use of unmalted grain is prohibited in England,

I

whereas cane-sugar and Glucose (made by the action of

dilute acid on grain) are allowed. The variations in the

direction of dextrine-increase were until recently very

1 limited, but on the other hand those in the direction of

alcohol-yielding sugars are without limit.gMessrs. O'Sullivan and Valentin, in a communication

the Society of Arts (March 17, 1876), have recently

jwn how the action of dilute sulphuric acid may be so

julated as to obtain O'Sullivan's dextrine-maltose reac-

tion already described.

The hydration by the agency of very dilute sulphuric

id is carried on until the liquid has a rotatory power of

171°, indicating two parts of maltose (rotatory power

1
50"^) and one part of dextrine (rotatory power accord-

iug to O'SulUvan -f 213°), i.e.,P 2 X 150
J- 213 ^ + i-io

3

'I soon as the polariscope indicates O'Sullivan's reaction

be complete, the further hydration is stopped by the

idilion of chalk. Should the mixture of dextrine and

iltose thus made prove to yield a stable and good-

jeping beer, they will have contributed greatly to coun-

ract the evil tendency of recent legislation by which

jL-er more and more alcoholic has been manufactured.

Having briefly examined the hydration of starch by

albumenoid alterative ferments in the brewer's mash-tun,

we have now to consider the breaking up of the still

complex saccharine products of the reaction into bodies

of simpler structure, such as alcohol and carbonic acid,

which result from the fermentation process properly so

called. Though it is with alcoholic fermentation, with its

characteristic boiling or disengagement of carbonic acid

gas, that we have chiefly to do, at the same time other

products of the decomposition of saccharine bodies, such

as acetic, lactic, and butyric acids, must necessarily be
considered before v" can obtain a correct insight into the

phenomena which present themselves in the manufacture

of beer.

Let us then follow the products formed by the hydra-

tion of starch already studied.

The wort, as the brewer terms the liquid containing

the infusion products of the mash tun, is drawn off from

the insoluble matters of the malt, and is then boiled in

another vessel along with hops ; the amount of this valu-

able agent of preservation employed depending upon the

strength of the wort, the nature of the product desired,

and the length of time it has to be kept before being

consumed.

By mere boiling, some of the albuminous bodies are

rendered insoluble, a further portion is precipitated by
the tannin of the hops, and the resulting liquid, being

thus deprived of some of the albuminous food materials,

is found to be less liable to subsequent destructive

changes. The hops at the same time yield a pleasant

bitter principle, and essential oils which play no slight

part in the preservation of the manufactured beer. Now,
unlike the juice of the grape, the infusion of malt is so

rich in albuminous matters, that every expedient is

adopted to diminish these aids to destruction ; hence the

process of boiling, the use of tannin, and the employment

in the infusion process of hard water containing salts of

lime. To its water Burton chiefly owes its reputation for

good ale. The boiled wort, when cooled, is placed in

fermenting vessels, and yeast is added. This addition of

yeast is almost universal ; at the same time it must be

noted that in the production of Faro and Lambick the

Belgian brewer adds no ferment ; a similar practice was

at one time rather common in England, and is even now
occasionally to be found in Wiltshire. In thus adding no

ferment, the brewer follows the invariable practice of the

wine-maker, who leaves the must or pressed juice to

spontaneous fermentation ; the wine-grower may reason-

ably reckon upon a definite decomposition of his must,

but the brewer who follows this method can foretell but

little of the result. We shall presently see why the wine-

grower's must and the brewer's wort comport themselves

so differently under apparently the same conditions. The

spontaneous fermentation of malt wort, even now so little

practised, is doomed to be altogether discontinued within

but a few years.

The English brewer, having cooled his wort to a tem-

perature varying from 14° C. to 18° C, and having added

yeast, the fermentation commences, the heat, unless

checked, rapidly rises, and the yeast greatly increases in

quantity, the larger portion of which rises to the surface

of the liquid. Hence this is termed top or surface fer-

mentation, in order to distinguish it from the Bavarian

process, in which the yeast sinks to the bottom of the
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liquid. The temperature of the German bottom fermenta-

tion varies from ^"'^ C. to 7° C, a temperature that can

only be maintained by the employment of large quantities

of ice.

The bottom and top yeasts are probably distinct species.

M. Pasteur, however, seems to be in error in stating

(p. 190) that the bottom yeast may be distinguished by
being less spherical than top yeast. It is true that in

London and Edinburgh yeast the cells will be found

usually round ; hard water, however, such as that at

Burton, or artificially made so, yields yeast in which the

cells are distinctly ovoid in appearance, resembling very

closely Bavarian bottom yeast. M. Pasteur further states

(pp. 188 and 192) that the bottom yeast yields a beer of

finer flavour, and hence argues the replacement of ales

produced by top fermentation by those made on the

Bavarian system. Here surely he must be thinking

rather of the inferior products of the surface fermentation

in France and Germany than of those of England and
Scotland. His assertions (pp. 12-17) that by bottom fer-

mentation store beers can be produced, whereas those

produced by top fermentation must be consumed at once
and cannot be transported are certainly strange to an
Englishman.

So far from these unfavourable comparisons being true

in all cases, the exact opposite is generally the case.

Bavarian and other bottom fermentation beers are in fact

those which can neither be preserved nor transported

without the liberal employment of ice ; even that sent

from Vienna to London must be kept cold artificially

in order to avoid rapid destruction. As regards flavour,

there are many who think a glass of Burton pale ale or of

good old college rent ale to be superior to any Bavarian

beer. The chief cause of the decline in the production

of top fermentation beers on the Continent has been the

want of attention in the fermentation process, whereas

the English brewer, especially the brewer of high-class

ales, has been unremitting in his attention to the tempe.

rature in fermentation and to the perfect cleansing of the

ale. Now where such attention is given it is not difficult

to obtain ales which will keep a few years. While object-

ing to our English produce being so hastily depreciated

by M. Pasteur, our brewers will be the first to avail them-

selves of his biological researches in order to render their

produce more stable and better flavoured, without having

recourse to the general adoption of the vastly more costly

system of bottom fermentation.

Let us now leave this question of the respective value

and future development of the two systems of fermenta-

tion, and assume that by either the one process or the

other we have obtained our glass of beer. The question

now naturally presents itself to us, as to others before us,

to what is fermentation due ? Pasteur's answer to this I

propose to discuss next week.
Charlks Graham

OUR BOOK SHELF
Manual of the Vertebrates of the Northern United States.

By David S. Jordan, M.D. (Chicago : Jansen, McClurg,
and Co., 1876.)

This useful work contains a short diagnostic account of
the whole of the vertebrated animals of the Northern
United States, and has been written, as the author tells

us, to give collectors and students who are not specialist

a ready means of identifying the families, genera, an
species described. The mammals as well as the birds (

North America have been so ably and elaborately treate

of by Prof. Baird, Dr. Coues, and others, (hat those wh
are studying these branches of zoology will not find th

smaller volume of special service, nevertheless we are n(

acquainted with any work having a range of treatmer

which includes the reptilia, amphibia, and fishes with th

two other classes. The sub-kingdom, as well as eac

class and order, are concisely defined, and the mo!
modern arrangement is adopted, based upon the be;

authorities, the relative importance of the characterisin

features being clearly brought forward. The system (

employing artificial keys so useful in botanical determine

tions, and so successfully employed by Dr. Coues in orn

thology, is employed throughout the book, and will, n

doubt, be found to work well. A glossary of the princip;

technical terms used in the body of the book is als

appended. As an example of the manner in which th

different species are described, we will take that of one c

the species of Fly-catchers :
" Empidonax acadicus (Gm.

Baird. Small Green-crested Fly-catcher.—Clez

olive-green ; wing bands buffy ; whitish becoming ye
lowish below

;
yellowish ring about eyes ; bill pale below

primaries nearly an inch longer than secondaries ; secont

third, and fourth primaries nearly equal, and much longt

than first and fifth ; first much longer than sixth ; L. 6

W. 3 ; T. 2|;Ts. f; Tel. ^ ; E.U.S. frequent." T
naturalists on this side the Atlantic the work will b

found a valuable one of reference on account of its inch

siveness, and a glance through it makes us feel how usefi

a similar one on the British vertebrate fauna would prov

to students and collectors.

The Emigrant and Sportsman in Canada. By John
^

Rowan. (London : Stanford, 1876.)

This is a capital book in many respects. Mr. Rov/a
is himself an old Canadian settler and knows th

country well in various aspects. He tells the plai

truth as to the suitability of Canada as a field fc

emigration, and the intending emigrant could not get

better guide as to the resources of the country, and th

kind of settlers for which it is adapted. Mr. Rowan is

keen sportsman and has a fair knowledge of zoology

His descriptions of hunting life in Canada are thoroughl;

interesting and abound with fresh information on th

many animals which are still to be found there. Mi
Rowan is a good observer, and some of the informatio:

which he gives regarding the animals with whose habit:

he is familiar may be new even to naturalists. Hi

describes, at considerable length, especially, the habits

the beaver as observed by himself, and adduces som
facts to show that previous popular statements witl

regard to this animal must be to some extent modified

The volume will be found of interest not only to th

emigrant, the sportsman, and the naturalist, but to a)

who love good hunting and trapping stories well told. It

principal defect is the want of an index.

LETTERS TO THE EDITOR
\The Editor does not hold himselfresponsible for opinions exprei^

by his correspondents. Neither can he tendertake to rett^

or to correspond with the writers of, rejected manuscr
No notice is taken of anonymous communications.']

On a Mode of Investigating Storms and Cycloned

I SCARCELY know anything more interesting in connectio

with the investigation of cyclones and of our storms than th
|

theoretical investigations of Reye, Mohn and Guldberg, and th

,

practical ones of Mr. Clement Ley. Mr. Ley's papers in thi

fournal oi the Scottish Meteorological Society, iv. 66, 149, 33(j

have especially attracted my attention. We have to study th!
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form of the craltis, as I might caU Uicm, (.f the barometric
depressions, and their steepness in ditTerent directions.

The foilowint; note has some connection wiiii this inquiry, and
I beg you, if you think it suitable, to give it a place in your
esteemed journal :

—

In 1874 1 proposed to lay, as well as it can be done, a plane

or planes, having t-uch a slope as would repiesent the barometric
height at some two distant places, and to indicat-; (in geodetic

terms) the fall and strike, or the inclination on the horizon and the

azimuih of the projection of the perpendicular on such a plane,

and I btill recommend it. In the Netherlands, where my area is

small (see Jour. Scot. Met. Soc, iv. 25) it is always easy to find

such a plane, and of course its perpendicular. Now I have in-

quired whether the projection of that perpendicular moved round
the horizon generally in a direct way (with the sun) in the same
manner as M. Dove has found that the direction of the wind
tioes, and which I demonstrated in Pog^;. Ann., Ixviii. 417, 553,
to be the case thirteen times per annum in oar latitude.

On examination I find that in 1874 and 1875 tiie projection

has gone round the horizon in a direct way ten times more than

the opposite way ; further, .that it often goes back when the direc-

tion ol the projection lies to the south-east, but that when it has

veered to be to the northwest it veers forward surely and quickly

enough in a direct way to the east, which is in accordance with
the fact that when we have a depression over Ireland or Scot-

land it then moves in the direction of N orway and Finland. I

don't think it superfluous to call the attention of others to this

research, and I propose to calculate the results for other years

in this rehpect, which is easily « one by means of the Nether-
lands' Annmhes, and thus find thrice a day the direction atid

size of the steepest gradient.

Utrecht, December 23, 1876 Buys Ballot

Mind and Matter

The problem, " How consciousness stands related (o the
riiaterial organism," has b-en attempted to be solved l)y Mr.
'.uiicun, under the head of "Mind and Mater" (Nature,
.0!. XV., p. 78). Now that a more exact scientific examinati'jii

as reconciled so many differences on this question, a return to

I he old a priori method of mere logic is still perfectly legitimate,

])rovided ttie logic is sound.

Admitting that consciousness is related to matter, and without
'"on* ending, for the present, that it may not be a state of matter
under certain restrictions o the term), I will content myself with
dinting out what seem to be fallacies in this " solution." " It is

-s easy, " says Mr. Duncan, "to predicate subjectivity (suscep-

;ibility to consciousnes.-) of one entity called matter as of an-
other entity called soul or spirit. It is no more difficult to con-
ceive of matter being subjective than of spiiit being subjective."

j.et us see if this is or is not petiiio principii. It was the
ifhculty, real or apparent, of ascribing certain attributes (men-

Mi) to matter, that demanded the supposition of some supjjoit
' iher than material. So that when we say that spitit is alone
usceptible to consciousness, we merely express that matter is

lot thus susceptible. Therefore, to affirm that the one may be
as susceptible to consciousness as the other is to assume, in

'mine, that matter may be susceptible to consciousness, the
ly probability which has to be established.

Mr. Duncan next asserts that " How energy is related to mat-
er in ail its form.--, is no less mysterious than how subjectivity
nay be a property of matter." Now every opponent ot matc-
lalism admits that how energy is related to matter is a mystery,
and avows that he cannot conceive of consciousness as di property
^matter; but the difficulty of understanding the /w-c, even if

_ grant it equal in both cases, cannot establish any parity of
probability as to the facts ; for while we know as a lact that

i ergy is iclatd to matter, we do not know as a fact that sub-
ctivity (susceptibility to consciousness) is z. property of matter.

And even if we put the arj^ument more exactly, and affirm that
^ e know that subjectivity, like energy, is related to matter, still

loihing in point is gained, seeing that while we know all matter
II relation to energy, it is only a ceitain furm of matter (the

.11) which vickiioiu to be related to subjectivity ; for if we
'_ this of a dog, we cannot know it till he tell us.

. 1,0 next position, " Energy may be divided. Why not sub-
ieciivity?" would seem to demand nothing less than absolute
>roof, since subjectivity, or the state of the Ego, appears indivi-

ble in virtue of its essential unity. Yet no support is advanced
xcept the foregoing assertion, which we have seen is a mere
lumption on the side of materialism, and which we shall next

r

fee coiitd.is an admission all but f^ial to ihc ca ue it advocates.

When Mr. Duncan says, " How energy is related to matter is

no less mysterious than how subjectivity may be a property of

matter," he admits that we cannot understand either, while he
believes the first because it is a fact. But why should we believe

the last? Because we cannot understand it, and becau.se it is

not a fact ? Will he admit that we have advanced any proof of
an oyster being an astronomer, when we have affirmed that this

would be no more mysterious than the relation of energy to

m itter? Yet his three remaining arguments go on this ground :

they assume that tlie probability of subjectivity being a property
of matter equals the fact of energy being related to matter.

Rugby J. L. Tui'PEP

Solar Physics at the Present Time
At the conclusion of his letter of the 1st inst. (Nature, vol.

XV. p. 196), Sir G. B. Airy alludes to a paper of mine as being
cited by me (in my last letter to Nature) as being "in the
' Philosophical Transactions.'

"

The paper referred to ought, with little doubt, to have ap-
peared there, but it did nor, and I was most careful to avoid
implying that it had ; my words being with regard to it (.see

your pages 157 and 158) :

—

1st, " which I had the honour of communicating to the Royal
Society of London six years ago ;

" and
2nd, "that paper of six years ago, and still in the hands of

the Royal Society ;"

nor is there any mention of the " Philosophical Transactions''
throughout. Piazzi Smyth,

Edinburgh, January 5 Astronomer Royal for Scotland

Towering of Birds

Snipe frequently tower—also pigeons. I saw a mallard that
flew nearly half a mile, towered, and, fell dead. Teal also
lower, but their towering is different to the ordinary, as they are
as often alive as dead when they fall. I have also remarked
this in widgeons, and once in a partiioge. In the latter case birds
fell right and lelt, the second a towerer. It was in heavy turnips
that had been planted when mangel had mis-ed. The towerer
fell on an isolated mangel ; when picked up, he was at lea t ten
yards from the mangel and still alive. Some years ago there
was a discussion on this subject in Land and IVater or the Field,

and I think it was shown it was due to pulmonary ha;morrhaye.
At least I was quite aware of the cause, and that head or spine
injuries had nothing to do with it.

Ovoca, Ireland G. H. KiNAHAN

Rooks Building at Christmas

On Christmas morning I saw a iew rooks engaged in building
in a clump of elms near my house. Four nests are now in pro-
gress, though the gale of December 30 made the rooks desist

from their work. During the ten years (about) that I have
watched their proceedings, I think I have never seen these birds
b,gin building till February.

I may add that our well-watered lands and woods are being
visited with wild duck, teal, peewus, and gulls in great
numbers. C. M. Ingleby

Valentines, Ilford, Essex

Are We Drying Up ?

The above qtieslion has been asked in the columns of Nature.
As a small contribution towards an answer, it may be stated that

at this place the two last years, 1875 ^""^ ^^7^y have been the
two wettest in a series of twenty-four years.

In 1S75, the rainfall was 44 '05 incheg.

In 1876 „ „ 42-42 „
The average of twenty-four years has been 33'II inches.

Clifton, January 7 GEORGE F. Burder

Radiant Points of Shooting Stars

In December, from observations of 163 shooting stars seen in

2cJ^ hours' watching, chiefly in the evenings, I amply confirmed
several of the positions ot radiant points as given in my note
(Nature, vol. xv., p. 158), and observed that several of the
showers there mentioned were actively continued. The centres,
as I gave them, of two of these reqtiire revision, as the addi-
tional meteois seen in December indicate the radiants with
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greater precision than the lem I had noted in November. The
new radiant in Sextans, I now deduce at R.A. 148°, Decl. 2° N.,

and that at t Leonis, as near Crater R.A. 165°, Decl. 6° S. The
meteors from these new showers are very rapid and white, usu-

ally leaving bright streaks for 2 or 3 sees, in their path.

Ashley Down, Bristol, January 2 W. F, Denning

ALEXANDER BAIN
T T is with much regret that we announce the death of
» Mr. Alexander Bain, which took place at Glasgow
on January 2. To many of our readers his name is per-

haps unknown, and yet the inventions of Mr. Bain, made
when telegraphy was in its infancy, were of the very
highest importance. They were perhaps made too soon.
Mr. Bain himself never reaped the benefit of them, and
would have died in great poverty had it not been for a
pension of 80/. a year obtained for him from Mr. Glad-
stone chiefly through the exertions of Mr. C. W. Siemens,
Sir William Thomson, and the Society of Telegraph
Engineers.
One of the most important services of Mr. Bain to

telegraphy was the reinvention of the method of making
use of " bodies of natural waters " " to complete the
electric circuit by laying a single insulated wire be-
tween the given stations, having at each end a metallic
brush immersed in the water." In 1838 Steinheil dis-

covered the use of the earth for completing a circuit

instead of a return wire, but does not appear to have
taken steps to bring his discovery into notice, or to re-

move the prejudices with which a discovery so startling

would naturally be met. Mr. Bain seems to have esta-

blished the principle for himself, and he published it

in a patent of 1841, by Wright and Bain, for "Improve-
ments in applying electricity to control railway engines
and carriages, to mark time, to give signals, and to print

intelligence] at dififerent places." It is impossible to say
how large a part of the completeness of our present tele-

graphic system, particularly of our submarine telegraphic
system, is due to this great discovery of Steinheil and
Bain.
An early invention by Mr. Bain, was that of the electro-

chemical telegraph. This was patented in 1846. Paper
chemically prepared is drawn under a metallic style which
rubs upon it. As long as there is no current passing in the
line the paper comes away from the style unmarked, but
each signal sent through the line passes by the style to
the prepared paper and leaves a mark. Combinations
of dots and dashes, as in the Morse system, formed Mr.
Bain's alphabet.

At first the signals were sent by hand by a simple con-
tact key, but Mr. Bain soon found his system capable of
receiving signals at far higher speed than that of the
fastest hand sending. He was thus led to the invention
of automatic methods of transmitting signals of which one
is the basis of the most important method at present in

use. A slip of paper is perforated with holes arranged in

groups, forming the letters required in accordance with
ihe code of signals. This slip is passed between a metallic
roller and a contact point. As long as the contact point is

separated from the roller by the paper slip, no current
passes in the line. But when one ot the perforated holes
comes under the contact point, the point falls in and
makes contact with the metallic roller. The circuit is

tlius closed, and a signal is sent.

This apparatus was tried before Committees of the In-
stitute and of the Legislative Assembly at Paris. Through
a line between Paris and Lilie, a message of 282 words
was sent. The time taken was fifty-two seconds ! The
fastest automatic receiving by mechanical instruments of
the most refined modern construction, such, for example,
as the instruments of Wheatstone, does not commonly
reach 100 words per manute. We hear from Sir WiUiam
Thomson, in his recent address to the British Associa-
tion, that he saw in America " Edison's Automatic Tele-

graph delivering 1,057 words in 57 seconds—this done by
the electro- chemical method of Bain." That Mr. Bain's

method was not received in England cannot but be re-

garded as a great misfortune.

These were, perhaps, Mr. Bain's principal inventions,

but there are others of such importance that they well

deserve notice. Several of his patents relate to the
keeping of time by clocks controlled or driven electrically

bv a standard clock. Jones' system, now so largely used in

England, is based upon the system of Bain. He invented the

earth battery in 1843, or rather reinvented it, as Gauss and
Steinheil had previously obtained a current, after the dis-

covery by Steinheil of using the earth for a return wire,

making one of the earth plates of zinc and the other of

copper. In 1844 he patented ingenious apparatus for

registering the progress of ships and for taking soundings.

Vanes caused to rotate by the motion of the "log" or
" sounding fly," through the water were employed, and an
electrical method of observing the result on board was
employed. The same patent describes apparatus for

giving warning when the temperature of the hold of a
ship rises above a certain point. An electric circuit was
employed, which was closed by the expansion by heat of

mercury contained in a tube. The current passing in the
circuit traversed coils which formed an electro-magnet.

A pointer or alarm connected with the magnet gave the

required warning. This method is now very commonly
employed for fire alarms ; and modifications of it have
been proposed for giving warning of over-heating in the

bearings of machinery.
He had also an electric method of playing a keyed

instrument at a distance on more than one organ
or piano at a time ; and he applied his perforated

paper to the automatic playing of a wmd instru-

ment, such as' an organ. For this purpose the paper,

properly punched, was drawn between the openings of

the wind chest and the openings of the notes to be played
upon. Whenever and as long as there was a punched
hole of the paper between the wind chest and the pipe

the note of the pipe sounded. When there was a blank
space between the wind chest and pipe the pipe was
silent.

In his later years Mr. Bain's inventions have been in-

considerable. Some years ago he was stricken down with

paralysis. He died at the age of sixty- six, on the second
day of this year, in the Home for Incurables, Broomhill,

near Glasgow.

PHOTOGRAPHS OF THE SPECTRA
VENUS AND a LYR^

OF

C INCE the spring of 1872 I have been making photo-
»^ graphs of the spectra of the stars, planets, and moon,
and pa.rticularly among the stars, of a Lyra; and a Aquilae,

with my 28-inch reflector and 12-inch refractor. In the

photograph of a Lyrs, bands or broad lines are visible in

the violet and ultra-violet region, unlike anything in the

solar spectrum. The research is difficult, and consumes
time, because long exposures are necessary to impress
the sensitive plate, and the atmosphere is rarely in the

best condition. The image of a star or planet must be
kept motionless for from ten to twenty minutes, and hence
the driving-clock of the telescope is severely taxed.

During last summer I obtained some good results, and
in October took photographs of the spectrum of Venus,
which show a large number of lines. I am now studying

these pictures, and have submitted them to the inspection

of several of my scientific friends, among others, Pro-

fessors Barker Langley, Morton, and Silliman. There
seems to be in the case of Venus a weakening of the

spectrum towards H and above that line of the same cha-

racter as that I have photographically observed to take

place in the spectrum of the sun near sunset-

New York, December, 1876 Henry Draper

»
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ON THE STUDY OF BIOLOGY^

IT is my duty to-night to speak about the study of Biology,

and while it may be that there are many among you who
are quite familiar with that study, yet as a lecturer of some
standing, it would, I know by experience, be very bad
policy on my part to suppose such to be extensively the

case. On the contrary, I must imagine that there are many
of you who would like to know what Biology is ; that

there will be others who have that amount of informa-

tion, but wou!d nevertheless gladly learn why it should be
worth their while to study Biology ; and yet others, again,

to whom these two points are clear, but who desire to

learn how they had best study it, and finally when they

had best study it ; and I shall address myself to the

endeavour to give you some answer to these four ques-

tions—what Biology is, why it should be studied, how
it should be studied, and when it should be studied.

In the first place, in respect to what Biology is, there

are, I believe, some persons who imagine that the term
" Biology " is simply- a new-fangled denomination, a

neologism in short, for what used to be known under the

title of " Natural History," but I shall try to show you, on
the contrary, that the word is the expression of the growth

of science during the last 200 years, and came into exist-

ence half a century ago.

At the revival of learning, knowledge was divided into

two kinds—the knowledge of nature and the knowledge of

man ; for it was the current idea then (and a great deal

of that ancient conception still remains) that there was a

sort of essential antithesis, not to say antagonism, between

nature and man ; and that the two had not very much to

do with one another, except that the one was oftentimes

exceedingly troublesome to the other. Though it is one

of the salient merits of our great philosophers of the

seventeenth century, that they recognise but one scientific

method, applicable alike to man and to nature, we find this

notion of the existence of a broad distinction between

nature and man in the writings of Bacon and Hobbes of

Malmesbury ; and I have brought with me that famous

work which is now so little known, greatly as it deserves

to be studied, " The Leviathan," in order that I may put

to you in the wonderfully terse and clear language of

Thomas Hobbes, what was his view of the matter. He
says :

—

" The register of knowledge of fact is called history.

Whereof there be two sorts, one called natural history

;

which is the history of such facts or effects of nature as

have no dependence on man's will ; such as are the his-

tories of metals, plants, animals, regions, and the like.

The other is civil history ; which is the history of the

voluntary actions of men in commonwealths."
So that all history of fact was divided into t hese two

great groups of natural and of civil history. The Royal

Society was in course of foundation about the time

that Hobbes was writing this book, which was published

in 165 1, and that Society is termed a "Society for the

Advancement of Natural Knowledge," which is nearly the

same thing as a " Society for the Advancement of Natural

History." As time went on, and the various branches of

human knowledge became more distinctly developed and
separated from one another, it was found that some were

much more susceptible of precise mathematical treatment

than others. The publication of the " Principia " of

Newton, which probably gave a greater stimulus to phy-

sical science than any work ever published before, or

which is likely to be published hereafter, showed that

precise mathematical methods were applicable to those

branches of science such as astronomy, and what we now
call physics, which occupy a very large portion of the

domain of what the older writers understood by natural

history. And inasmuch as the partly deductive and partly

I A lecture by Prof. Huxley, delivered at the South Kensington Museum
on Saturday, December i6, 1876.

experimental methods of treatment to which Newton and
others subjected these branches of human knowledge,
showed that the phenomena of nature which belonged
to them were susceptible of explanation, and thereby
came within the reach of what was called " philosophy"
in those days; so much of this kind of knowledge as was
not included under astronomy came to be spoken of as
" natural philosophy "—a term which Bacon had employed
in a much wider sense. Time went on, and yet other
branches of science developed themselves. Chemistry
took a definite shape, and as all these sciences, such as
astronomy, natural philosophy, and chemistiy, were sus-

ceptible either of mathematical treatment or of experi-

mental treatment, or of both, a great distinction was drawn
between the experimental branches of what had previously
been called natural history and the observational branches
—those in which experiment was (or appeared to be) of

doubtful use, and where, at that time, mathematical
methods were inapplicable. Under these circumstances
the old name of "Natural History" stuck by the resi-

duum, by those phenomena which were not, at that time,

susceptible of mathematical or experimental treatment
;

that is to say, those phenomena of nature which come now
under the general heads of physical geography, geology,

mineralogy, the history of plants, and the history of

animals. It was in this sense that the term was under-

stood by the great writers of the middle of the last century

—Buffon and Linnaeus—by Buffon in his great work, the
" Histoire Naturelle Gdndrale," and by Linnaeus in his

splendid achievement, the "Systema Naturae." The sub-

jects they deal with are spoken of as " Natural History,"

and they called themselves and were called " Naturalists,"

But you will observe that this was not the original meaning
of these terms; but that they had, by this time, acquired

a signification widely different from that which they pos-

sessed primitively.

The sense in which " Natural History" was used at the

time I am now speaking of has, to a certain extent, en-

dured to the present day. There are now in existence, in

some of our northern universities, chairs of " Civil

and Natural History," in which "Natural History"

is used to indicate exactly what Hobbes and Bacon
meant by that term. There are others in which the

unhappy incumbent of the chair of Natural History is,

or was, still supposed to cover the whole ground of geo-

logy and mineralogy, zoology, perhaps even botany in

his lectures. But as science made the marvellous pro-

gress which it did make at the latter end of the last and
the beginning of the present century, thinking men began
to discern that under this title of " Natural History" there

were included very heterogeneous constituents—that, for

example, geology and mineralogy were, in many respects,

widely different from botany and zoology ; that a man might
obtain an extensive knowledge of the structure and func-

tions of plants and animals without having need to enter

upon the study of geology and mineralogy, and vice

versa; and, further, as knowledge advanced, it became
clear that there was a great analogy, a very close alliance,

between those two sciences of botany and zoology which

deal with living beings, while they are much more widely

separated from all other studies. It is due to Bufifon to

remark that he clearly recognised this great fact. He
says :

" ces deux genres d'etres organisds [les animaux et

les vdgdtaux] ont beaucoup plus de proprietds communes
que de differences rdelles." Therefore, it is not won-

derful that, at the beginning of the present century, and
oddly enough in two different countries, and so far as I

know, without any intercommunication, two famous men
clearly conceived the notion of uniting the sciences which

deal with living matter into one whole, and of dealing with

them as one discipline. In fact I may say there were

three men to whom this idea occurred contemporaneously,

although there were but two who carried it into effect, and
only one who worked it out completely. The persons to

M ;?
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whom I refer were the eminent physiologist Bichat, the

great naturalist Lamarck, in France ; and a distinguished

German, Treviranus. Bichat ^ assumed the existence of a
special group of "physiological" sciences. Lamarck, in

a work published in iSci," for the first time made use of

the name " Biologic " from the two Greek words which
signify a discourse upon life and living things. About the

same time, it occurred to Treviranus that all those

sciences which deal with living matter are essentially and
fundamentally one, and ought to be treated as a whole,

and, in the year 1802, he published the first volume of

what he also called " Biologie." Treviranus's great
merit consists in this, that he worked out his idea, and
wrote the very remarkable book to which I refer. It

consists of six volumes, and occupied its author for twenty
years—from 1 802 to 1 822.

That is the origin of the term " Biology," and that is how
it has come about that all clear thinkers and lovers of con-
sistent nomenclature have substituted for the old confusing
name of " Natural History," which has conveyed so many
meanings, the term " Biology '* which denotes the whole of

the sciences which deal with living things, whether they
be animals or whether they be plants. Some little time
ago—in the course of this year, I think— I was favoured
by a learned classic, Dr. Field of Norwich, with a dis-

quisition, in which he endeavoured to prove that, fi-om a
philological point of view, neither Treviranus nor Lamarck
had any right to coin this new word "Biology" for their

purpose ; that, in fact, the Greek word "Bios" had relation

only to human life and human affairs, and that a different

word was employed when they wished to speak of the life

of animals and plants. So Dr. Field tells us we are all

wrong in using the term biology, and that we ought to

employ another, only unluckily he is not quite sure about
the propriety of that which he proposes as a substi-

tute. It is a somewhat hard one—zootocology. I am
sorry we are wrong, because we are likely to continue so.

In these matters we must have some sort of " Statute of
Limitations." When a name has been employed for

half-a-century, persons of authority ^ have been using it,

and its sense has become well understood, I am afraid

that people will go on using it, whatever the weight of
philological objection.

Now that we have arrived at the origin of this word
" Biology," the next point to consider is : What ground
does it cover? I have said that in its strict technical
sense it covers all the phenomena that are exhibited by
living things, as distinguished from those which are not
living ; but while that is all very well so long as we confine
ourselves to the lower animals and to plants, it lands us in

a very considerable difficulty when we reach the higher
forms of living things. For whatever view we may enter-

tain about the nature of man, one thing is perfectly certain,

that he is a living creature. Hence, if our definition is to

be interpreted strictly, we must include man and all his

ways and works under the head of Biology ; in which case
we should find that psychology, politics, and political eco-
nomy, would be absorbed into the province of Biology.
In fact, civil history would be merged in natural history.

In strict logic it may be hard to object to this course,

because no one can doubt that the rudiments and
outlines of our own mental phenomena are traceable
among the lower animals. They have their economy and
their polity, and if, as is always admitted, the polity of
bees and the commonwealth of wolves fall within the
purview of the biologist proper, it becomes hard to

say why we should not include therein human affairs,

which in so many cases resemble those of the bees in

• See the distinction between the "sciences physiques" and the "sciences
physiologiques " in the "Anatomic Gen(Jrale," 1801.

^ '' Hydrogeologic," an. x. (i8«i).
3 'The term Biology, which n.eans exactly what we wish to express, the

Science of Life, has often been used and has of late become not uncommon
amons good writers."—Whewell, " Philosophy of the Inductive Sciences,'"
vol. I. p. 544 (edition of 1847).

zealous getting, and are not without a certain parity in the
proceedings of the wolves. The real fact is that we
biologists are a self-sacrificing people

.; and inasmuch as,

on a moderate estimate, there are about a quarter of a
million different species of animals and plants to know
about already, we feel that we have more than sufficient

territory. There has been a sort of practical convention
by which we give up to a different branch of science what
Bacon and Ilobbes would have called " Civil History."

That branch of science has constituted itself under
the head of Sociology. I may use phraseology which
at present will be well understood and say that we have
allowed that province of Biology to become autonomous

;

but I should like you to recollect that that is a sacrifice,

and that you should not be surprised if it occasionally

happens that you see a biologist trespassing upon ques-
tions of philosophy or politics ; or meddling with human
education ; because, after all, that is a part of his kingdom
which he has only voluntarily forsaken.

Having now defined the meaning of the word Biology,
and having indicated the general" scope of Biological

Science, 1 turn to my second question, which; is

—

Why should we study Biology 1 Possibly the time may
come when that will seem a very odd question. That
we, living creatures, should not feel a certain amount of
interest in what it is that constitutes our life will even-
tually, under altered ideas of the fittest objects of human
inquiry, seem to be a singular phenomenon ; but at

present, judging by the practice of teachers and educators,

this would seem to be a matter that does not concern us at

all. I propose to put before you a few considerations which
I dare say many of you will be familiar with already, but
which will suffice to show—not fully, because to demon-
strate this point fully would take a great many lectures

—

that there are some very good and substantial reasons
why it may be advisable that we should know something
about this branch of human learning. I myself entirely

agree with another sentiment of the philosopher of
Malmesbury, "that the scope of all speculation is the per-
formance of some action or thing to be done," and I have
not any very great respect for, or interest in, mere knowing
as such. I judge of the value of human pursuits by their

bearing upon human interests ; in other words, by their

utility, but I should like that we should quite clearly un-
derstand what it is that we mean by this word "utility."

Now in an Englishman's mouth it generally means that by
which we get pudding or praise, or both. I have no
doubt that is one meaning of the word utility, but it by
no means includes all I mean by utility. I think that
knowledge of every kind is useful in proportion as it

tends to give people right ideas, which are essential to

the foundation of right practice, and to remove wrong
ideas, which are the no less essential foundations and
fertile mothers of every description of error in prac-
tice. And inasmuch as, whatever practical people may
say, this world is, after all, absolutely governed by
ideas, and very often by the wildest and most hypo-
thetical ideas, it is a matter of the very greatest
importance that our theories of things, and even of
things that seem a long way apart from our daily lives,

should be as far as possible true, and as far as pos-
sible removed from error. It is not only in the coarser
practical sense of the word "utiUty," but in this higher and
broader sense that I measure the value of the study of bio-

logy by its utility, and I shall try to point out to you that you
will feel the need of some knowledge of biology at a gieat
many turns of this present nineteenth century life of ours.

For example, most of us lay great and very just stress,

upon the conception which is entertained ot the posi-

tion of man in this universe and his relation to the rest

of nature. We have almost all of us been told, and most
of us hold by the tradition, that man occupies an isolated

and peculiar position in nature ; that though he is in the

world he is not of the world ; that his relations to things
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about him are of a remote character, that his origin is

recent, his duration likely to be short, and that he is the
great central figure round which other things in this

world revolve. But this is not what the biologist tells us.

At the present moment you will be kind enough to separate
me from them, because it is in no way essential to my
argument just now that I should advocate their views.
Don't suppose that I am saying this for the purpose of
escaping the responsibility of their beliefs, because at

other times and in other places I do not think that point

has been left doubtful ; but I want clearly to point out to

you that for my present argument they may all be wrong
;

nevertheless, my argument will hold good. The biologists

tells us that all this is an entire mistake. They turn to

the physical organisation of man. They examine his

whole structure, his bony frame, and all that clothes it.

They resolve him into the finest particles into which the

microscope will enable them to break him up. They
consider the performance of his various functions and
activities, and they look at the manner in which he occurs

on the surface of the world. Then they turn to other ani-

mals and taking the first handy domestic animal—say a
dog—they profess to be able to demonstrate that the

analysis of the dog leads them, in gross, to precisely the

same results as the analysis of the man ; that they find

almost identically the same bones, having the same rela-

tions ; that they can name the muscles of the dog by the

names of the muscles of the man, and the nerves of

the dog by those of the nerves of the man, and that

such structures and organs of sense as we find in the

man such also we find in the dog ; they analyse the brain

and spinal cord, and they find that the nomenclature which
fits the one answers for the other. They carry their

microscopic inquiries in the case of t>.e dog as far as

they can, and they find that his body is resolvable into

the same elements as those of the man. Moreover, they

trace back the dog's and the man's development, and they

find that, at a certain stage of their existence, the two
creatures are not distinguishable the one from the other

;

they find that the dog and his kind have a certain distri-

bution over the surface of the world comparable in its

way to the distribution of the human species. What is

true of the dog they tell us is true of all the higher

animals ; and they assert that for the whole of these crea-

tures they can lay down a common plan, and regard the

man and the dog, and the horse and the ox as mmor mo-
difications of one great fundamental unity. Moreover,
the investigations of the last three-quarters of a century

have proved, they tell us, that similar inquiries carried

out through all the different kinds of animals which are

met with in nature will lead us, not in one straight series,

but by many roads, step by step, gradation by gradation,

from man, at the summit, to specks of animated jelly at

the bottom of the series ; so that the idea of Leibnitz

and of Bonnet, that animals form a great scale of being,

in which there are a series of gradations from the most
complicated form to the lowest and simplest ; that idea,

though not exactly in the form in which it was propounded
by those philosophers, turns out to be substantially correct.

More than this, when biologists pursue their investigations

into the vegetable world, they find that they can, in the

same way, follow out the structure of the plant from the
most gigantic and complicated trees down, through a
similar series of gradations, until they arrive at specks
of animated jelly, which they are puzzled to distinguish

from those specks which they reached by the animal road.

Thus, biologists have arrived at the conclusion that a
fundamental uniformity of structure pervades the animal
and vegetable worlds, and that plants and animals differ

from one another simply as modifications of the same
great general plan.

Agam, they tell us the same story in regard to the study

of function. They admit the large and important inter-

val which, at the present time, separates the manifesta-

tions of the mental faculties observable in the higher
forms of mankind, and even in the lower forms, such as
we know them, mentally from those exhibited by other ani-

mals ; but, at the same time, they tell us that the foun-
dations or rudiments of almost all the faculties of man
are to be met with in the lower animals ; that there is a
unity of mental faculty as well as of bodily structure, and
that, here also, the difference is a difference of degree and
not of kind. I said "almost all,"for a reason.* Among the
many distinctions which have been drawn between the
lower creatures and ourselves, there is one which is hardly
ever insisted on,^ but which may be very fitly spoken of
in a place so largely devoted to art as that in which
we are assembled. It is this, that while among various
kinds of animals it is possible to discover traces of

all the other faculties of man, especially the faculty of
mimicry, yet that particular form of mimicry which shows
itself in the imitation of form either by modelling or
by drawing is not to be met with. As far as I know,
there is no sculpture or modelling, and decidedly no
painting or drawing, of animal origin. I mention the
fact, in order that such comfort may be derived therefrom
as artists may feel inclined to take.

If what the biologists tell us is true, it will be needful
for us to get rid of our erroneous conceptions of man and
of his place in nature, and substitute right ones for them.
But it is impossible to form any judgment as to whether
the biologists are right or wrong unless we are able to

appreciate the nature of the arguments which they have
to offer.

One would almost think that this was a self-evident

proposition. I wonder what a scholar would say to the
man who should undertake to criticise a difficult passage
in a Greek play but who obviously had not acquainted
himself with the rudiments of Greek grammar. And yet
before giving positive opinions about these high questions
of Biology people not only don't seem to think it necessary
to be acquainted with the grammar of the subject, but
they have not even mastered the alphabet. You find criti-

cism and denunciation showered about by persons who
not only have not attempted to go through the discipline

necessary to enable them to be judges, but have not even
reached that stage of emergence from ignorance in which
the knowledge that such a disciphne is necessary dawns
upon the mind. I have had to watch with some atten-

tion—in fact I have been favoured with a good deal of

it myself—the sort of criticism with which biologists and
biological teachings are visited. I am told every now and
then that there is a " brilliant article " ^ in so-and-so, in

which we are all demolished. I used to read these things

once, but I am getting old now, and I have ceased to

attend very much to this cry of " wolf." When one does
read any of these productions, what one finds generally,

on the face of it, is that the brilliant critic is devoid of

even the elements of biological knowledge, and that his

brilliancy is like the light given out by the crackling of

thorns under a pot of which Solomon speaks. So far as

I recollect Solomon makes use of that image for purposes

of comparison ; but I won't proceed further into that

matter.

Two things must be obvious : in the first place, that

every man who has the interests of truth at heart must
earnestly desire that every well-founded and just criticism

that can be made should be made ; but that, in the second
place, it is essential to anybody's being able to benefit by
criticism that the critic should know what he is talking

about and be in a position to form a mental image of the

facts symbolised by the words he uses. If not, it is as

obvious in the case of a biological argument as it is in that

1 I think that Prof. AUman was the first to draw attention to it.

2 Galileo was troubled by a .sort of people whom he called "paper philo-

sophers," because they fancied that the true reading of n.-iture was to be
detected by the collation of texts. The race is not extinct, but, as of old,

brings forth its " winds of doctrine " by which the weathercock heads among
us are much exercised.
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of a historical or philological discussion, that such criticism

is a mere waste of time on the part of its author, and wholly

undeserving of attention on the part of those who are criti-

cised. Take it then as an illustration of the importance of

biological study, that thereby alone are men able to form
something like a rational conception of what constitutes

valuable criticism of the teachings of biologists.^

Next, I may mention another bearing of biological

knowledge—a more practical one in the ordinary sense of

the word. Consider the theory of infectious disease.

Surely that is of interest to all of us. Now the theory of
infectious disease is rapidly being elucidated by biological

study. It is possible to produce from among the lower
animals cases of devastating diseases which have all the

appearance of our infectious diseases, and which are cer-

tainly and unmistakably caused by living organisms. This
fact renders it possible, at any rate, that that doctrine of

the causation of infectious disease which is known under
the name of " the germ theory " may be well-founded

;

and if so it must needs lead to the most important prac-

tical measures in dealing with those most terrible visita-

tions. It may be well that the general as well as the

professional public should have a sufficient knowledge of

biological truths to be able to take a rational interest in

the discussion of such problems, and to see, what I think
they may hope to see, that, to those who possess a suffi-

cient elementary knowledge of Biology, they are not all

quite open questions.

Let me mention another important practical illustration

of the value of biological study. Within the last forty years
the theory of agriculture has been revolutionised. The
researches of Liebig, and those of our own Lawes and
Gilbert, have had a bearing upon that branch of industry
the importance of which cannot be over-estimated ; but
the whole of these new views have grown out of the
better explanation of certain processes which go on in

plants, and which of course form a part of the subject-

matter of Biology.

I might go on multiplying these examples, but I see

that the clock won't wait for me, and I must therefore

pass to the third question to which I referred :—Granted
that Biology is something worth studying, what is the best

way of studying it ? Here I must point out that, since Bio-
logy is a physical science, the method of studying it must
needs be analogous to that which is followed in the other
physical sciences. It has now long been recognised that if

a man wishes to be a chemist it is not only necessary that

he should read chemical books and attend chemical lec-

tures, but that he should actually for himself perform
the fundamental experiments in the laboratory, and know
exactly what the words which he finds in his books and
hears from his teachers, mean. If he does not do that he may
read till the crack of doom, but he will never know much
about chemistry. That is what every chemist will tell you,

and the physicist will do the same for his branch of
science. The great changes and improvements in physical

and chemical scientific education which have taken place

of late have all resulted from the combination of practical

teaching with the reading of books and with the hearing
of lectures. The same thing is true in Biology. Nobody

' Some critics do not even take the trouble to read. I have recently been
adjured with much solemnity, to state publicly why I have " changed " my
opinion as to the value of the palEeontological evidence of the occurrence of
evolution.

To this my reply i?, Why should I when that statement was made seven
years ago ? An address delivered from the Presidential Chair of the Geolo-
gical Society in 1870 may be said to be a public document, inasmuch as it

not only appeared m the yournal of that learned body, but was re-published
in 1873 in a volume of " Critiques and Addresses," to which my name is

attached. Therein will be found a pretty full .statement of my reasons for
enunciating two propositions : (il that " when we turn to the higher Verte-
hrata, the results of recent investigations, however we rhay sift and criticise

them, seem to me to leave a clear balance in favour of the evolution of living
forms one from another ; " and (2) that the case of the horse is one which
"will stand rigorous criticism."
Tlius I do not see clearly in what way I can be said to have changed ray

opinion, except in the way of intensifying it, when in consequence of the
accumulation of similar evidence since 1870, I recently spoke of the denial of
evolution as not worth serious consideration.

will ever know anything about Biology except in a dilet-

tante "paper-philosopher" way, who contents himself with
reading books on botany, zoology, and the like ; and the
reason of this is simple and easy to understand. It is that
all language is merely symbolical of the things of which
it treats ; the more complicated the things, the more
bare is the symbol, and the more its verbal definition

requires to be supplemented by the information derived
directly from the handling, and the seeing, and the touch-
ing of the thing symbolised:—that is really what is at the
bottom of the whole matter. It is plain common sense, as
all truth, in the long run is only common sense clarified.

If you want a man to be a tea merchant, you don't tell

him to read books about China or about tea, but you put
him into a tea-merchant's office where he has the handling,
the smelling, and the tasting of tea. Without the sort of
knowledge which can be gained only in this practical

way his exploits as a tea merchant will soon come to a
bankrupt termination. The " paper-philosophers " are
under the delusion that physical science can be mastered
as literary accomplishments are acquired, but unfor-
tunately it is not so. You may read any quantity of
books, and you may be almost as ignorant as you were
at starting, if you don't have, at the back of your minds,
the change for words in definite images which can only
be acquired through the operation of your observing
faculties on the phenomena of nature.

It may be said :
—

" That is all very well, but you told

us just now that there are probably something like a
quarter of a million different kinds of living and extinct

animals and plants, and a human life could not suffice

for the examination of one-fiftieth part of all these." That
is true, but then comes the great convenience of the way
things are arranged ; which is, that although there are
these immense numbers of different kinds of living things
in existence, yet they are built up, after all, upon mar-
vellously few plans.

There are, I suppose, about 100,000 species of insects,

if not more, and yet anybody who knows one insect—if a
properly chosen one—will be able to have a very fair con-
ception of the structure of the whole. I do not mean to

say he will know that structure thoroughly or as well as it

is desirable he should know it, but he will have enough
real knowledge to enable him to understand what he
reads, to have genuine images in his mind of those
structures which become so variously modified in all the
forms of insects he has not seen. In fact, there are such
things as types of form among animals and vegetables,
and for the purpose of getting a definite knowledge of
what constitutes the leading modifications of animal and
plant life it is not needful to examine more than a com-
paratively small number of animals and plants.

Let me tell you what we do in the biological labora-
tory in the building adjacent to this. There I lecture to
a class of students daily for about four-and-a-half months,
and my class have, of course, their text-books ; but the
essential part of the whole teaching, and that which I

regard as really the most important part of it, is a labo-
ratory for practical work, which is simply a room with
all the materials arranged for ordinary dissection. We
have tables properly arranged in regard to light, micro-
scopes, and dissecting instruments, and we work through
the structure of a certain number of animals and
plants. As, for example, among the plants, we take a
yeast plant, a Fj-otococais, a common mould, a Chara, a
fern, and some flowering plant ; among animals we ex-
amine such things as an amasba, a vorticella, and a
fresh-water polype. We dissect a star-fish, an earth-
worm, a snail, a squid and a fresh-water mussel. We
examine a lobster and a cray-fish, and a black beetle. We
go on to a common skate, a cod-fish, a frog, a tortoise, a
pigeon, and a rabbit, and that takes us about all the time
we have to give. The purpose of this course is not to

make skilled dissectors, but to give every student a clear
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and definite conception, by means of sense-images, of the

characteristic structure of each of the leading modifica-

tions of the animal kingdom ; and that is perfectly pos-

sible, by going no further than the length of that list of

forms which I have enumerated. If a man knows the

structure of the animals I have mentioned, he has a clear

and exact, however limited, apprehension of the essen-

tial features of the organisation of all those great divi-

sions of the animal and vegetable kingdoms to which
the forms I have mentioned severally belong. And
it then becomes possible for him to read with profit,

because every time he meets with the name of a struc-

ture, he has a definite image in his mind of what the

name means in the particular creature he is reading about,

and therefore the reading is not mere reading. It is not

mere repetition of words ; but every term employed in

the description, we will say, of a horse or of an elephant,

will call up the image of the things he had seen in the

rabbit, and he is able to form a distinct conception of

that which he has not seen as a modification of that

which he has seen.

I find this system to yield excellent results ; and I

have no hesitation whatever in saying, that any one who
has gone through such a course, attentively, is in a better

position to form a conception of the great truths of

Biology, especially of morphology (which is what v/e

chiefly deal with), than if he had merely read all the

books on that topic put together.

The connection of this discourse with the Loan Col-

Uection of Scientific Apparatus arises out of the exhibition

pn that collection of certain aids to our laboratory work.
|Such of you as have visited that very intei'esting collection

lay have noticed a series of diagrams and of prepara-

Itions illustrating the structure of a frog. Those diaLjrams

ind preparations have been made for the use of the stu-

ients in the biological laboratory. Similar diagrams and
[preparations illustrating the structure of all the other

[forms of life we examine, are either made or in course of

jreparation. Thus the student has before him, first, a
jicture of the structure he ought to see, secondly, the

[structure itself worked out ; and if with these aids, and
rsuch needful explanations and practical hints as a de-

[monstrator can supply, he cannot make out the facts for

fhimself in the materials supplied to him, he had better

take to some other pursuit than that of biological

[^science.

I should have been glad to have said a few words about
[the use of museums in the study of Biolog)-, but I see that

[my time is becoming short, and I have yet another ques-

Ition to answer. Nevertheless I must, at the risk of weary-
ling you, say a word or two upon the important subject

[of museums. Without doubt there are no helps to

[the study of Biology, or rather to some branches of it,

'which are, or may be, more important than natural history

museums ; but, in order to take this place in regard to

.Biology, they must be museums of the future. The mu-
[seums of the present do not do by any means so much
. for us as they might do. I do not wish to particularise,

but I dare say many of you seeking knowledge, or in

the laudable desire to employ a holiday usefully, have
visited some great natural history museum. You have
walked through a quarter of a mile of animals more or less

well stuffed, with their long names written out underneath
them, and, unless your experience is very different from
that of most people, the upshot of it all is that you leave

that splendid pile with sore feet, a bad headache, and a
general idea that the animal kingdom is a " mighty maze
without a plan." I do not think that a museum which
brings about this result does all that may be reason-

ably expected of such an institution. What is needed in a
collection of natural history is that it should be made as

accessible and as useful as possible, on the one hand to

the general public, and on the other to scientific workers.

That need is not met by constructing a sort of happy

hunting-ground of miles of glass cases, and, under the
pretence of exhibiting everything, putting the maximum
amount of obstacle in the way of those who wish pro-
perly to see anything.

What the public want is easy and unhindered access to
such a collection as they can understand and appreciate;
and what the men of science want is similar access
to the materials of science. To this end the vast
mass of objects of natural history should be divided
into two parts—one open to the public, the other to men
of science, every day. The former division should ex-
emplify all the more important and interesting forms of
life. Explanatory tablets should be attached to them,
and catalogues containing clearly-written popular ex-
positions of the general significance of the objects
exhibited should be provided. The latter should con-
tain, packed into 3 comparatively small space, in rooms
adapted for working purposes, the objects of purely
scientific interest. For example, we will say I am an
ornithologist. I go to examine a collection of birds. It is

a positive nuisance to have them stuffed. It is not only
sheer waste, but I have to reckon with the ideas of the
bird-stuffer, while, if I have the skin and nobody has
interfered with it I can form my own judgment as to what
the bird was like. For ornithological purposes what is

needed is not glass cases full of stuffed birds on perches,
but convenient drawers into each of which a great quan-
tity of skins will go. They occupy no great space and do
not require any expenditure beyond their original cost.

But for the purpose of the public, who want to learn
indeed, but do not seek for minute and technical
knowledge, the case is different. What one of the
general public walking into a collection of birds desires

to see is not all the birds that can be got together.

He does not want to compare a hundred species of the
sparrow tribe side by side ; but he wishes to know
what a bird is, and what are the great modifications of

bird structure, and to be able to get at that knowledge
easily. What will best serve his purpose is a compara-
tively small number of birds carefully selected, and artis-

tically, as well as accurately, set up ; with their different

ages, their nests, their young, their eggs, and their skele-

tons side by side ; and in accordance with the admirable
plan which is pursued in this museum, a tablet, telling

the spectator in legible characters what they are and what
they mean. For the instruction and recreation of the
public such a typical collection would be of far greater
value than any many-acred imitation of Noah's ark.

Lastly comes the question as to when biological

study may best be pursued. I do not see any valid

reason why it should not be made, to a certain extent, a
part of ordinary school training. I have long advocated
this view, and I am perfectly certain that it can be carried

out with ease, and not only with ease, but with very con-
siderable profit to those who are taught ; but then such
instruction must be adapted to the minds and needs
of the scholars. They used to have a very odd way
of teaching the classical languages when I was a boy.
The first task set you was to learn the rules of the Latin
grammar in the Latin language—that being the language
you were going to learn ! I thought then that this was
an odd way of learning a language, but did not venture
to rebel against the judgment of my superiors. Now,
perhaps, I am not so modest as I was then, and I

allow myself to think that it was a very absurd
fashion. But it would be no less absurd if we were
to set about teaching Biology by putting into the hands
of boys a series of definitions of the classes and orders
of the animal kingdom, and making them repeat them
by heart. That is a very favourite method of teaching,

so that I sometimes fancy the spirit of the old classical

system has entered into the new scientific system, in which
case I would much rather that any pretence at scientific

teaching were abolished altogether. What really has to
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be done is to get into the young mind some notion of

what animal and vegetable Hfe is. You have to consider

in this matter practical convenience as well as other

things. There are difficulties in the way of a lot of

boys making messes with slugs and snails ; it might

not work in practice. But there is a very conve-

nient and handy animal which everybody has at hand,

and that is himself; and it is a very easy and simple

matter to obtain common plants. Hence the broader facts

of anatomy and physiology can be taught to young

people in a very real fashion by dealing with the broad

facts of human structure. Such viscera as they cannot

very well examine in themselves, such as hearts, lungs,

and livers, may be obtained from the nearest butcher's

shop. In respect to teaching something about the

biology of plants, there is no practical difficulty, be-

cause almost any of the common plants will do,

and plants do not make a mess—at least they do

not make an unpleasant mess ; so that, in my
judgment, the best form of Biology for teaching to

very young people is elementary human physiology on

the one hand, and the elements of botany on the

other ; beyond that I do not think it will be feasible to

advance for some time to come. But then I see no

reason why in secondary schools, and in the Science

Classes which are under the control of the Science and

Art Department—and which I may say, in passing, have,

in my judgment, done so very much for the diffusion of a

knowledge over the country—I think that in those cases

we may go further, and we may hope to see instruction in

the elements of Biology carried out, not perhaps to the

same extent, but still upon somewhat the same principle

as we do here. There is no difficulty, when you have to

deal with students of the ages of 15 or 16, in practising

a little dissection and getting a notion, at any rate, of the

four or five great modifications of the animal form, and

the like is true in regard to plants.

While, lastly, to all those who are studying biological sci-

ence with a view to their own edification merely, or with the

intention of becoming zoologists or botanists ; to all those

who intend to pursue physiology—and especially to those

who propose to employ the working years of their lives

in the practice of medicine—I say that there is no training

so fitted, or which may be of such important service to

them, as the thorough discipline in practical biological

work which I have sketched out as being pursued in the

laboratory hard by.

I may add that, beyond all these different classes of

persons who may profit by the study of Biology, there is

yet one other. I remember, a number of years ago, that a

gentleman who was a vehement opponent of Mr. Darwin's

views and had written some terrible articles against them,

apphed to me to know what was the best way m which he

could acquaint himself with the strongest arguments in

favour of evolution. I wrote back, in all good faith and
simplicity, recommending him to go through a course of

comparative anatomy and physiology, and then to study

development. I am sorry to say he was very much dis-

pleased, as people often are with good advice. Notwith-

standing this discouraging result, I venture, as a parting

word, to repeat the suggestion, and to say to all the more

or less acute lay and clerical " paper-philosophers " ^ who
venture into the regions of biological controversy—Get a

little sound, thorough, practical, elementary instruction in

biology.
T. H. Huxley

I Writers of this stamp are fond of talking about the Baconian method. I

beg them therefore to lay to heart these two weighty sayings of the herald

of Modern Science :

—

" Syllogisnius ex propositionibus constat, propositiones ex verbis, verba

notionum tesserae iunt. Itaque si notiones ipsae (id giiod basis rei est) con-

lusae sint et lemere a rebus ab>tracta;, nihil in iis quas supcrstruuntur est

firmitudinis."
—" Novum Organon," ii. 14.

" Huic autem vanitati nonnuUi ex modernis summa levitate ita indulserunt,

ut in primo capitulo Geneseos et in libro Job et aliis scripturis sacris, philo-

sophiam naturalem fundare conati sint ; inter vivos quterentes moriua.

"

—
Ibid., 65.

EXPERIMENTS WITH THE RADIOMETER
I.

ABSTRACTS of my earlier papers on "Repulsion

Resulting from Radiation" having appeared in

Nature, it has been suggested that an account of my
later researches, which place the subject in such a dif-

ferent light, may also prove of interest.

It has already been shown that if the air is expelled

from a large bulb containing a suspended bar of pith, and

a lighted candle is placed about 2 inches from the globe,

the pith bar commences to oscillate to and fro, the swing

gradually increasing in amplitude until the dead centre is

passed over, when several complete revolutions are made.

The torsion of the suspended fibre now offers resistance

to the revolutions, and the bar commences to turn in the

opposite direction. It has been found, however, that very

little movement takes place until the vacuum is so good as

to be almost beyond the powers of an ordinary air-pump to

produce, and that, as the vacuum gets more nearly abso-

lute, so the force increases in power. The most obvious

explanation therefore is, that the repulsive action is due

to radiation ; but at a very early stage of my investiga-

tion I found that the best vacuum I had succeeded in

producing might contain enough matter to offer resistance

to motion, and in describing an experiment in a paper

sent to the Royal Society on February 5, 1876, 1 said that

the impression conveyed to my mind was that the torsion

beam was swinging in a viscous fluid, and the repulsion

caused by radiation was indirectly due to a difference of

thermometric heat between the black and white surfaces

of the moving body, and that it might be due to a secondary

action on the residual gas.

I have recently succeeded in producing such a com-

plete exhaustion that I have not only reached the point

of maximum effect, but gone so far beyond it that repul-

sion nearly ceases, and the results I have thus obtained

seem to show conclusively that the true explanation of the

action of the radiometer is that given by Mr. Johnstone

Stoney, according to which the repulsion is due to the

internal movements of the molecules of the residual gas.

When the mean length of path between successive col-

lisions of the molecules is small compared with the di-

mensions of the vessel, the molecules, rebounding from

the heated surface, and therefore moving with an extra

velocity, help to keep back the more slowly moving mole-

cules which are advancing towards the heated surface ; it

thus happens that though the individual kicks against the

heated surface are increased in strength in consequence

of the heating, yet the number of molecules struck is di-

minished in the same proportion, so that there is equiH-

brium on the two sides of the discs, even though the

temperature of the faces are unequal. But when the

exhaustion is carried to so high a point that the mole-

cules are sufficiently few, and the mean length of path

between their successive collisions is comparable with the

dimensions of the vessel, the swiftly-moving, rebounding

molecules spend their forces in part or in whole on the

sides of the vessel ; and the onward crowding, more

slowly-moving molecules are not kept back as before, so

that the number which strike the warmer face approaches

to, and in the limit equals, the number which strike the

back cooler face ; and as the individual impacts are

stronger on the warmer than on the cooler face, pressure

is produced, causing the warmer face to retreat.

Before referring at length to the experiments which led

to my adopting the above theory, I will describe some

effects of dark heat, &c., on the radiometer. In a paper

I sent to the Royal Society on January 5, 1876, and which

is now being published in the Philosophical Transactions.

of the Royal Society, about seventeen pages are occupied

with the description of my experiments with various

forms of this instrument. In the present paper I pro-

pose only to refer to a few typical experiments made

during the year 1875.
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To show the action of dark heat on the radiometer, a
candle was placed at such a distance from the instrument
that the arms would make one revolution a minute. A
small glass flask of boiling water was then placed half-

an-inch from the bulb. The revolutions instantly stopped,
two of the arms setting equidistant from the hot-water
flask. The flask of water was removed. As the portion
of the bulb which had been heated by the hot water
cooled, the white surface gradually crept nearer and
nearer to it, the superior repulsion of the candle on the
black discs urging the arms round, and acting in opposi-
tion to the repulsion of the hot glass to the white disc. At
last the force of the light drove the white disc with
difficulty past the hot spot of glass. Rotation then com-
menced, but for some revolutions there appeared to be a
difficulty in the white discs passing the spot of glass

which had been warmed by the hot water ; and the flask of
boiling water being replaced in its position half-an-inch
from the bulb of the radiometer, the rotation immediately
stopped.

The instrument having become cool, the candle was
again placed in position, so that it produced one revolu-
tion in a minute. The finger was then pressed against
the side of the bulb, and as the spot of glass got warm,
the white surface experienced more and more difficulty in

getting past it, until at last one refused to pass, and the
arms came to rest.

The instrument was again allowed to cool, and the re-

volutions recommenced at the usual speed (the laboratory
in which this was tried was somewhat cold). I then came
from a warm room, and stood a foot from the radiometer,
watching it. In about a minute the radiant heat from my
body had warmed the side of the bulb nearest to me
sufficiently to cause an appreciable difficulty in the move-
ment, and soon the revolutions stopped. The same effect

has been observed if the radiometer is brought into a
very warm room and placed near a cold window. If the
daylight is feeble, the instrument not very sensitive, or
an observer stands near the instrument, an appreciable
sticking is observed as the white discs come near that
part of the bulb which is the warmest.
These experiments show that many precautions are

necessary to guard against the interfering action of un-
equal heating of the radiometer when it is being used for

accurate measurements.
Having found such an antagonistic action of dark heat,

I tried the action of ice. This is equivalent to warming
the opposite side of the instrument. A lump of ice was
brought within half an inch of the bulb on the opposite
side to the candle. The revolutions got slower, until at

last the movement stopped altogether, one arm pointing
direct to the ice, and being apparently held there
by a powerful attractive force. Bringing the candle
nearer caused the arms to oscillate a little, and when it

was almost close tc the bulb the force of the light over-
came the action of the ice, and the arms revolved again,
but irregularly, and with jerks, the discs moving quickly
to the ice and leaving it with difficulty. In this action of
ice no preference was noticed for either the black or white
surface.

A very delicate radiometer, in 2-inch bulb, was placed
in a sufficient hght to allow it to be seen distinctly, but
not enough to cause it to move. I then came out of a
warm room and stood near it. In a few seconds it

began to move slowly round in the negative direction, i.e.

the black discs advanced instead of retreated. On moving
away from the instrument the rotation gradually stopped.
I again approached it, and held one hand an inch from
the bulb. Rotation soon commenced, but still in the
reverse way. These experiments were frequently repeated
and always with the same results.

When the instrument was at rest I came quickly to it,

and gently breathed on the bulb. There was a slight

movement in the normal direction, but this stopped

directly, and the arms then revolved the reverse way for

more than a minute, performing three or four complete
revolutions.

A glass shade four inches in diameter was held over a
gas-flame till the air inside was warm, and the inner
surface dim with steam. It was then inverted over the
radiometer. Rotation commenced the reverse way, and
kept up for several minutes. The glass shade was then
dried inside, and heated uniformly before a fire until it

had a temperature of about 50° C. It was then inverted
over the radiometer. Reverse rotation instantly com-
menced, and kept up with some vigour for more than five

minutes, diminishing in speed until the shade had cooled
down to the temperature of the surrounding air.

The same experiment was repeated, and whilst the arms
were in full negative rotation, a lighted candle was slowly
brought near it. "When three feet off the negative rotation

slackened. When the candle was about two feet offthe arms
became still, and when nearer than two feet the instru-

ment rotated normally, the antagonism between the action

of the hot shade and the lighted candle was perfect ; by
moving the candle to and fro it was easy to cause the
radiometer to move in one direction or the other, or to

become still.

I now tried the action of a radiometer the moving parts

of which were made of a good conductor of heat, such as
a metal, instead of pith, which is a bad conductor of heat.

I selected thin rolled brass as the material wherewith to

make the arms and discs of a radiometer. The parts

were all fastened together with hard solder, and no
cement or organic matter was used, so that if necessary
the instrument could be submitted to a high temperature
without injury. The moving portion weighed I3'i grains.

One side of the discs was silvered and polished, the other

side being coated with lampblack. The apparatus v/as

exhausted with a charcoal reservoir attached. A candle
i^ inch from the bulb caused it to revolve about once a
second, the black surface being repelled in the normal
manner.

Standing in a rather dark cold room, it was covered
with a warm glass shade, and it immediately began to

revolve the negative way, but very slowly. A few drops of

ether poured on the bulb caused the arms to move rather

rapidly the normal way. A hot shade put over whilst it

was thus moving caused it to stop, and then begin moving
the reverse way. A small non-luminous gas flame was
held vertically beneath the apparatus, so that hot air

should ascend and wrap round the bulb on all sides.

The arms now revolved the reverse way.
The brass radiometer being somewhat heavy, one was

made of aluminium, the moving parts being hard soldered

as before. A siphon-gauge was attached, and the appa-
ratus connected direct on to the pump by a spiral, no
charcoal tube being used. One side of the wings was
bright aluminium, and the other was lampblacked. When
exhausted the arms revolved very quickly to a candle a

few inches off, the black being repelled. On removing
the candle the arms stopped and immediately commenced
revolving the reverse way, keeping up rotation for more
than ten minutes, and being little inferior in speed to

what it was when the candle shone on it. The whole of

the bulb was heated with a Bunsen burner ; whilst it was
getting hot the aluminium arms revolved rapidly in the

normal direction, but as soon as the source of heat was
removed and cooling commenced, rotation set up in the

reverse way, and continued with great energy till the

whole thing was cold. It appeared as if the reverse

movement during the cooling was equal in energy to the

normal movement as it was being heated.

A little ether was poured on the bulb of a very sensitive

pith radiometer as it was standing still in a faint light.

The evaporation of the ether caused a chilling of the in-

strument and a rapid abstraction of heat from the arms.
They commenced to move in the normal direction and
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increased quickly in speed until they revolved at a rate of

one in four seconds. This movement kept up for several

minutes, and as it slackened it could at any time be

revived by a few drops of ether on the bulb. When in

rapid movement a hot glass shade was placed over the

radiometer the movement slackened, the arms quickly

came to rest and ,immediately revolved in the reverse

direction, acquiring a speed of about two revolutions a

minute, and keeping up this reverse movement for more
than ten minutes.

I again set the instrument in rapid rotation by dropping

ether on the top of the bulb and applied the tip of one
finger to the side of the bulb for ten seconds. The rota-

tion stopped, and I could not start it again for some
minutes, although I dropped ether on the bulb, several

times in the interval. When the radiometer had once

more acquired the temperature of the air I dropped ether

on the bulb, not in the centre, but so that the ether wetted

only half of the bulb. The arm which was nearest to the

part most chilled by the ether rushed towards that part

and remained, as it were, fixed opposite to it, refusing to

move away, although I tried to equalise the temperature

by dropping ether on the other parts of the bulb, and to

drive it round by bringing a candle near. Not until the

candle came within six inches of the bulb did the arms
begin to rotate, which they then did with a rush, as if

suddenly relieved from a state of tension.

I have referred to a sufficient number of experiments

to show that a metal radiometer rotates in a negative

direction on being exposed to the action of dark heat,

the black advancing and continuing to do so until the tem-

perature has become uniform throughout. On removing
the source of heat, the fly commences to revolve with

rapidity the positive way, the black this time retreating as

it would if light shone on it.

To determine whether at temperatures between 250°

and 100° the repellant action of radiant heat was about

equal on black and on white surfaces, I used a radiometer

having pith discs blackened on one side. A tube was
sealed into one side of the bulb, and having two stout

platinum wires passing along it, sealed their whole length

in glass to prevent leakage of air into the interior of the

apparatus. At the ends of the wires a spiral of fine pla-

tinum wire was fastened, and the other ends terminated

in loops outside. The bulb was perfectly exhausted, and
the following experiments were tried :

—

A resistance-coil was so adjusted that a battery would
keep the platinum spiral at a bright red heat. The arms
of the radiometer, which were before quite still, moved
rapidly until two of the discs were one on each side of the

hot spiral, the black disc being further off than the white

disc. The resistance was then gradually increased, and
as the temperature of the spiral diminished, the black

disc gradually approached the spiral, until, when the tem-

perature was just at the point of visible redness in a dark

room, the black and white discs were practically equidis-

tant from the spiral. On diminishing the resistance, the

same phenomena took place in inverse order.

The resistance was again adjusted to give a bright red

spiral, and the contact key kept pressed down. A hghted

match was momentarily brought near the bulb, so as to

start a movement. Rotation of the arms commenced,
and kept up, with some energy, at the rate of about one
revolution in five seconds, equal to that given by a candle

eight inches off. There was some little hesitation, as the

white side came up to the spiral, but this was scarcely

noticed when the speed had become steady. The resist-

ance was now slightly increased. The speed became
slower as the temperature of the spiral diminished, and
the hesitation, as the white approached the spiral, became
more apparent. The resistance was further increased,

with the effect of making rotation still slower, bring-

ing the temperature of the spiral down to just visible

redness in the dark. The speed of rotation again

slackened ; at each approach of the white surface to the
spiral it appeared to stop, hesitate, and then get past with
a rush. Thus it went on for a few revolutions, until one
white disc, a little nearer, perhaps, than the others, was
not able to pass, and the arms, after a few oscillations,

came to rest, the black and the white surfaces being, as
near as I could judge, equidistant from the hot spiral.

I now tried to ascertain whether, at temperatures lower
than 100° C, the white would be repelled most.
The resistance of the coil was increased again, and the

position of the arms in respect to the spiral noticed.

When so much resistance was offered to the passage of

the current that the spiral would only be just warm, I

fancied the white was further from it than the black, but
the observation was not satisfactory at higher tempera-
tures ; up to visible redness the repulsion was equal for

each. Breathing on the bulb sent the arms rapidly round
the reverse way.
The battery was disconnected from the instrument, and

one end of a wire was attached to one of the platinum
loops, the other end of the wire being connected to the prime
conductor of a frictional electrical machine. A few turns

of the handle sent the arms flying about wildly, first in the

positive and then in the negative direction, till finally

one pointed steadily to the platinum spiral, and refused to

move. When the candle was quite close it overcame the
interference, and the discs revolved in an irregular jerky

manner. In three or four days the electrical disturbance
was sufficiently diminished to enable me to proceed with
my experiments, but I could detect the influence for

weeks after.

One pole of a small induction-coil capable of giving

half-inch sparks in air, was fastened to the platinum
loops, the other pole being held by an insulating handle.

The loose pole was then brought near the bulb. The
nearest disc rushed round to it and followed it a little,

then it stuck as if the glass were electrified. By gently

moving the loose pole round I could get the arms to

rotate in either direction, and they would keep on for five

minutes or more when once started. These movements
appear all to be explained by the known laws of static

electricity, the rotations being of the " electrical fly

"

kind.

I obtained rotation in a radiometer without having the

surfaces of the discs differently colourc;d. One having
the pith discs lamp-blacked on both sides, and weighing
I "25 grain, was exhausted with a charcoal tube attached.

On a candle being brought near it, the arms moved until

two of the discs were equidistant from the flame, and no
amount of initial impulse in either direction would set it

in rotation. A piece of ice caused it to move until one
disc pointed to the ice, when it also stopped, but by
shading the candle with a screen, so that the light shone
on only one half of the tube, rapid rotation commenced,
which, by altering the position of the screen to the other

side, was instantly stopped, and changed into as rapid

rotation in the opposite direction.

To enable me to exhibit the movement of a radiometer
to a large audience I have made an instrument, the discs ot

which are of thin glass, silvered and polished on one side,

and coated with lampblack on the other. Owing to its

great weight the movement is somewhat slow, but in

the sun, or, with a strong light shining on the instrument,

it is very striking, as it shows discs of light chasing each
other round the room.
To communicate motion from the interior of the bulb

to the outside, a radiometer was made which would
carry round a magnet. Outside the bulb of this instru-

ment I suspended, in a vertical position, a smaller magnet
having the south pole at the top and the north pole at the

bottom ; this oscillates to and fro with every revolution of

the radiometer, and making contact at the bottom, carries

an electric current from a battery to a Morse instrument

through which a ribbon of paper is drawn by clockwork

I
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so that at each revolution of the radiometer a record is

printed on the strip of paper by dots ; close together if

the radiometer revolves quickly, farther apai't if it goes
slower.

The power of the earth on the magnet is too great to

allow the radiometer to start without some initial im-
petus ; there should therefore be an astatic combination
inside the bulb, but for a single experiment it may be set

going by placing a i&w coils of insulated copper wire out-

side the bulb and depressing the battery key for an
instant. An electric current is thus passed through the
coils of wire, and the interior magnet is immediately
deflected from its north-south position ; the impetus thus
gained enables the light to keep up the rotation.

For the purpose of measuring the amount of force

exerted by radiation I constructed a torsion balance
capable of indicating the millionth of a grain. A light

beam having two square inches of pith at one end is

_,alanced on a fine fibre of glass ^ stretched horizontally in

a tube, one end of the fibre being connected with a torsion

handle passing through the tube, and indicating angular
movements on a graduated circle. Th^ beam is cemented
to the torsion fibre, and the whole is enclosed in glass and
connected with the mercury pump by a spiral tube and
exhausted as perfectly as possible. A flat oblong piece of

soft iron weighing accurately o'oi grain is put into the
cross tube under the pith surface. This weight can be
picked up by a horse-shoe magnet outside the tube and
dropped on any part of the pith. A mark is made at the
exact ccnti-e of the pith surface, and by moving the mag-
net about it is easy to place the iron weight accurately on
this mark. A ray of light from a lamp reflected from a
mirror in the centre of the beam to a millimetre scale

four feet off shows the slightest movement. When the
reflected ray points to zero, a turn of the torsion handle
in one direction or the other will raise or depre:.s the pith

end of the beam, and thus cause the index ray to travel

along the scale to the right or to the left. If a small
weight is placed on one end so as to depress it, and the
torsion handle is then turned, the tendency of the glass

fibre to untwist itself will ultimately balance the downward
pressure of the weight, and will again bring the index ray
to zero. It was found that when the weight of the i-iooth
of a grain was placed on the pith surface the torsion

handle had to be turned twenty-seven revolutions and
353°, or 10073° before the beam became horizontal. The
downward pressure of the i-iooth of a grain was therefore

equivalent to the force of torsion of the glass thread when

f

twisted through 10073°.

I then found out the degree of delicacy of the balance.
1° of torsion gave a very decided movement of the index
ray, a torsion of 10073° balancing the i-icoth of a grain,

while 100074° overbalanced it. The balance will therefore
turn to the 99-1 00,000,oooth of a grain.

Weighed in this balance, the mechanical torce of a
candle 12 inches off was found to be 0*000444 grain ; of a
candle 6 inches off o'ooi772 grain. At half the distance
the weight of radiation should be four times, or o'ooi776
grain ; the difference between theory and experiment
being only four millionths of a grain is a sufficient proof
that the indications of this instrument follow rigidly the
law of inverse squares. An examination of the differences
between the separate observations and the mean shows
that my estimate of the sensitiveness of this balance is

not excessive, and that in practice it will safely indicate
the millionth of a grain.

I performed an experiment at the meeting of the Royal
Society on March 30 last to demonstrate the movement
of the glass case of the radiometer. I made use of a

^
large radiometer in a 4-inch bulb with ten arms, eight of

' The torsion of fibre must be selected with great care. Ten threads were
i drawn out before the blowpipe and suspended from a horizontal beam.
[Weights were then gradually hung on to the lower ends. Only two were
found strong enough The one selected stood 450 grams without breaking,
its diameter being less than 'ooi inch.

which were brass, and the other two a long watch-spring

magnet. The discs were of pith blackened on one side.

The instrument was floated in a vessel of water, four

candles being placed round it to set the arms in rotation.

A mark was put on the glass envelope to enable a slight

movement to be seen.

A powerful magnet was now brought near the moving
arms, which immediately stopped, and at the same time
the glass envelope commenced to revolve in the opposite
direction to that in which the arms had been revolving.
The movement kept up as long as the candles were
burning, and the speed was one revolution in two minutes.
On the magnet being removed the arms obeyed the force of
radiation from the candles and revolved rapidly, whilst the
glass envelope quickly came to rest. The candles were then
blown out, and as soon as the whole instrument had come
to rest, a bar-magnet was moved alternately from one side

to the other of the radiometer, so as to cause the vanes to

rotate as if they had been under the influence of a candle.

The glass envelope moved about one revolution in three
minutes in the same direction as the arms, and on re-

versing the direction of movement of arms, the glass

envelope changed direction also. This I consider is

proof that the internal friction, either of the steel point

on the glass socket or the vanes against the residual air,

or of both these causes combined, is considerable. Moving
the vanes round by the exterior magnet carries the whole
envelope round in opposition to the friction of the water
against the glass.

In another communication I propose to give the results

of my experiments on the influence of the residual gas on
the movement of the radiometer, and also refer to other

results which I have recently obtained.

William Crookes

ON A NEW ASTRONOMICAL CLOCK^
'X*HE object of this communication was to explain to
-*- members of the Association and give them an oppor-

tunity of seeing in my house in the University a clock
which had been described in a communication to the
Royal Society, in 1869, entitled "On a New Astronomical
Clock and a Pendulum Governor for Uniform Motion."
The following description is taken from the Proceedings
of the Royal Society for 1869, except a few alterations

and additions, and except the drawings, which have not
been hitherto published :

—

It seems strange that the dead-beat escapement should
still hold its place in the astronomical clock, when its

geometrical transformation, the cylinder escapement of
the same inventor, Graham, only survives in Geneva
watches of the cheaper class. For better portable time-
keepers it has been altered, through the vicious rack-and-
pinion movement, into the superlatively good detached
lever. If it is possible to make astronomical clocks go
better than at present by merely giving them a better

escapement, it is quite certain that one on the same
principle as the detached lever, or as Earnshaw's ship-

chronometer escapement, would improve their time-
keeping.

But the irregularities hitherto tolerated in astro-

nomical clocks may be due more to the faultiness

of the steel and mercury compensation pendulum, with
its loosely attached glass jar, and of the mode in

which it is hung, and to instaloility of the supporting
clock-case or framework, than to imperfection of the
escapement and the greatness of the arc of vibration
which it requires ; therefore it would be wrong to expect
confidently much improvement in the time-keeping merely
from improvement of the escapement. I have therefore
endeavoured to improve both the compensation for change

I "On a New Form of Astronomical Clock with Free Pendulum and Inde-
pendently Governed Uniform Motion for Escapement Wheel." By Prof.
Sir William Thomson, F. R.S, (iJommunicated to Section A of the British
Association, Thursday, September 7, 1876.)
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of temperature in the pendulum, and the mode of its sup-

port, in a clock which I have recently made with an

escapement on a new principle, in which the simplicity of

the dead-beat escapement of Graham is retained, while
j

its great defect, the stopping of the whole train of wheels

by pressure of a tooth upon a surface moving with the

pendulum, is remedied.
I'magine the escapement-wheel of a common dead-beat

clock to be mounted on a collar fitting easily upon a shaft,

instead of being rigidly attached to it. Let friction be
properly applied between the shaft and the collar, so that

the wheel shall be carried round by the shaft unless

resisted by a force exceeding some small definite amount ;

and let a governor giving uniform motion be applied to

the train of wheel-work connected with this shaft, and so

adjusted that, when the escapement-wheel is unresisted,

it will move faster by a small percentage than it must
move to keep time properly. Now let the escape-

ment wheel, thus mounted and carried round, act

upon the escapement, just as it does in the ordinary

clock. It will keep the pendulum vibrating, and will.

just as in the ordinary clock, be held back every time it

touches the escapement during the interval required to

set it right again from having gone too fast during the

preceding interval of motion. But in the ordinary clock

the interval of rest is considerable, generally greater

than the interval of motion. In the new clock it is

equal to a small fraction of the interval of motion : -^-^ in

the clock as now working, but to be reduced probably to

something much smaller yet. The simplest appliance to

count the turns of this escapement-wheel (a worm, for

instance, working upon a wheel with thirty teeth, carrying

a hand round, which will correspond to the seconds' hand
of the clock) completes the instrument ; for minute and
hour-hands are a superfluity in an astronomical clock.

In various trials which I have made since the year

1865, when this plan of escapement first occurred to me,
I have used several different forms, all answering to the

preceding description, although differing widely in their

geometrical and mechanical characters. In all of them
the escapement-wheel is reduced to a single tooth or arm.

to diminish as much as possible the moment of inertia

of the mass stopped by the pendulum. This arm revolves

in the period of the pendulum (two seconds for a one
second's pendulum), or in some odd multiple of it. Thus
the pendulum may execute one or more complete periods

of vibration without being touched by the escapement. In

all my trials the pallets have been attached to the bottom
of the pendulum, projecting below it, in order that satis-

factory action with a very small arc of vibration (not more
on each side than -^}^-q of the radius, or i centimetre for

the seconds' pendulum) may be secured.

In the clock in my house the seconds' pendulum of the

fine movement, vibrates with great constancy through
half a millimetre, that is to say, through an arc of 77,70 of

the radian, on each side of the vertical. This, I believe,

is the smallest range that has hitherto been realised in

any seconds' pendulum of an astronomical or other clock.

In the drawing s represents the vertical escapement
shaft, round which is fitted loosely the collar c, carrying

the worm v. The small wheel, d, is worked by v, and
carries round the seconds' hand of the clock, a repre-

sents a piece of fine steel wire, being the single arm
to which the teeth of the escapement-wheel are reduced

in the clock described in this paper; pp the pallets

attached to bars projecting, downwards from the bob, B,

of the pendulum
; /, a foot bearing the weight of the

collar-worm and escapement tooth. The bar connect-

ing / with the collar is of such a length as to give a

proper moment to the frictional force by which the collar

is carried round. The shaft j- carries a wheel, represented

in section by ww, which is driven by a train of wheel-

work (not shown in the drawing) from the governor. This
wheel is made to go J per cent, faster than once round in

two seconds, while the pendulum prevents the collar from
going round more than once in two seconds.

My trials were rendered practically abortive from 1865
until a few months ago by the difficulty of obtaining a
satisfactory governor for the uniform motion of the

escapement-shaft ; this difficulty is quite overcome in the

pendulum governor, which I now proceed to describe.

Imagine a pendulum with single-tooth escapement
mounted on a collar loose on the escapement shaft just as

described above—the shaft being vertical in this case

also. A square-threaded screw is cut on the upper cjuarter

of the length of the shaft, this being the part of it on which
the escapement-collar works ; and a pin fixed to the collar

projects inwards to the furrow of the screw, so that, if the

collar is turned relatively to the shaft, it will be carried

along, as the nut of a screw, but with less friction than an
ordinary nut. Below the screw and long nut-collar, three-

quarters of the length of the escapement-shaft is surrounded
by a tube which, by wheel-work, is carried round about 5 per
cent, faster than the central shaft. This outer shaft, by
means of friction produced by the pressure of proper
springs, carries the nut collar round along with it, except
when the escapement-tooth is stopped by either of the

pallets attached to the pendulum. A stiff cross-piece (like

the head of a T), projecting each way from the top of the

tubular shaft, carries, hanging down from it, the governing
masses of a centrifugal friction governor. These masses
are drawn towards the axis by springs, the inner ends of

which are acted on by the nut collar, so that the lower
or the higher the latter is in its range, the springs pull the

masses inwards with less or more force. A fixed metal
ring coaxial with the main shaft holds the governing
masses in when their centrifugal forces exceed the forces

of the springs, and resists the motion by forces of friction

increasing approximately in simple proportion to the

excess of the speed above that which just balances the

forces of the springs. As long as the escapement-tooth is

unresisted, the nut collar is carried round with the quicker

motion of the outer tubular shaft, and so it screws up-

wards, increasing the force of the springs. Once every

semiperiod of the pendulum it is held back by either
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pallet, and the nut-collar screws down as much as it

rose during the preceding interval of freedom when
the action is regular ; and the central or main escape-

ment-shaft turns in the same period as the tooth, being

the period of the pendulum. If through increase or

diminution of the driving-power, or diminution or in-

crease of the coefficient of friction between the governing

masses and the ring on which they press, the shaft tends

to turn faster or slower, the nut collar works its way down
or up the screw, until the governor is again regulated,

and gives the same speed in the altered circumstances.

It is easy to arrange that a large amount of regulating

power shall be implied in a single turn of the nut collar

relatively to the central shaft, and yet that the periodic

application and removal of about :^^^ of this amount in the

half period of the pendulum shall cause but a ve/y small

periodic variation in the speed. The latter important

condition is secured by the great moment of inertia of the

governing masses themselves round the main shaft. My
communication to the Royal Society ended as follows :

—

" I hope after a few months' trial, to be able to present

a satisfactory report of the performance of the clock now
completed according to the principles explained above.

As many of the details of execution may become modified

after practical trial, it is unnecessary that I should de-

scribe them minutely at present. Its general appearance,

and the arrangement of its characteristic parts, may be

understood from the photograph now laid before the

Society."

I am sorry to say that the hope here expressed has not

hitherto been realised. Year after year passed producing

only more or less of radical reform in various mechanical

details of the governor and of the fine movement, until

about six months ago, when, for the first time, I had all

except the pendulums in approximately satisfactory con-

dition. By that time I had discovered that my choice of

zinc and platinum for the temperature compensation, and
lead for the weight of the pendulums, was a mistake. I

had fallen into it about ten years ago through being in-

formed that in Russia the gridiron pendulum had been

reverted to because of the difficulty of getting equality of

temperature throughout the length of the pendulum ; and
without stopping to perceive that the right way to deal

with this difficulty was to face it and take means of secur-

ing practical equality of temperature throughout the length

of the pendulum (which it is obvious may be done by
simple enough appliances), I devised a pendulum in which

the compensation is produced by a stiff tube of zinc and a

platinum wire placed nearly parallel each to the other

throughout the length of the pendulum. The two pen-

dulums of the clock shown to the British Association were

constructed on this plan. Now it is clear that the mate-

rials chosen for compensation should, of all those not

otherwise objectionable, be those of greatest and of least

expansibility. Therefore, certainly, glass or platinum

ought to be one of the materials, and the steel of the ordi-

nary astronomical mercury pendulum is-a mistake. Mer-
cury ought to be the other (its cubic expansion being six

times the linear expansion of zinc) unless the capillary un-

certainty of the mercury surface lead to irregular changes

in the rate of the pendulum. The weight of the pendulum
ought to be of material of the greatest specific gravity

attainable ; at all events unless the whole is to. be mounted
in an air-tight case ; because one of the chief errors of the

best existing pendulums is that depending on the varia-

tions of barometric pressure. The expense of platinum

puts it out of the question for the weight of the pendulum,

even although the use of mercury for the temperature

compensation did not also give mercury for the weight.

Thus even though as good compensation could be got by
zinc and platinum as by any other means, mercury ought

on account of its superior specific gravity (nearly three

times that of lead) to be preferred to lead for the weight

of the pendulum.

I have accordingly now made several pendulums (for

tide-gauges) with no other material in the moving part

than glass and mercury, and with rounded knife edges of

agate for the fixed support ; and I am on the point of

making four more for two new clocks which I am having
made on the plan which forms the subject of this com-
munication. I have had no opportunity hitherto of test-

ing the performance of any of these pendulum^, but their

action seems very promising of good results, and the
only untoward circumstance which has hitherto appeared
in connection with them has been breakages of the glass in

two attempts to have one carried safely to Genoa for a tide-

gauge made by Mr. White, to an order for the Italian

Government.
As to the accuracy of my new clock, it is enough to

look at the pendulum vibrating with perfect steadiness,

from month to month, through a range of half a centimetre
on each side of its middle position, with its pallets only
touched during ^J^ of the time by the escapement-tooth, to

feel certain that, if the best ordinary astronomical clock
owes any of its irregularities to variations of range of its

pendulum or to impulses and friction of its escapement-
wheel, the new clock must, when tried with an equally

good pendulum, prove more regular. I hope soon to

have it tried with a better pendulum than that of any
astronomical clock hitherto made, and if it then shows
irregularities amounting to yg of those of the best astro-

nomical clocks, the next step must be to inclose it in aa
air-tight case kept at constant temperature, day and night,

summer and winter.

ON THE TROPICAL FORESTS OF
HAMPSHIRE '

ENGLAND at the present time has a climate far from
tropical, but at the time to which this lecture refers

the palm and spice plants flourished here ; and hence the

climate then may rightly be spoken of as actually tropical.

The data on which this inference is based are the fossil

leaves which are found in the clays of the south of Hamp-
shire. Out of the many thousands of such leaves obtained
by me during summer holidays for many years past, some
selected specimens were exhibited in a cabinet in the Loan
Collection of Scientific Instruments. Other collections of

leaves from this spot and from Alum Bay have been made,
and may be seen in the British Museum. It is the district

immediately along the line east and west of Bournemouth
which has been specially examined, and it is in the lower

Bagshot beds, which are, comparatively speaking, amongst
the youngest of the geological scale, that the leaves re-

ferred to have been found.

These Bagshot beds need not detain us ; but as I have
referred to them as amongst the youngest in the geological

scale, I may mention that above them we have the Brackle-

sham beds, full of marine forms ; the Barton beds, also full

of marine forms, but telling a tale of a different sea ; the

Headon, Bembridge, and Hempstead series, with many
repetitions of marine and fresh-water conditions, indicating

long lapses of time. There is, too, the whole Miocene
period, of which we have no trace in this district, but which
we believe from continental evidence was of vast duration.

Then, too, there followed periods of immense length,

during which England underwent its latest glacial epoch

;

after that, the time during which the gravels were formed.

While, therefore, we speak of these beds as almost the

youngest of our series, they belong to periods of an in-

calculably remote past.

It is from the cliffs principally, and from the deep
cuttings of the recently constructed railway from Bourne-
mouth to Parkstone, that our knowledge is mainly de-

rived. There are, in addition, the diggings carried on
I Lecture in connection with the Loan Collection of Scientific Apparatus,

given at the South Kensington Museum, December 3 1876, by J. Starkio

Gardner, F.G.S.
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for commercial purposes. Great interest attaches to

these somewhat monotonous-looking cliffs, as it is from
them that has been unearthed the marvellously rich

flora which I shall briefly describe further on. Let
us commence by visiting the diggings near Wareham.
We see that they are situated on a wild moorland
with hillocks, under the high range of chalk downs, in a
gap in which stand the massive ruins of Corfe Castle.

Very bleak and barren the scenery looks in high winds
and driving showers, and the latter are of unusually
common occurrence, the clouds being caught and held by
the high downs. The moorland stretches far to the sea
and enwraps Poole Harbour, continuing as far as the eye
can reach, beyond Bournemouth to the tower of the fine

old abbey of Christchurch and to the New Forest, being
here and there clothed with extensive pine plantations.
But in fine weather it has a charm of its own and is

especially lovely when the yellow furze and purple heather
are in full bloom. Even the actual diggings themselves
are most picturesque, especially those now abandoned, as
there we find little deep blue lakes surrounded by many-
coloured cliffs fifty feet in height, in which bright yellows,
magentas, and crimsons predominate. I do not apply
the word blue to the small lakes poetically, for they
are of an intense blue, finer in colour than the famed
blue of the waters of some of the Swiss lakes. The heath
is, in some patches, of a magenta colour, where a crimson
clay patch forms the soil. ^ we examine these chffs and
banks v^e find them composed of clays dark or white, or
red and white mottled, of layers of coarse grey grit and of
sands of every shade of red and yellow, white, and varie-
gated. Often the sands have angular lumps of clay im-
bedded in them. The quarrying is mostly done in open
pits, the clay being dug out perpendicularly with a long
and narrow spade. Some of the deeper seams are mined,
and a considerable depth is reached in Mr. Pike's work-
ings, and at Branksea it is worked under the sea-level.

These pipeclays are exported to all parts of the world
Avherever good pottery is made.

Overlying the pipeclays we find another series of de-
posits, which are not here quarried for use, but looked
upon as refuse; but near Bournemouth they are dug into
in many places for the brick earth contained in them.
They are easily distinguished by the darker colour and
more sandy nature of the clays. These drab clay basins
are of smaller extent and are full of remains of decayed
leaves, and have actual seams of coal in them, which is

burnt by the villagers. We now cross Poole Harbour, at
hi^;h tide a magnificent sheet of water, the distant hills,

behind which the sun sets, giving it the appearance of an
Italian lake, and glance ac Branksea Island as we pass

—

the owner of which, however, will not allow us to land. In
the sheltered bay of Studland we can see but little of the
cliifs, as they are now mostly overgrown to the very beach.
We are struck, however, by the coloured sands which
forcibly remind those of us who are fainiliar with them of
the still more biilliant hues of the sands at Alum Bay.

Being ferried across the inlet of Poole Harbour and
walking along the beach towards Bournemouth, we find
the coast for the first mile composed of hills of blown
sand, beyond which the chffs we have been viewing from
a distance rapidly rise. These cliffs are themselves of
rather monotonous appearance, being devoid of the bril-
liant colouring so conspicuous atAlum and Studland Bays,
but they are crowned for the greater part of their length
wiih pine woods. Their colour varies from buff to white
and from white to slate colour. We notice apparently
endless successions of clays, sands, and grits deposited at
different angles and without any single bed being trace-
able for moie than a few yards. The cliffs, preserving
the same characters for a distance of four miles, extend
to near Boscombe, where we notice a change in their
composition. The clays are black and still more sandy,
the upper parts of the cliffs are far less steep and seem

composed of loose white sands and shingle with a thick

capping of gravel.

At length still further east these beds disappear beneath
the sea in consequence of the general dip of the strata.

The sand beds which follow, where they cap the cliffs,

are recognised from a great distance by their greater
slope from the cliff shorewards, for they are so loosely

composed that every wind blows the sand away in clouds
and leaves the shingle to rattle down on to the beach.
So loose is this material that that part of the coast line

which had cliffs composed of this sand has now but an
insignificant height ; all the sand has been blown away by
wind and wasted by rain, until the shingle has been left

dropping lower and lower, and the stones which neither

wind nor rain could affect, have come closer and closer

together. This is the cause of the land connecting Hen-
gistbury Head being much lower than any other in the

neighbourhood. The shingly beds are ancient sea
beaches, and the slope of them to the ancient sea can
still be seen in places. So long have they been exposed
that the flint pebbles in them are sometimes almost de-

composed, the familiar white coating to the flints being
an inch or moie thick. This shingle, which is composed
of rounded pebbles, that tell the tale of a long rolling

on the old sea beach, is now the source of the pebbles on
the present beach, and the round condition of the pebbles
on the present beach on this part of the coast is not as on
the shore further towards Poole, or as at Brighton, the

result of present wave action, although the existing

sea has undoubtedly reduced the pebbles in size. They
cannot be confounded with the later angular river gravels

which everywhere cover this area.

At the peninsula of Hengistbury Head, about six miles
beyond Bournemouth, the cliffs again rise, being at first

composed of black, chocolate-coloured, and white sands
with pebbles, and farther on of green clayey sands con-

taining nodules of large irregularly-shaped concretions of

sandy, argillaceous ironstone disposed in layers, until

lately worked for iron and shipped to the smelting fur-

naces of South Wales. Beyond Christchurch Harbour we
have cliffs of white sand which, according to my views,

close the series.

Inland the country has a barren appearance except in

the plantations, and the scattered brick pits afford no
additional information of use to us in our present re-

searches. There is but little of interest to the tourist

except on the very edges of the district where the archaeo-

logist will be interested in the Minsters of Christchurch,
with its associated ruins, Wimborne, and the ruins of
Corfe Castle.

No order of arrangement is at first apparent in these
beds, but by going backwards and forwards over the
ground attentively there is, it seems to me, a very well-

marked and recognisable sequence. I will now tell you
what I take to be this sequence. It has never been sub-
mitted to geologists before, and it is possible, as is often

the case with new work, that there may be some objec-

tions raised to it.

FRESHWATER. MARINE

Fg.

I would refer to the diagram (Fig. i) where I have ex-
pressed my reading of this district. This lower fresh-water
series is seen in the neighbourhood of Corfe and forms part
of the cliffs at Studland. It is characterised by abundance
of pipeclays, and has a thickness of 200 feet or more.
The middle freshwater series, also met with near Corfe



yan. II, 1877] NATURE
231



23: NATURE {Jan. II, 1877

and at Studland, forms the whole thickness of the cliffs

between Poole Harbour and Bournemouth, We thus

have a magnificent section four miles long and 100 feet

in height. Branksea Island is also formed of this series.

Their entire thickness cannot yet be accurately stated,

but may be put down at some 300 feet. They are cha-

racterised by the fact that the clays contained in them are

usually brick- earth.

The next series above is a marine series and is some
400 or 500 feet thick. The base beds are dark sands and
clays, succeeded by pebble beds and sands, then more
sandy clays with pebbles, and ending with a thick deposit

of white sands. This marine portion of the series occupies

the cliffs between Boscombe and High Cliff.

Plain as this order of deposition appears, we have col-

lateral proof that this interpretation is right, for at Alum
Bay there is a complete section of the whole of these

beds although somewhat thinned out, upheaved verti-

cally, that is, turned completely on end, so that we
can examine them in detail in the space of a few
hundred yards, like passing in review volumes on a
book-shelf. We see in succession the lower pipe-clays,

the briUiant sands, the darker clays, sands, pebble-

beds, one after the other, so tilted up and so placed that

those who know nothing of the depression and elevation

of areas can with difficulty be brought to believe that

they have all been deposited horizontally.

In giving you the history of the deposition of these
beds, I shall have to speak of a sinking area, and before
doing so let me remind you that in Lyell's " Geology," a
book in everyone's hands, many instances are recorded,
of sinking areas in historic times, from our knowledge of
which we feel justified in supposing that there were sink-

ing areas in geological times.

The thick pipeclays and quartzose gtits which we find

at the bottom of the series can without the shghtest hesi-

tation be referred to the result of the wearing away of
granite rock, for wherever granite is worn away by water,
there we find white clays and similar quartz grits. We
need not go further than Cornwall to see still finer clays,

which have been produced in quite recent times from
granite by the agency of water. The beds of this district

included in the Tertiaries, first laid down over the chalk,

were those now called London clay (a mai-ine deposit),

and when the streams which brought down our Bagshot
beds first spread out their deposits, they spread over the
London clay, except, perhaps, in those places where they
first cut away the London clay, so that some of these
Bagshots were possibly laid down on the chalk. The
water in this case came from the west, and as here we
are nearer the hills, which were the source of the clay,

we find the grits coarser and the clays thicker.

At Studland the grits are not so coarse, and at Alum
Bay, a long way east, the sands are very fine, so that
anyone knowing the district could tell which of these
specimens came from either place.

Each clay-patch represents a small lake, first scooped
by the running water out of the beds just previously
deposited, and then filled in by sediment. The mode
of action is this :—The weather disintegrates the
exposed surfaces of the distant granite rocks, and the
loosened particles are carried by rain into streamlets,
which convey them on to the river. The river,

tearing and tumbling along, grinds the rocks which
have fallen into its bed into round boulders, until in flood
times the water is white with finely-divided granite. This
grit being hurried along by the rush, is spread far and
wide over the valley whenever the stream bursts its banks,
which mountain torrents very often do, while the finer

particles are still held and carried on until a lake or pool
is met with, where the speed is checked ; these fine par-
ticles are then dropped, and the water becomes quite clear.
This deposition of fine clay goes on for ages, until the
lake becomes filled up, the water gets diverted into

another channel, and what was a lake becomes dry land
;

the river at the next flood spreads over the valley, covers
in common with the surrounding ground what was the
lake again and again with thick grits. Such is the origin

of the lai-ge basins containing the clays which serve now
to make your pipes and your crockery. You have only
to recognise that the valley in which this takes place was
slowly sinking, and there is no limit to the thickness of
sands and clays which might be thrown down on any one
spot, and in this way can be explained the sudden
changes from grit to clay, which would else be a puzzle

to us. The size of these old lakes is very well seen now
wherever a clay basin has been quarried away, for the
clay is quarried away for use whilst the sand is left.

Some of them are represented by the beautiful blue pools
I told you about, and are seen, thereforcj to have been
about one-quarter to one-third of a mile round, whilst

their depths have varied from 30 to 6q feet. Mr.
Lawrence Pike informs me that other clay basins are of

larger extent, being | of a mile in diameter. Their
greatest length is in the direction of the valley. These
clays extend under the surface, eastward, for they are

worked at Branksea under the sea-level, at Parkstone,
and near Bourne. At Alum Bay they are tilted up,
and are full of beautiful fossil leaves.

This next series of beds above, which I have told you
are of a different character, mark a great change in the
conditions of the land. The clay patches are of smaller
extent, being the filling in of mere ponds or puddles,
which acted on a smaller scale, as the lakes of which we
have just spoken. The change indicated by these beds
is one from the valley in which the previous contained beds
were deposited, to a broad low-lying tract in proximity
to the £ea. We infer that we can trace how this tract

became gradually lowered and lowered down to the sea-

level.

The belief in the gradual lowering of the land in this

area is borne out by the fact that in the cliffs near Poole,
which are slightly lower in position than those farther

east, we get only leaves of evergreens and forest trees,

whilst as we work our way east so as to meet with beds
on a higher level or, which is the same thing, of more
recent age, we get a mixture of ferns and other plants,

which require much moisture, whilst farther east still we
get assemblages of plants that could only have lived in

absolute swamps.
Low as the land appears to have become we have no

evidence whatever, throughout the whole thickness of this

part of the series, amounting to 300 feet at least, with an
exception which I will tell you about directly, that it was
low enough to be inundated by the sea, as the few shells

that have been found are of fresh-water kinds. The
exception alluded to is the occurrence of logs of wood
bored by the ship-worm or teredo. All the ship-worms
generally known to us live only in salt water, and are so

delicately organised that the slightest mixture of fresh

water instantly kills them. This isolated fact for some
time presented a grave difficulty, but happening to readj

Mr. Gwyn Jeffreys' interesting account of the habits oif

this creature, I not only found that he relates the occur
[

rence of similarly bored wood 300 miles up the Rive
j

Gambia, but distinctly states that there is a specie:

which lives in fresh water. Therefore this suppose(|
marine indication may be on his authority removed, ancl|

supposing this theory should be verified and universall
1

accepted, we may safely infer that these middle beds arj

of fresh-water origin.

We now come to the third series of beds. A still cor|

tinued sinking of the area brought this swampy conditio
j

so low that the sea was no longer kept out, but, burstin

through, formed great salt-water lagoons teeming wit

life ; for we suddenly find crowds of marine forms inj

bedded in what was formerly black mud, such as v|

might find now in the existing Poole Harbour here.
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In this series of marine beds we have at the bottom
lagoon beds, as I call them, which may represent a similar

state of things to what we see at Christchurch, or Poole,

or Weymouth, or any place where we have mud banks
left dry cr even shallow, between each returning tide.

We still find here leaves of trees, many of them doubtless
overhanging the lagoons, which have so slowly decayed,
that they are overgrown with zoophytes ; crowds of
oysters are met with ; we find the remains of shore-

crabs, which from our knowledge of existmg species,

we infer, overran the muddy shore ; the callianassa, a
prawn-like creature, which bored through the mud

;

limpets, areas, corbulas, and many other shell-bearing

molluscs, passing their lives, dying, and becoming buried
in the sediments of the sheltered lagoons. This lagoon
condition went on until the gradual sinking has permitted
the ever-encroaching surf to break over the lagoon barrier,

to rush in, and in time overwhelm them with rolled shingle

and sea-sand. We still trace the lagoon condition for a
mile or so east, where it is represented by cigar-ash

coloured sands, impregnated with salt, and coloured with
this dark tint of carbonaceous matter. These sands
contain very perfect remains of branches of a coniferous

km

BRANCH OF CONIFER
Fig. 3.

—

Taxodiuvi.

tree resembling the genus Dacridium and large pieces

cf ractus. It should be mentioned that this is the

earliest cactus known, and that the spines are found to

be still flexible. The sands are in other places crowded
with fruits something like those met with at Sheppey.

Unfortunately the salt contained in them effloresces and
splits all these specimens into fragments.

I may just tell you that at Hengistbury Head we have
deeper sea deposits, with sharks' teeth and bones. At
Highcliff, Barton, Ave have relics of a sea swarming with

life, myriads of fossil shells may be collected on the cliffs,

whilst still further on at Hordwell, we have beds showing
that the land arose again, affording suitable conditions

for the growth of luxuriant palms, and was the haunt of

the alligator, turtle, and other reptiles which are now con-

fined to tropical countries.

Fig. 2 is a view of the Valley of the Bourne at the time
referred to above ; a description will be given in the next

article. {To be continued.)

GEOGRAPHICAL CURIOSITIES
DURING the meeting of the International Geographi-

cal Congress at Paris in 1875, the National Library

opened an exhibition supplementary to that which was
.held in the Tuileries. Although very rich in documents
and modern geographical works, the great national insti-

tution did not wish to show simply a duplicate of the col-

lections exhibited at the Tuileries, and it therefore brought
out only ancient and rare objects which the rules of the

establishment wisely forbid to leave the building. Thus
it showed to the public neither its great topographical

maps, such as those of Cassini, van der Maelen, &c., nor
its recent atlases, its numerous geological maps, its hydro-

graphic charts of the French, English, and other Admi-
ralty Departments. But, thanks to M.Leopold Delisle,

Administrator-General of the National Library, and to

M. E. Cortambert, Librarian of the Section of Maps and
Plans, there was exhibited in the magnificent Mazarin
Gallery a collection unique of its kind, and to which the
Departments of Printed Books, Manuscripts, and En-
gravings contributed. The objects exhibited belonged
generally to Group IV., devoted to Historical Geography
and the History of Geography, and comprised, besides
ancient and modern works and MSS. treating of geo-
graphy and its history, ancient maps and globes, instru-

ments used by ancient geographers, astrolabes, sun-
dials, &c.
The success of the exhibition in the Mazarin Gallery

inspired the Administration of the Library with the happy
idea of transforming this temporary exhibition into a per-
manent institution. This has been established in the
ground-floor of what is known as the " Salle des Globes,"
and in the two rooms which look out upon the great court
of the Rue Richelieu, has been recently opened to the
pubHc who arc admitted on Tuesdays from 10 to 4.

Although the limited space at disposal in these apart-
ments has not permitted the transference of all the objects

exhibited in the Mazarin Gallery, and although the De-
partments of Manuscripts and Printed Books have kept
possession of some of the valuable documents lent on the

occasion of the Geographical Congress, the exhibition is

nevertheless of the greatest interest on account of the
rarity of the objects which it contains. Space forbids us
to give a complete list of the many objects exhibited,

though we are able, through the courtesy of the editor of
La Nature, to give illustrations and descriptions of a few
of the curiosities. There are nearly 500 objects alto-

gether, and those who desire a complete descriptive cata-

logue of them should procure No. 178 of the French journal
just referred to.

On entering the first room of the exhibition the visitor

is at once struck with the large dimensions of the two
great globes of Coronelli, made, in 1683, by order of the
Cardinal D'Estrees, who presented them to King Louis
XIV. One of the most curious objects shown m this

room is a map of the world, probably of the ninth or
tenth century. It is a copy of one which appeared in a
Commentary on the Apocalypse written by Beatus, a
benedictine of the monastery of Valcovado in Leon, who
lived in the eighth century. The original of which the

one exhibited (Fig. i) is a copy, belongs to the library

of Turin. It shows strikingly the wonderful notions
which these old monks had of the universe, and especially

of the earth in which they dreamed their uneventful lives

away. Four winds, represented by the grotesque figures

seated upon the skin or leathern bottles, and holding
shells in their mouths, indicate not the four cardinal

points, but the collateral points, where the sun rises and
sets at the summer and winter solstices. The orientation

of the map, as was for long the custom in the middle
ages, places the east at the top, the west below, the north
on the left, and the south on the right. A circular ocean,

the old river Oceanos of Homer, surrounds the world. If

we examine the interior of this strange tnappenionde,

Europe will be seen on the left, Africa on the right, and
Asia at the top. The Mediterranean is represented by a
very regular parallelogram, extending from east to west.

A not less regular branch of this sea occupies the place of

the Archipelago, the Black Sea and the Sea of Azov, and
bounds Europe on the east, the north-east point of the

continent being indicated by the words Hie Caput
Europe (Europee). Islands uniformly square are spread
over the Mediterranean ; we may recognise under strange

names, Corcyra, Cyprus, Samos, Sicily, Corsica ; the
name Tassis, which may also be noticed, designates, no
doubt, the City of Tarsus, which the author evidently

regards as an island.

In the surrounding ocean appear other islands not less

fantastical. On the east the island of Crisa and Algure
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(for Argire), in allusion to the region of gold and silver of

the ancients, in trans-Gangetic India ; on the north-east

the Island of Tule, which recalls the famous Thul^
;

Britannia ; then the Island of Scotia, which, however, is

not Scotland, as many might be apt to think, but the

original home of the Scots, Ireland ; for it was not till

about the twelfth century that the name was fairly trans-

ferred to North Britain.

The orography of Europe is shown, partly in enormous
cones, partly in elongated masses, five principal chains,

of which only one is named, the Mountains of Gaul
{Mojites Galliariini), without doubt, the Pyrenees. The
hydrography is wretchedly meagre. The largest river is

correctly set down as the Danube (Danubu), but what a
curious course is given to it ! The second in extent is the

Tagus, under the name of Taviis, which in utter contempt
of geography, discharges itself into the Mediterranean.
What considerable river is that which flows towards the
east under the name of Eitsis, a name still applied in Asia
to a large river situated almost opposite to this one ?

Perhaps it may be meant for the Pontus Euxinus itself,

the Black Sea ; for to mistake a sea for a river was not
an uncommon thing with these old geographers.
The political geography is of a higher kind than the

physical geography. To speak only of Gaul we find

mention made of Aquitaine, Toulouse, Gallia Lugdunensis,

Fig. 1.—Map of the world contained in Beatus's Commentary on the Apocalypse (loth c.)-

and Gallia Belgia ; we also find Francia, which, however,
does not stand for France but for Franconia.

In Asia, on the spot, no doubt, where Paradise was
supposed to have been placed, appear Adam and Eve, in

a grotesque position, and near them the serpent, who,
however, has nothing tempting about him. Ten conical
mountains surround this curious scene, without names
except Libanus, the Caucasus, Carmel, and Sinai. Only
three rivers flow in this vast space : first the Jordan,
which encompasses Mount Lebanon in a very strange
way ; the Euphrates, which, though it bears no name,
may be divined by the name Mesopotamia written on its

banks ; and then the Eusis, that mysterious Eusis to

which we referred above.
The countries and the towns are more abundantly^

treated, though scattered pretty much at hazard. Jeru-tJ

salem holds the first place, under the abbreviation, Ihrlm
;

Judea, Ascalon, Sidon, Antioch, Asia Minor, Phrygia,

Mesopotamia, &c., are represented in situations more or

less inexact.

In Africa, what strikes one at first is the Nile, the enor-

mous Nile, divided near its sources into two branches,

each issuing from a lake ; it falls into the sea by a mouth
larger than that of the Mediterranean itself. A note in-
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serted between its sources tells of the gold which is mixed
with the sand of the river, a vast lalce which it traverses
and the sandy deserts of Ethiopia, through which it flows'.
The only other river seen in Africa is one without a name,
which descends from the country of the Gaiamantes and
falls into the Mediterranean ; it is probably the Bagradas
—the Medjerda of the present day. The mountains of
Africa are but poorly shown. After Mount Atlas {Afantes
Atlamii), which is neither in ics place nor very markedly
brought out, there may be noticed three mountains which
abut in the Mediterranean, and two steep and sharp-
pointed mountains designated by the scarcely legible

Fig, 2.—Copper cosmographic apparatus.

words, duo Alpes Contra Arasibij this should perhaps
be read Contraria sibi, i.e., two mountains opposite each
other, forming, as it were, two walls between which is a
narrow passage. But where exactly are they ?

A note inserted in the south of the map tells us that,
independently of the three points of the known world,
there is beyond the ocean a fourth part which is unknown
to us on account of the heat of the sun, and on the con-
fines of which, it is fabled, adds the author, that there are
Antipodes.'

A reproduction of this map belonging to the nth
\ For the above details we are mainly indebted to an article recently pub-
shed by M. E. Cortambert.

century shows a marked progress on that which we have
just described.

I !(;. 3. - Arab zouiac ioae-firih size of original).

The room in which this map is exhibited contains many
equally curious objects, some of them of great rarity and

Fig. .j.—French astrolabe (one fifth size of original).

value. Among these we may mention a copper cosmo-
graphic apparatus (Fig. 2) by Thuret, of date 1725, On

MARTIN BEHAIM's MAP OF THE WORLD.

Fig. s-—Martin Behaim's map 01 the world.

one face are represented the northern constellations and
the signs of the zodiac, as well as the correspondence of
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these signs with hours and days ; on the other side is

shown the movement of the planets around the sun. It

is worked by means of a clockwork mechanism in the

interior, and is made to indicate the days, months,
and years. In other rooms are shown the curious

Arab zodiac represented in Fig. 3, and a French astro-

labe (Fig. 4) made by Frangois Chassignet, and of date

Rome, 1622. Another interesting object is a facsimile

map of the world, painted on parchment by order of

Henri II. (1547-15 59). Some critics, among others M.
D'Anezac, date it as far back as the time of Francois I.

(1515-47). In Fig. 6 we have reproduced a portion of

South America after this curious document.
Among other objects is a facsimile of the well-known

Fig. 6.—North-east region of South America (i6th c ).

globe ot Martin Behaim, of date 1492, the original of

which is at Nuremberg. This globe is extremely curious,
specially on account of the lacuna in the region where
America should be, that continent not having been dis-

covered when the globe was made. An idea of the con-
tents of this globe may be obtained from the illustration,
F'g- 5- There is also the only known copy of the cele-

brated map of the world of Sebastian Cabot, of date 1544.

A valuable legend in Latin and Spanish informs us,

among other things, that John and Sebastian Cabot
landed on the new continent in 1494.

Such are a few of the objects exhibited in this extremely

interesting and instructive collection. No doubt many
of our readers will be glad to know of its existence, and
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those who lake an interest in the pi ogress of geography
will doubtless think with us that such an exhibition adds
one more to the many attractions of Paris ; now that the
Loan Collection is closed, nothing at all approaching it

exists in London.

TEMPERATURES AND OCEAN CURRENTS IN
THE SOUTH PA CIFIC

T N the Annalen der Hydrographie und jnarttwteti Me-
* ieorologie (Jahrg. iv., 1876, Heft 6, p. 219), Herr von
Schleinitz, a member of the recent expedition in the
German corvette Gazelle, states his views on ocean tem-
peratures and currents ; these are somewhat different from
those expressed by Sir C. Wyville Thomson (Proc. Roy.
Soc, vol. xxiv.), which are based on the data obtained
during the Challeui^er expedition. The Gazelle, after

leaving Auckland (New Zealand), pursued a course
almost due north as far as the Fiji Islands ; thence
she proceeded to the Samoan Islands, situated at a
short distance north-east of Fiji. After a brief excursion
to the Tonga group and back, the Gazelle (from long.
172° i8'-5 W., and lat. 14° 28'-! S.) sailed some 2,500
nautical miles in a south- south-east direction (to long.
141° ii'-4 W., and lat. 45° 33'-6 S.), after which she took a
due easterly, and later on, a south-easterly course, to
Magellan's Straits (long. 80° 3o'-3 W., lat. 51° 4i'-6 S.).

The observations of temperature on the long cruise be-
tween the Samoan Islands and the Magellan's Straits
are of special interest, as the course taken by the Gazelle
hes to the south of that pursued by the Challens^er.

On the first part of the course described, which has a
direction nearly coinciding with the meridian, eight series

of observations of temperature were made. The bottom
profile of this part shows a peculiar absence of elevations,
which is all the more remarkable when compared with any
similar profile of the same length in the Atlantic.

The conclusion arrived at by Herr von Schleinitz, and
based on the results of his observations is, that in the
Pacific the arctic deep-sea current crosses the equator in

a southerly direction and meets the antarctic current
only between lat. 30° and 36° S. This is just the reverse
of what takes place in the Atlantic, as it seems highly pro-
bable from the observations of both the Challenger and
the Gazelle expeditions, that in the Atlantic the antarctic
deep-sea current passes the equator, running northward of
the same to a considerable distance.

Herr von Schleinitz concludes from these latter ob-
servations, that if the antarctic deep current enters the
North Atlantic, even as a current of limited breadth, it

must nevertheless carry enormous quantities of water from
the South Atlantic to the North Atlantic, as it is certain
that the current has a depth of more than 1,000 fathoms on
the average. He then asks the question. What becomes
of this mass of water ? There is no strong surface current
in existence which carries it back to the South Atlantic

;

even the current caused by the south-east trade winds
runs more towards the Gulf Stream than towards the Bra-
zilian coast current. There seems only one hypothesis
possible, viz., that a great part of the water flows through
the Arctic Sea and Behring's Strait into the North Pacific,

and that may be the cause of the preponderance of the
arctic current of this ocean over its antarctic one.
The natural conclusion drawn from this is that the

South Pacific, in order to complete the whole circle, gives
a great part of its waters to the South Atlantic, and as a
proof of this it might be pointed out that the ice limit

does not approach the equator so much anywhere as it

does in the South Atlantic.

The following facts may also be mentioned as in favour
of the hypothesis of a certain regular circulation taking
place in the manner described. A comparison of the air-

isotherms as well as the sea-isotherms both of the Atlantic
and Pacific Oceans shows that (i) the South Atlantic is

colder than tnc North Atlan;..c
; (2) the Norih Atlantic is

warmer than the North Pacific
; (3) the South Pacific

is warmer than the South Atlantic.

The higher temperature of the North Atlantic Ocean
has hitherto been generally explained by the influence of
the Gulf Stream. But a similar current exists in the
North Pacific, and yet this is colder. There is no doubt
that the Gulf Stream has a warming effect on some Euro-
pean coasts, but it is very probable that considering its

comparatively small breadth of about 100 nautical miles,
and shallow depth of only 100 fathoms, the stream is far
too insignificant to be able to exercise a perceptible influ-

ence upon the climate of the whole North Atlantic and of
the coasts surrounding this ocean.
On the other hand it does not seem to have been suffi-

ciently appreciated hitherto, that a very large part of the
North Atlantic is filled by water, which has crossed the
equator, even if at a considerable depth. However
trifling the rise in the temperature of this water, as caused
by the passage over the equator, may be, when compared
to the general temperature of the South Atlantic, it is

nevertheless a fact that there is an important amount of
heat, which the South Atlantic loses and the North
Atlantic gains, on account of the very large extension of
the current. Nor can it be objected with regard to this,

that the mean temperature of that mass of water is pro-
bably below the mean temperature of air in the North
Atlantic, because there is no question of absolute heat,
but only of difference of temperatures between the North
and South Atlantic.

The excess of water in the North Atlantic, which is not
carried back into the South Atlantic by the surface-cur-
rents, and which passes through the Arctic Ocean (where
it loses the heat it possessed) into the North Pacific,

causes a decrease of temperature in the latter, and, pro-
ceeding southward, i.e., again crossing the equator and
thus absorbing heat, produces an increase of temperature
in the South Pacific. Finally, the South Pacific gives
back to the South Atlantic a part of that water at a very
low temperature, which originally flowed from the latter

into the North Atlantic perceptibly heated, on account of
its passage through the tropics.

This circulation, however, is not to be understood as if

the lowest strata of all the oceans took part in it j on
the contrary, there are doubtless only single currents in

the lower strata which follow it, while others may flow in

an opposite direction. Further observations will throw
light on these hypotheses ; those made up to the present
are yet insufficient and at times even contradictory. At
the same time it must not be overlooked that a constant
exchange of water between the lower and upper strata,

i.e., currents flowing in a vertical direction, are proved to

exist beyond doubt, particularly in certain zones.

In conclusion Herr von Schleinitz considers the oceanic
system of currents to be evidently a very comphcated and
at present obscure one, upon which the observations made
on board the Challenger and the Gazelle throw but a very
faint light.

The second part of the course pursued by the Gazelle,

as described above, did not differ sufficiently in latitude,

and therefore could not furnish any data which would
be useful or decisive on the subject in question. How-
ever, the observations which were made give results in

complete accordance with the hypothesis referred to

above.

ON THE MEANS OF PROTECTION IN
FLOWERS AGAINST UNWELCOME VISITORS

THE phenomena relating to this subject, which have
important bearings on the doctrine of selection,

have recently been discussed by M. Kerner in an interest-

ing monograph communicated to the Festschrift published
on occasion of the twenty-fifth anniversary of the Zoo-
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logico-Botanical Society in Vienna. The following is a

brief outline of this paper :—

M. Kerner, first of all, thinks it unwarrantable to divide

the characters found in plants into physiological, which
bring- their possessors a certain advantapfe, and morpho-
logical, which are of no advantage. While, no doubt,

profitless and even disadvantageous formations occur in

plants, it is yet certain that such individuals are soon

extinguished and suppressed by others which bear advan-

tageous characters. Most of the so-called morphological

characters have rather a certain biological significance,

and it is only from the lack of observations regarding

them that the material for their comprehension is so

defective.

Hitherto study has mostly been directed to the relations

between the forms of flowers and those of the animals

visiting them. M. Kerner gives an account of those

manifold forms hitherto regarded as only of morphological

significance, but the use of which is to guard flowers

against uninvited guests and against all injurious influ-

ence, and attacks to which they may be exposed ; these

forms therefore are of essential biological value.

How numerous are these enemies and uninvited guests

will appear from the following brief sketch :—First, there

are the large grazing animals, such as the ruminants,

solipedia, &c. Then there are snails, especially the

voracious Helicidse, which, indeed, are seldom found

in the flowers, not because they despise them, but

because they are kept from them by a group of stiflf

bristles and prickles underneath the flowers. The same
holds for soft insects, especially many larvae of cater-

pillars. The wingless aphides are, specially among soft

insects, to be noted as unwelcome guests of flowers.

They are found extremely seldom in flowers, being warded
off by suitable means, but if they are carried into the

flower they immediately force their proboscis into the

sappy tissue. The insects with a firm chitinous skeleton,

again, easily pass over the bristles and prickles ; only

their posterior feelers are sensitive to contact with sharp

points. Among animals of this class those are injurious

to flowers which, in consequence of their too small size

do not, in passing through to the nectar at the bottom of

the flower, brush against either the anthers or the stigma.

They take away the nectar without effecting fertilisation.

But even when the chitinous insects are of the proper

size they are unwelcome to flowers if they are wingless,

for in that case they are a comparatively long time in

reaching the flower of another individual of the same
species, and the pollen with which they are laden is

exposed to so many hazards, that fertilisation by these

insects is extremely improbable.

Now the means of protection against access of these

numerous animals are very various, as we shall pre-

sently see.

We may first notice the protection afforded by the

leaves, which produce the buildmg materials of the flowers

and are necessary to their growth. They aff"ord protec-

tion through certain alkaloids and other compounds con-

tained in the cell-gap, and also through a hard leather-Hke

consistence and thorny processes by which a portion of

the leaves are protected from injury by grazing animals.

The means of protection in the flowers consist, first of

all, in the production of matters which are repugnant to

some animals ; such are alcohols, resins, and etheric oils,

to which a number of the unwelcome guests have such a

dislike that they will rather endure the sharpest hunger
than eat these plants.

A second kind of protection consists in prevention of

approach to the flowers by isolation of these with water, as

is the case in the Bromeliaceae. Generally the foliage

leaves have funnel-like forms in which the atmospheric
precipitates, rain and dew collect and so form an in-

surmountable barrier to the passage df creeping, wing-
less insects, while the access of the flying insects which

affect fertilisation is not prevented. The water-plants are
also defended against unwelcome guests which might
otherwise creep to them ; and it is very remarkable that

in water plants with projecting flowers, other means of
protection against creeping animals are wanting ; they
are only developed when the isolating layer of water, from
some cause or other, disappears. Very instructive in this

relation is the behaviour of Polygomim amphibiiim. To
the flowers of the plants growing in water, creeping
insects cannot come, the flowers being surrounded with
water. When, however, the water has run off and the

plant is on dry ground, there develop on the leaves and
stalks gland-hairs, which secrete a sticky matter, render-

ing the flower-bearing axis all smeary, so that access
is equally forbidden to the creeping insects. If, now, a
plant of Polygonum bearing these gland-hairs be put in

the water again, the trichome-tufts with their sticky mate-
rial disappear, and the surface appears once more smooth
and even.
Such a formation of sticky matters is developed in

very many plants as a sure protection against unwelcome
visitants. These sticky matters appear on the most dif-

ferent parts of plants, under the flower, and ward off

especially creeping, but also unwelcome flying animals
from the flowers. The variety of the glandular forms
yielding sticky matter is very great, and their occurrence
is very widespread.
While these sticky matters are effective against creep-

ing animals which have a pretty firm chitinous coat, and
especially against ants, they are ineffective against the
soft creeping animals, e.g., the snails, which secrete slime
on the sticky parts of the plants, enabling them to pass
over these. Against such enemies the plants are armed
with the most various thorns, prickles, and sharp teeth,

which mostly have their points directed downwards, but
may have the most diverse positions and forms. Quite
peculiarly interesting are those prickles and needles,

which serve the purpose not so much of keeping off

unwelcome visitants as of showing to the insects which
visit the flowers the right way for effecting fertilisation

;

whereas if the same insects visited the plants and re-

moved the nectar by another way, fertilisation would not

be accomplished.
The means of protection thus far described are all on the

path which the unwelcome guest must traverse if he would
reach the flower. There are other means of defence, how-
ever, within the flower itself. These, indeed, cannot be re-

garded as absolute, for they may be overcome by unwel-
come visitors. They consist of hair-like formations,

which are united in large numbers, into grating-like

groups, rendering access impossible to one animal,
while to another, which is furnished with a longer, thin

proboscis, or can drive with greater force against the

grating, they yield the desired food. These soft hair

formations, which have the most various modifications

towards the end in question, also often serve to point the
way by which welcome visitors may reach the nectar.

Where all the formations that have been mentioned are

wanting, protection is still afforded by bends, enlarge-

ments, and collocations of particular parts of plants, which
are so diverse that it is difficult to indicate them cursorily.

In general they may be divided into two groups, one of

which comprises those formations by which the nectar is

completely covered, whereas in the other the entrance is

merely narrowed so that an opening remains by which the

animals may introduce their sucking organs. The most
different parts of the flower share in these formations, pro-

ducing a very great variety of forms.

A last means of protection of flowers is represented in

those numerous cases in which the flowers open only in the

evening, and thereby are guarded against the visit of in-

sects which swarm during the day. Further, there is the

diversion of injurious insects, due to the fact of the nec-

taries being sometimes situated in other parts of the

1
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plants, and mostly in the foliage leaves, so that creeping
insects satisfy here their need of food, and do not trouble

themselves about reaching the flowers higher up, and thus
these remain protected from their visits.

" From the foregoing obervations," says M. Kemer,
" it will sufficiently appear that the relations of plant-form
to that of animals living at the expense of plants. are far

more manifold than has hitherto been supposed, and that

especially numerous formations in foliage-leaves and stem
are so far of biological significance that by them protection

is afforded to the flowers against the prejudicial visits of

certain animals. Where the attacking animals are absent
this defence is also, naturally, useless, and therefore all

these formations are properly to be regarded as means
of protection only for those plant-stocks which occur in

their original region—in the region where the species to

which they belong has arisen. In another place they are

perhaps not means of defence ; indeed they may even
be of disadvantage, or their formation there is at least

something superfluous, not in the economy of the plant,

and as a matter of course, these disadvantageous, because
not economically organised plants, when they come under
conditions which are not in harmony with their form, are

driven out of the field by competitors that are more
advantageously organised.

" If, for example, a plant species comes, in course of its

migrations, into a region in which it is exposed to other
attacks, or if the external relations in the place where the

species arose (and with which it was formerly in agree-

ment) are altered, it may become more and more rare,

and gradually quite die out. Among these changes of

external relations, however, are to be understood not
merely changes of climate j a not less important part is

played by the changes which o:cur in the animal world in

a particular region. Apart altogether from changes in the

extent of distribution of animals, the animals vary as well

as the plants, and individual varieties, which occur with
new characters that are advantageous relatively to given
external conditions, may become the starting point of

new species. What is of advantage, however, to the

animals which attack the plants, constitutes, as a rule, a
disadvantage for the attacked plant, and it is therefore not
only possible, but in course of time it has actually often

happened that in consequence of the multiplication of an
advantageously organised animal form in a certain region,

some plants in this same region having their flowering

function destroyed, and their formation of seeds hindered,
have disappeared gradually from the scene.

"While, on the one hand, the dying out of certain species

with altered external relations, is at once explained by
changes in the attacks of animals, the same relations, on
the other hand, afford an explanation of the phenomenon,
that under similar external conditions, plant species,

which, with reference to other characters, are classed under
the most different genera and families, do yet in certain for-

mations agree Avith each other. Only the advantageous
forms can maintain themselves, and only those individual

varieties which appear with characters that are advanta-
geous with reference to the conditions presented by the loca-

lity and position become the starting-points of new species.

Since, however, the creation of new species in this way may
occur in the most different plant-families, it is explicable
that we find, e.g.^ in one floral region, very many species
of the most different stocks guarded with prickles, in

another floral region such species furnished pre-eminently
with flowers very rich in nectar, and that often even the
character of the whole vegetation is determined by the
preponderance of plants with like formations. Owing to

the fact that the variety of the means of protection, as well

as of the means of attraction is very great, and that

through formations of the most different kind the same
result can be reached, this conformity is again, of course,

greatly limited. Indeed, precisely by this circumstance that,

against the same prejudicial attacks, very different forma-

tions may serve as equally good means of defence, is the
phenomenon explained that frequently several species of
a family occur beside one another, without entering into

competition in this relation, because the species, each
after its own fashion, possess equal advantages."

THE ACTION OF THE WINDS IN DETER-
MINING THE FORM OF THE EARTH^

TN view of the most recent discoveries in the region of physics,

especially with regard to the nature and properties of forces,

it became necessary eo ipso for dynamical geology to give up as

unsatisfactory the division of geological forces into "igneous"
and "aqueous," and to substitute a division of them into
" primary" and " secondary" ; of which the former explain all

the motions which we observe on and in the earth, according to

their origin and nature ; while the others—one might call them
"agencies" to distinguish them from the first—would teach us

what and how great changes in the figure of the earth's surface

are produced by the bodies so moved, through reciprocal action

on each other. Sensible of this inevitable reform in dynamic
geology, the author of an es?ay entitled "The Action of the

Winds on the Configuration of the Earth," sought to call atten-

tion to the gaps hitherto existing in physical geography, and
especially to show what a mighty and yet hitherto very little

observed agent the wind is, considered as one of these secondary

geological forces. In the following paper the author offers to

the readers of NiVTURE a resume of his memoir.
It is at once evident and conformable to nature that the winds

are to be regarded, in the first instance, as a proof of the unequal
insolation at different points of the earth's surface, but, in their

direction and variation, they are immediately influenced now by
the position of the sun, now by the earth's rotation and the dis-

tribution of the solid and the liquid ; that the winds are, on the

one hand, a product of these geophysical actions, and, on the

other, become a special factor, of which not only the meteorolo-

gist, but also, in front rank, the geologist, is called on to take

account. Since, that is to say, it is purely the winds which
determine the condition of moisture of the atmosphere, and have
to perform the role of distribution of rain over the entire sur-

face of the earth, but at the same time, in their constant circu-

lation from the equator to the poles and from the poles to the

equator, represent an imposing motive force, it is obvious that

to be able to prove and establish more fully their geological

rdle, one must consider them in this twofold relation ; on the

one hand as a climatic-meteoric, on the other as a mechanical

agent. Accordingly the essay referred to treats, in its first part,

of the chmatic-meteoric, in the second, of the mechanical action

of the winds ; while the third part comprehends those actions

of the winds -which they perform indirectly either in meteoro-

logical or in mechanical relation.

More particularly the First Part is concerned with the charac-

teristics of the two principal wind systems, the polar and equa-

torial currents, and with their reaction on those continents and

mountain-chains, by which, in their typical course—as is mani-

fest on oceans and neighbouring coasts, especially west coasts,

of continents—they are variously disturbed. The equatorial

currents here appear as properly the distributors of precipitation,

and therefore as the principal factors by which the transporting

power of flowing water, or generally the levelling action of water

on the earth's surface, is produced. The polar currents, on the

other hand, discover a tendency to act contrary to the work of

the equatorial currents, that is, to restore the precipitated water

in vapour form to the atmosphere, and generally to further eva-

poration. In view, however^ of the fact that not all the water,

which by action of the winds is precipitated on the solid land,

returns to the ocean or the atmosphere, these two air-currents

together appear to be similarly empowered to empty entirely,

some time, the immense water-basin of the earth from which

they continually procure anew their freight of water, and mean-

while to continuously lower the sea-level, through by a very

small quantity, and therefore to take a prominent part in the

so-called secular elevation of continents.

These two air-currents, inleed, are not everywhere and always

true to the character just given. On the contrary, when they

have to accomplish a great work, and especially when a polar

current has to rise over a lofty mountain, or an equatorial current

I Abstract, by Dr. Francis Czerny, of a memoir of his in the 48th

supplementary number of Petermann's Mittlieilungen,
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has to tiaverbc an exttiided surface of cry land, the former, as a

rule, even appears as a rainy wind, while the latter, if its course

have been long enough, appears as a dry wind ; and if the

mountain range be high enough, which the latter is required

to rise over, this may, when it has reached the other side,

even stream down as a hot, withering wind, the fohn of Conti-

nental writers, oa the thirsty regions. If, then, we find in

coast districts a greater yearly rainfall than further inwards,

or if, on the wmd side of the hills, we find lower snow-

lines and further-reaching terminal moraines of the glaciers

than on the lee side ; or lastly, if we find successively regions of

forests, of steppes, and of wastes, we may easily recognise therein

each time an expression of the power of the winds, which, ac-

cording as they are abundantly or poorly laden with aqueous

vapour, or even quite dry, call forth this variety of geophysical

phenomena.
The ever-moving atmosphere has therefore the most hetero-

geneous actions. While it feeds the glaciers and rivers, it causes

at the same time a backward prolongation of these to the common
source of the water—to the ocean, so as, with its moist breath,

to produce everywhere simultaneously a formation of humus, and
awake all into life ; and again, where it is otherwise—where it

appears as by nature a dry wind, or has been deprived of its

freight of water, it brings with it drought and death. In the

deserts the flora and fauna, then, have an extremely poor exist-

ence ; the rivers no longer flow in a regular course ; they have
already been long in retreat, or are still only intermittent in their

flow ; the lakes also, when they are to be found in deserts, con-

tinually lose, through the constant evaporation, an abundance
of water, although they may long have ceased to have an outlet

to the neighbouring sea. In many deserts you do not meet with

a single brook or pond ; instead of such, you find only dried-up

wadis and depressions, while the extensive stretches of waste,

covered with salt incrustations and efflorescences, as also the

scattered remains of dead animal species of past times, give

evidence that these waste and withered regions formerly wore
quite a different physiognomy ; indeed, as the fossils and
deposits of gypsum and salt testify, must even have been flooded

with enormous inland seas. Now, probably (next to solar heat),

it was above all, the winds, especially the dry winds, which,
acting for a long period of time in the earth's history, dissolved

these seas into aqueous vapour, carried them away, and so

transformed the former lake bottom, now laid bare, into a waste.

Second Part.—But the winds are not only an expression for the

general circulation of the air and aqueous vapour of the ocean
;

they are also a moving agent ipiand mhne not to be under-
estimated, since, in their progress, they communicate their own
motion to all bodies which are not heavy enough to withstand
them. Now, according as, in this way, solid or liquid bodies
(especially the waters of the ocean) are put in motion, the

mechanical action of the winds is to be considered from two
distinct standpoints ; first, its action on the solid land, and
second, on the water, and through this again upon the solid

land.

In the first case, it is the conditions of the strata that are con-
tinually altered under the action of the winds. It is at one time
the snow, at another the salt-dust, at another the vegetable and
animal remains, the ashes thrown out in volcanic eruptions,

masses of dust and debris, or lastly, sand, that are whirled about,

raised, carried miles away, and again deposited. The so-called

wind-bedding characterises in every case the formations so pro-
duced, or in course of production. We shall cite here only two
of the most remarkable examples of this kind of jDOwer in winds.

One is the extensive Chinese Loess formation, which, according
to von Richthofen's researches, appears to be quite a wind-for-

mation ; the other is the progressive dune-formation and dune-
shifting on flat sandy coasts. Closer investigations (in this con-

nection) of the conditions under which dunes are generally
formed, examinations of their form, slope, and strike, and
farther, some materials furnished in the narratives of travel of
Rohlfs and Dr. Tietze, have enabled the author to form a new
theory as to the origin of sandy wastes, but especially to show
that, as a rule, they are simply dune-formations on the shores of
the former inland lake which has disappeired through evapo-
ration. Some examples of sand scratches, sand cuttings, and
the devastations wrought by hurricanes, illustrate the further
mechanical action of the winds on the dry land.

Passing to the mechanical action of winds on water, we have,
above al), to consider drift-currents (wind-drifts) and the motion
of wind-waves. But while the former manifest themselves as

poweiful fac'.orsof transport, the wind-waves are besides charac-

terised by a not unimportant effect in the direction of depth, but
more especially by their now land-forming, now land-shattering

surge. In this way the waters appear also as the most
powerful medium through which the action of the winds is

exerted on the solid land. In fact it is the capricious wind-wave
that destroys and carries away whole stretches of coast in order to

raise somewhere else and lav dry whole areas out of the oceanic

depths (sand bars, sandbanks, flat coasts, delta formations, &c.).

It is the wind-wave that ever renders active the principle of

constant transformation in opposition to that of stability, and seeks

to alter the contours of the dry land. Not without reason, then,

does El. Reclus remark :
—" It is by the movement of the atmo-

sphere that we have to explain the form of continents." {C'est

par les 7nouvcinents de Vattnosphere, qu^il Jaiit expliquer laforme
des continents.)

Third Part.—The winds, finally, produce, in an indirect way,
many geological phenomena. According as they influenca ami
determine the air-pressure, they cause no.va perceptible swellinj^

out, nowasinkingof some large water surface, as has been observed
on the oceans as well as on the North American and the S wiss lakes.

Through this influence of air-pressure the winds further appear
to affect volcanoes now favourably, now preventively—since

also the lava masses in the crater (according to P. Scrope's

representation) must be sensitive to atmospheric pressure ; in

high pressure finding a greater resistance, and in low pressure

rising and breaking out more easily. The firedamp explosions

also appear to be favoured by barometric depression. Similarly

a certain connection can be demonstrated between the air-

pressure and earthquakes.

Still more evidently are winds seen to exert an influence on
earthquakes and volcanic phenomena, when regarded as rain-

winds. With a large access of atmospheric water are connected
both subterranean deluges and overturnings, and an abundant
formation of steam in the heart of volcanoes ; these circum-

stances immediately give rise to earth-tremblings, or violent

volcanic outbursts and exhalations of steam.

If the hypothesis of T. R. Mayer, that the trade- winds are the

principal cause of terrestrial magnetism, be correct, we must also,

finally, ascribe to the winds an important part in the production

of electricity. Lyon, Duveyrier, and Rohlfs have observed that

the dry desert wind is uncommonly rich in electricity.

The author, indeed, has, in the course of his researches, given
attention especially to the action of the winds in the most recen!;

geological periods, and must in the meantime leave to specialists

the more definite answering of the question how far tlie traces

of action of winds also in the older periods of the earth's history

can be followed. It is certain, however, that since in historical

geology we have to do with a land flora and fauna, and with the

(wrongly) so-.called ocean precipitate, and so with the building

up of sedimentary layers, we have so many undoubted proofs of

the existence of rain and rivers, and accordingly of that of M'inds.

Even when the earth was still a ball of glowing gas—and con-

sequently a sort of sun to the moon's inhabitants, we can conceive

the wind already acting as a geological agent—with the proviso,

indeed, that the theory (of Faye and Reye) which regards the

sun-spots as cyclone-like phenomena, or Secchi's view that the

temperature of the sun at the sun's equator is higher than beyond
the 30th degree of latituie, be verified.

UNDERGROUND TEMPERA TURE

'

A REMARKABLE series of observations have recently beea
"^^ taken in a boring at Sperenberg, near Berlin. The bore
was carried to the depth of 4,052 Rhenish (or 4, 172 Enghsh);
feet, and was entirely in rock salt with the exception of the firsq

283 feet, which were in gypsum with some anhydrite. The
observations were taken under the direction of Herr Eduard
Dunker, of Halle-an-der-Saale, and are described by him in ;

paper occupying thirty-two closely printed quarto pages (2o6.«

238) of the Zeitschrift fiir Berg-Hictten-und-Salinen'Wesei^
(xx. Band, 2 und 3 Lieterung, Berlin, 1872).

' Ninth Report of the British Association Committee, consisting of Pro^.

Everett, Sir W Thomson, F.R.S, Prof. J. Clerk Maxwell, KR.S., G.J.
Symons, F.M.S., Prof. Ramsay, F.R.S. , Prof A. Geikie, F.R.S., James
Glaisher, F.R S., George Maw, F.G.S., W. Pengelly, F.R.S , Prof. Hull,
F R.S., Prof. Austed, F.R.S., Prof. Prestwich, F.R.S., Dr. C. Le Neve
Foster, Prof. A. S. Herschel, G. A. Lebour, F.G.S., andA. B. Wynne,
appointed for the purpose of investigating the Rate of Increase of Under-
groui d Temperature downwards in various Localities of Dry Land, and
under Waie.-. Drawn up by Prof. Everett, Secretary.
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The instrument employed for measuring the temperatures was
Ihe earth-thermometer of Magnus, which gives its indications by
the overflowing of mercury, which takes place when the instru-

ment is exposed to a higher temperature than that at which it

was set. To take the reading, it is immersed in water a little

colder than the temperature to be measured ; the temperature of

this water is noted by means of a normal thermometer, and at the

same time the number of degrees that are empty in the earth-

thermometer is noted. From these data the maximum tempe-
rature to which the instrument has been exposed can be deduced,
subject to a correction for pressure, which is not very large,

because the same pressure acts upon the interior as upon the

exterior of the thermometer.
In the following resumi (as in the original paper) temperatures

are expressed in the Reaumur scale, and depths in Rhenish feet,

the Rhenish foot being 1*029722 English foot.

Observations were first taken at intervals not exceeding lOO feet,

from the depth of 100 feet to that of 4042 feet, the temperature
observed at the former depth being ii"o, and at the latter 38*5 ;

but all these observations, though forming in themselves a smooth
series, were afterwards rejected, on the ground that they were
vitiated by circulation of water and consequent convection of

heat.

It has often been supposed that though this source of error

may aifect the middle and iipper parts of a bore, it cannot affect

the bottom ; but the Sperenberg observations seem to prove that

no such exemption exists. When the bore had attained a depth of

nearly 3,390 feet, with a diameter of 12 inches 2 lines at the
bottom, an advance bore of only 6 inches' diam.eter was driven
1"]}. feet further. A thermometer was then lowered half-way
down this advance bore, and a plug was driven into the mouth
of this advance bore so as to isolate the water contained in it

from the rest of the water above. After twenty-eight hours the
plug was drawn and the thermometer showed a temperature of
36*6. On the following day the temperature was observed at

the same depth without a plug, and found to be 33*6. Another
ob.-ervation with the plug was then taken, the thermometer (a

fresh instrument) being left twenty-four hours in its position. It

registered 36 '5, and again, without plugging, it gave on the same
day 33 9. It thus appears that the effect of convection was to

render the temperature in the advance bore 3° R. too low.
Apparatus was then employed for isolating any portion of a

bore by means of two plugs at a suituble distance apart with the

thermometer between them. This operation was found much
more difficult than that above described, but in several instances

it gave results which were deemed quite satisfactory ; while in

other instances the apparatus broke, or the plugging was found
imperfect. The deepest of the successful observations by this

method was at 2, 100 feet, and the shallowest was at 700 feet.

The first 444 feet of the bore was lined with iron tubes, between
which the water had the opportunity of circulating even when
the innermost tube was plugged, hence the observations taken in

this part were rejected.

All the successful observations are given in the third column
of the following table, subject to a correction for pressure ; and,
for the sake of showing the error due to convection in the ordi-

nary mode of observing, the temperatures observed at the same
depths when no plugs were used, are given in the second
column :

—

Depth in
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to the relatively small conductivity of the portion (283 reet)

which is not rock salt. » The slow rate of increase observed in

the long interval between the depths of 2,100 and 3,390 feet is

not so easily accounted for ; we can only conjecture that this

and the other inequalities which the above table presents, for

depths exceeding 700 feet, are due to fissures or other inequalities

in the rock which have not been put in evidence.

With the view of summing up his results in small compass,
Herr Dunker has assumed the empirical formula

—

/ = 7-18 + flj; + bx^,

t denoting the temperature (Reaumur) at the depth x (Rhenish
feet) ; and has computed the most probable values of a and b, by
the method of least squares. He finds

a = •0129857 b — — "000000 1 25 79 1,

the negative sign of b indicating that the increase of temperature
becomes slower as the depth increases.

A paper by Prof. Mohr, of Bonn, as represented by an abstract

published in Nature (vol, xii. p. 545), has attracted attention

Jrom the boldness of its reasoning in reference to the Sperenberg
observations. Prof. Mohr, however, does not quote the obser-
vations themselves, but only the temperatures calculated by the
above formula, which he designates, in his original paper {Ncuts
Jahrbuch fiir Mineralogie, Sec., 1875, Heft4), "the results deduced
from the observations by the method of least squares." In the
abstract in Nature they are simply termed " the results of the
thermometric investigation of the Sperenberg boiing," a desig-
nation which is still more misleading.

Attention is called to the circumstance that the successive
increments of temperature for successive equal increments of
depth, form an exact arithmetical progression, as if this were
a remarkable fact of observation, whereas it is merely the result

of the pjyticular mode of reduction which was adopted, being a
mathematical consequence of the assumed formula if = 7-18 4-

ax + bx'^. The method of least squares is not responsible for

this formula, but merely serves, after this formula has been
assumed for convenience, to give the best values of a and i,

Herr Dunker, in his ovi^n paper, lays no stress upon the for-

mula, and gives a caution against extending it to depths much
greater than those to which the [observations extend. Writing
to Prof. Everett under date April, 1876, he requests that in the
summary of his results to be given in the present Report, the
formula should cither be suppressed or accompanied by the state-

ment that its author reserves a different deduction.
The following are the differences between the temperatures

computed by the formula and the observed temperatures :

—
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was observed at 2,000 feet ; the water, in each case, having been
undisturbed for a month. Supposing these results not to be
vitiated by convection, and assuming the mean temperature at

the surface to be 50", we hav*> an increase of 29° in 2,000 feet,

which is at the rate of 1° in 69 feet.

Mr. Symons has taken a series of observations at the depth of
1,000 feet in the Kentish Town well, with the view of deter-
mining whether the temperature changes. The instrument em-
ployed is a very large and delicate Phillips' maximum thermo-
meter. The following is a list of the observations :

—

Date of lowering.
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viz. loh. l6m. o*4s. Doubt has been occasionally expressed

with regard to Sir W. Herschel's rotation-period from the uncer-

tainty attaching to such obser-valions, and the interesting confir-

mation of it just arrived at by the American observers vi^ill

therefore be the more v^elcome. The Herschelian rotation for the

planet globe of Saturn has been sometimes confounded with a ro-

tation not depending upon observations, but calculated on Kepler's

law for a satellite at an apparent mean distance equal to the

semi-diameter of the middle of the ring ; thus, Baily, in his

"Astronomical Tables and Formulae"—which were widely

quoted lor many years—has loh. 29m. 17s. for time of rotation

both of the globe and the ring.]

The Nebula in the Pleiades. —Mr. Maxwell Hall, of

Jamaica, communicates some observations of this nebula made on

October 20, 1876, with a 4-inch Cooke equatorial, and power

55. "Ttie nebula was 'bright,' according to Sir John

Herschel's icale, and extended in a parabolical form at least 40/

from Merope, which was at the focus, while the axis of the figure

was nearly S. of that star."

The difficulty of seeing with very large instruments a very faint

nebulosity in close pioximity to a bright star is strikingly illus-

trated by a remark made by Mr. Dreyer, observing with Lord

Rosse ; he states
—" The Merope-nebula is never perceived with

Lord Rosse's telescopes." So also D'Arrest sought for it in vain

with the Copenhagen refractor, subsequently referring it to the

class of which we are writing, which may be invisible in a great

telescope but seen without difficulty in the finder. Vols. Iviii-

and lix. of Astronomische Nachrichten may be consulted for the

earlier discussions as to the variability oi this object.

Variable Stars.—Prof, Schonfeld has published in Vier-

teljahrsschift der astronomischen Gesellschaft, xi. Jahrgang,

Heft 4, an ephemeris of the maxima and minima of most of the

variable stars for 1877, including Algol, A Tauri, S Cancri,

S Librse, and U Coronse Borealis, which have short periods.

The max. of x Cygni is dated February 6, and the min. on

September 15 ; Mira Ceti, min. on July 23, max. on Novem-
ber 10.

Schmidt's star in Cygnus was red on January 7, and about

equal in brightness to the star + 41° No. 4243 in the " Durch-

musterung," but the difTerence of onlyO"5m. between thecatalogue

brightness of this star and that of + 42° No. 4204, certainly did

not represent their relative intensity of light on this evening.

The variable might be estimated at 7"2m, by reference to the

latter star.

Meteors of January 7.—In the early part of this night a

number of meteors were remarked near London, with unusually

slow motion, particularly in the cases of several which equalled

Jupiter in brightness. One at loh. 32m. G.M.T. starting from

near A and fi. Ursse Majoris, appeared to receive a sudden check,

and was stationary for two seconds 3° below a Canum Venati-

corum, where it was nearly extinguished, but a faint portion left

a train for several degrees further. It was not easy to judge of

the radiant point owing to continual interruption from passing

clouds, but it would probably be somewhere about the stars in

Ursa Major above-named. Much lightning on this evening.

The zodiacal light well seen as far as the principal stars of

Aries.

The Melbourne Observatory.—The Eleventh Report of

the Board of Visitors of the Melbourne Observatory, with Mr.

EUery's Annual Report for the year ended 1876, June 20, has

been received. In addition to the large reflectors, the Observa-

tory now possesses an 8-inch equatorial, both instruments in ex-

cellent working order. With respect to the former, Mr.

Ellery remarks that, although at present the mirrors retain their

high reflecting polish exceedingly well, it is not to be overlooked

that the time must arrive when they will require to be re-

polishtd, n.rid in anticipation of this eventuality, which may
occur sooner than is now looked for, he intends to devote time

during the ensuing year to practice in grinding and polishing

large surfaces. Out of about 150 nights duiing the year to

which the report applie.-, which were more or less fit for observ-

ing with the reflector, forty were solely occupied with visitors.

The astronomical work accomplished includes the examination,

measurement, and sketching of seventy of the nebulae and

clusters of Sir John Herschel's southern work, of which the

greater number have been drawn and described in a manner

suitable for publication. Mr. Ellery adds:—"The result of

these observations indicates that several of the nebuloe are con-

siderably changed, while others appear so completely altered as

to be scarcely recognisable, save by their position with respect

to adjacent stars. The nebula about tj Argus have bten com-

pared with a drawing made in March, 1875, but no decided

changes were detected. The weather was so far unfavourable

at Melbourne for certain classes of observations that out of ninety

conjunctions of Saturn's satellites only ten could be observed.

No material change in the regular work of the Observatory is con-

templated during the year following the conclusion of the report.

Observations with the transit-circle v/ould be continued a.-isidu-

ously as in previous years, the Government Astronomer regard-

ing this as the fundamental work of the establishment, which

has already given it a reputation in the world, and he quotes in

proof of this the opinion expressed by Sir George Airy, that

the Melbourne Observatory had produced " the best catalogue of

stars of the southern hemisphere ever published." The revision

of Sir John Herschel's figured nebulae will also be continued,

with occasional planetary work, as drawings of Mars and Jupiter,

observations of conjunctions of Saturn's satellites, &c.

The early publication of results obtained with the great re-

flector is strongly urged by Mr. Ellery, and all astronomers will

concur in his representations upon this point. Difficulties, no

doubt, must exist in giving such results to the astronomical

world in a perfectly satisfactory manner ; nevertheless, Mr.

Ellery thinks if a plan he proposes is approved, these difficulties

may be surmounted, and all the completed work with the re-

flector may be forthwith published. We can only express the

hope that work of such great interest, and which may so greatly

add to the reputation of the Melbourne Observatory, will soon

be in the hands of the public. The importance of early publi-

cations of astronomical work in these days can hardly be

exaggerated.

METEOROLOGICAL NOTES
New Daily Weather Map.—We hail with the greatest

satisfaction the appearance, on New Year's Day, of the first

number of a daily international weather-map issued by the Aus-

trian Meteorological Institute. It embraces nearly the whole of

Europe, and supplies a want not met by any existing weather-

maps, in representing the weather of Central and part of Southern

Europe, with a satisfactory fulness such as the meteorology of

this important region demands in the development of this branch

of the science. In addition to the invaluable material this pub-

lication will lay before us from day to day relating to thunder-

storms, the summer rains, and the falls of hail and snow of Cen-

tral Europe, it will also furnish data absolutely indispensable in

investigating the causes which determine the course and the rate

of progress of the storms of North-western Europe. Indeed,

in this respect, and consequently in the prognosis of British

storms, the Austrian empire is, of all countries which lie east-

wards of Great Britain, second in importance only to Lapland

and the north of Scandinavia.

Low Temperatures.—During recent weeks some remark-

ably low temperatures have been recorded in various countries.

During a heavy storm which occurred on December 17 over

J
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all Canada and the north of the United States, and which

was attended with considerable damage, the temperature fell at

Ottawa to -30°o. What makes this temperature noteworthy

is that at the same time the wind continued to blow with

great violence, the low temperature being thus not confined to a

few feet of the surface, but that of the aerial current passing

over Ottawa at the time. On January 4 the temperature fell at

Hernosand, in Sweden, and also in Lapland to -3i°.*2. An
anticyclone of limited extent, with the characteristic calms

and light winds, overspread this region at the time, and it is to

be noted that the space of excessively low temperature embraced

an area virtually coincident with, and equally as limited as, that

of the anticyclone. Still lower temperatures are reported from

the interior of Russia. The Golos gives the following in-

formation as to the unusually low temperatures which pre-

vailed in Nerthem Russia before Christmas. The thermo-

meter of the Physical Observatory at St. Petersburg (in town)

showed on the 22nd, at 9 a.m., - 37° "8 Cels., and in the

Botanical Garden (in the suburbs), between 7 and 9 A.M.,

the following temperatures were observed :— — 38°'i on the

20th, - 39°"4 on the 21st, and - 4i°'9 on the 22nd (- 43°'4

Fahr. ) On the last-named day the mercury was frozen,

and the readings were made from a spirit thermometer. So

low a temperature as on the 22nd was never observed before at

St. Petersburg in December, during the 123 years that regular

meteorological observations have been made ; and even during

the coldest month, January, such low temperatures were observed

before only four times, namely, — 38° on January 26, 1868 ;

— 41° in 1760; — 38°7 in 1772; and — 39°o in 1814. The
region of low temperatures occupied a very large tract of land,

and the cold advanced from the north-east, as was also the case

during the unusual cold of 1868. On the 22nd there was ob-

served in the morning, - 40'"4 at Vologda, — 40°"5 at Kuo-

pio, in Finland, — 39" '9 at Bielozersk, — 39° in Moscow (— 40°

in the higher parts of the town), &c. Very low temperatures

might have been predicted for some days before, as already

on the 20th the cold reached — 44° Cels. (— 47* P'ahr. ) in

Vologda, and the barometer continued to rise in the whole of

Northern Europe, whilst a minimum of pressure traversed the

middle parts of Europe and Southern Russia, with compara-

tively high temperatures and cyclonic winds, which in the north

and on the shores of the Baltic blew from the east and the

north.

NOTES
A WEALTHY Copenhagen brewer, J. C. Jacobsen, has given

the sum of a million of crowns for the promotion of mathe-

matics, natural science, the science of language, history, and

philosophy.

As we intimated some time since, the Swedish University of

Upsala, founded September 21, 1477, will this year celebrate its

400th anniversary. Great preparations are being made for the

event. The University is not only the oldest but the richest in

Scandinavia ; besides many rich gifts from Gustavus Vasa, it

received, among other things, from Gustavus Adolphus, 360
farms, which now yield an annual rent of 200,000 crowns. The
funds for maintenance and salaries amounted, in 1870, to

I) 758, 587 crowns, and the yearly Government grant to 300,000

crowns. The teaching staff consists of thirty-five professors,

twenty-seven adjuncts, and fifty docents ; the number of matri-

culated students amounts to about 1,500.

The Royal Cabinet of Natural History at Stuttgart has just

been enriched with an exceedingly rare and valuable palseonto-

logical specimen, which is probably without its like in the geo-

logical museums of the world. It consists of a group of twenty-

four fossil lizards from the sandstone strata of Stuben. The

inclosing stone has been with great care entirely 'removed,

showing a strangely intertwined mass, possibly as met by sudden

death, but more probably a collection of dead bodies gathered

together by the action of the waves. They cover a space of

about two square yards, and the individual specimens possess an

average length of thirty-two inches. These fossils can be classed

with no existing species, but appear rather to possess a combina-

tion of diverse characteristics, which at a later stage of develop-

ment became distinctive features of quite different types. Pro-

minent among the peculiarities are the bones of the extremities,

resembling those of existing lizards ; the head, which can almost

be called a bird's head, and the massive scaly armour, consisting

of sixty to seventy successive rings.

We notice with great pleasure that decided steps are about

to be taken to reform the curriculum in Exeter Grammar School.

It is intended, as soon as arrangements can be completed, that

the younger boys shall be taught divinity, English, including

history and geography, French, Latin, arithmetic, and the other

elements of mathematics, drawing, and some elementary natural

science. At a certain point in the school Greek will be added,

in accordance with the provisions of the Scheme and the resolu-

tion of the Governors ; or in lieu of the study of Greek more time

will be devoted to mathematics, English, modern languages, and

natural science, German will be taught to any boys sufficiently

advanced in other subjects to make it desirable. Thus, it is

hoped, boys will be adequately prepared for the Universities, for

the Public Service, for professional or commercial life. The
principle of this new scheme is excellent, and should it be faith-

fully carried out, Exeter Grammar School ought to become one

of the most efficient and complete schools in the country. We
hope that the school will receive every encouragement in

this laudable effort to provide a complete course of instruction.

The Vilna Observatory is reported to have been totally

destroyed by a fire on December 28. The Vilensky Vestnik

says that the combined efforts of the town and railway fire

brigades, of the troops, and of the students of a college in the

neighbourhoood, did not succeed in overcoming the fire and
rescuing the great refractor and photo-heliograph. Only books

and instruments of smaller value were saved. This is a great

loss to science, as the Observatory had done, during the

iast \&^ years, very valuable work, and some of the beautiful

photographs of the sun was exhibited at the South Kensington

Loan Collection.

Mr. F. B. Meek, the eminent palosontologist, and for several

years a member of the United States Geological and Geographi-

cal Survey of the Territories, under Prof. F. V. Hayden, died

at Washington, D.C., December 21, aged fifty-nine years. He
had just completed the great work of his life, the Cretaceous and
Tertiary Invertebrate Fossils of the Upper Missouri Country, in

one large quarto volume.

In the last Session of the Berlin Anthropologische Gesellschaft^

Prof. Virchow stated that the intrepid young traveller, Herr v.

Horn von der Horck, is at present in the camps of the war-

like Sioux Indians, busily engaged in obtaining plaster casts for

craniological studies. The printed record of v. d. Horck's

journey of last summer to the Polar Sea, has just appeared in

Germany, and contains much of value written in a very sprightly

style. During the first half of the journey zoological and geo-

graphical ends were kept in view. On the return trip through

Lapland to the Gulf of Bothnia, the expedition assumed an
almost exclusively anthropological character. Enormous collec-

tions of bones and more especially of skulls were made, and
a large number of masks were obtained from the present inhabi-

tants of Lapland. So extensive and complete are these results,

that Prof. Virchow regards them ar. more valuable for the study

of Scandinavian craniology than the combined collections o'
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European museums outside of the Scandinavian countries them-

selves. The principal geographical result of the journey was the

establishment of the fact that a continuous water communication

exists between the Polar Sea avid the Gulf of Bothnia. On the

summit of the watershed between these bodies of water, the lake

Wawolo LampL lies at a height of 800-900 f^et above the level

of the sea. Two rivers flow from this, one to the north, empty-

ing into the Ivallo, and the other to the south, emptying into

the Kititui. Frequent cascades and rapids render this water-

way useless for purposes of navigation.

Prof. Palmieri—the Times correspondent at Rome tele-

graphs on Januuy 7—writing from the Observatory on Mount

Vesuvius, says that for the last two days the instruments have

shown evident signs of agitation. The smoke from the moun-

tain is issuing with greater force and increased volume. In the

interior of the last mouth, opened on December 18, 1865, the

fire is no longer visible, in consequence of an immense amount

of material having fallen into it, through the giving way of a

portion of the crater of 1872. An extraordmary eruptive force

will, therefore, be necessary either to make a way through the

enormous accumulation of sand and scoriae or to open some new

mouth, whether on the summit or the side of the volcano. In

the meantime, the cone is manifest, but it cannnot be stated

when it will reach a point sufficient to overcome the resistance.

M. Fayi has been appointed president of the Bureau des

Longitudes for 1877, and Dr. Janssen vice-president.

A SUBSCRIPTION has been opened at Rouen fcr the erection

of a statue to M. Pouchet, the naturalist, who was the director of

the Botanic Gardens of that city, and who died ten years ago.

M. Pouchet, as a correspondent of the Academy of Sciences, pub-

lished many papers in defence of spontaneous generation against

M. Pasteur. His works are referred to by Haeckel and

Bastian,

An Admiralty Committee of Inquiry has been appointed

jn connection with the outbieak of scurvy in the Arctic expe-

dition.

At the meeting of the Geographical Society on Monday, Mr.

Robert Michell read a paper on "The Russian Expedition to

the Alai and Pamir." The expedition resulted in much interest-

ing information, which was mentioned in detail, as to the physical

features of the country. The president, in winding up the discussion,

observed that the regions visited by the expedition and described

in the paper were, perhaps, the least known in Central Asia.

They contained vast and confused ranges of mountains, some of

the peaks of which were among the highest in the world. He
trusted that when further expeditions of the kind were organised,

steps would be taken by our government to secure that at least

two Englishmen of requisite scientific attainment should be

allowed to accompany them.

A RECENT thorough survey of the Kasbek-glacier of the Cau-

casus, has proved that since 1863 it has increased, i.e., its lower

extremity has advanced down the valley, by 826 feet.

The Medicinisch-atiologische Verein of Berlin decided, in the

session of January 4, to call together during the present year an

astiological congress. The following four subjects are announced
as the principal topics for the coming confe t erica :— 1. Methods
of astiological investigation. 2. Causes of epidemic disease de-

pendent upon mankind. 3. The natural conditions of epidemic

diseases. 4. On the Contagium vivum.

At the January session of the Vienna Zooloqisch-botanische

Gesellschaft papers were read by Herr J. Mann " On the Lepi-

dopterous Fauna of the Dolomite Region," and by Prof. Jeitteles
" On Treissena Polymorpha."

Dr. Rrehm, the enterprising Siberian explorer, is at present

delivering in the principal German cities, a course of six lectures

on the results of his last tour through Northern Asia.

Prof. Klein, one of the most promising among the younger

German mineralogists, has accepted a call to the professorship

of crystallography at the University of Halle.

Austria follows Germany and other countries in accepting

the invitation of the King of Belgium, and an Afrikanische

Gesellschaft has been organised at Vienna.

The German Imperial Sanitary Department commences,

with the beginning of the present year, the publication of a

weekly periodical devoted to sanitary statistics and all subjects

connected with the preservation of the public health. Prompt

official reports of the mortality in all cities numbering over

150,000 inhabitants, will form a leading feature.

The Municipal Council of Paris, determined to spare no efforts

in order to prevent fresh inundations, have voted the funds for

boring a new sewer, or rather a tunnel, which will be utilised

for discharging a portion of the Seine, below Paris.

The plan for the rebuilding of the lilcole de Medicine is now
ready to be presented to the Municipal Council of Paris. When
all the works are completed the total surface covered will be

8,000 square yards ; it does not now exceed 3,000. The expense

will be 4,300,000 francs.

An interesting article, by Mr. E. A. Barber, with some

curious illustrations, on '
' The Rock Inscriptions of the Ancient

Pueblos of the Colorado, Utah, New Mexico, and Arizona," will

be found in the American Naturalist for December.

In an article in the Revue Scientifique of January 6, M. H.

Le Chatelier shows that there is no geological evidence for the

existence of a great inland sea in North Africa, though there

was probably in the district of the Tunisian Chotts, at one time,

a small isolated salt lake. All the phenomena of the region of

the Chotts and of the Sahara may be explained by the action of

existing forces, which might at some future time cause a thin

layer of salt water to reaccumulate over a small extent of surface.

With reference to our note (Nature, vol. xv. p. 167) |on

Mr. Allen's work on the North American Bisons, which we

stated was issued by the University Press, Cambridge, U.S.,

we are informed that this •' University Press" has no relation

with the University. It is simply a name denoting its position

near the University grounds to distinguish it from another large

printing establishment known as the "Riverside Press," also at

Cambridge. The memoir noticed formed a part of the " Memoirs"

issued by the " Museum of Comparative Zoology," which have

taken the place of the former " Illustrated Catalogues," the title

having been changed so as to enlarge the scope of the 4to.

publications of the old numbers of the Catalogue collected into

volumes to form the fir^t volumes of the Memoirs.

On December 20, the Bremen Verein fiir die deutsche

Nordpoljahrt, changed its name to that of Bremer geogra-

phische Gesellschaft. The question of Polar exploration has

assumed such dimensions that a private society cannot hope to

accomplish much unaided in this direction. The society will

henceforth devote its energies to the solution of geographical

problems in other parts of the world. Its occasional communi-

cations are also to be replaced by a regular periodical appearing

quarterly, under the editorial supervision of Dr. Moriz Lindeman.

A special leature of the new society will consist in frequent

courses of lectures from the most famous of recent explorers
;

Brehm, Giissfeldt, and Baron von Schleinitz, are announced as

first on the list.

Late letters from Sydney report the arrival of the Rev. G.

Brown, who has been spending the last year in Polynesia, pass-

ing from one island to another in the mission brig John Wesley.

Many interesting discoveries were made in the islands of New
Britain and New Ireland. The inhabitants of both islands are
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cannibals, but indulge in the custo-.n in order to show their com-

plete mastery over their enemies, and not from a preference for

human flesh. New Britain was coasted entirely and crossed

several times. The interior is hilly, the loftiest point being

2,500 feet high. It is well populated, and the natives expressed

the usual surprise at seeing white men for the first time. The
tribe at Blanclii Bay informed the travellers of another tribe at

some distance from the coast, who were provided with caudal

appendages of an exceedingly remarkable character, and pro-

mised to obtain a specimen before the next visit of the brig.

At another place, the wealthier families among the natives were

accustomed to confine their daughters for several yeais before

the attainment of puberty in tabooed houses, not allowing them

to put foot upon the ground during the whole period. A
superior tribe was encountered at Spacious Bay, with lighter

complexions and straighter hair than their neighbours. Both

sexes wore partial clothing. Large collections were brought

back illustrating most fully the geology, the fauna, and the

rich tropical flora of the islands.

M. Clement Ganneau, who has recently been i/i London to

study the Semitic monumeiits in the British Museum, writes to

the Times animadverting on the complete want of system in their

arrangement. The Semitic remains are scattered among other

collections in such a way as to make their examination a work

of the greatest difficulty, whereas were they properly classified

and arranged by themselves they would form a Semitic Room
•without a rival.

The Geographical Society of St. Petersburg has received a

telegram from Prjevalsky announcing that he has crossed the

Thian Shan, and, on October 14, was fifty versts from Karashar.

The country he was then in is a desert.

M. Waddington, French Minister of Public Instruction, is

busy fitting up a large pedagogical museum, which will be

located in the hotel of the Ministry, and be open to the inspec-

tion of any scientific men interested in the progress of pedagogy.

The first portion of the German Jahresbericht iiber die Fort-

schritte der Chemie, for 1875, containing 480 pages, about one-

third of the complete work, has just been issued. General and

physical chemistry receives 150 pages, inorganic chemistry,

80 pages, while the remainder of the number is devoted to

organic chemistry, which will also occupy the greater portion of

the second number. Prof. Fittica, of Marburg, assumes, with

the volume for 1875, the chief editorial supervision, and is

assisted by the following able corps :—K. Birnbaum, C. Bot-

tinger, C. Hell, H. Klinger, A. Lauberheimer, E. Ludwig, A.

Michaelis, A. Naumann, F. Nies, H. Solkowski, Z. H. Skraup,

and K. Zoppritz. Complete sets of the Jahresba-icht are difficult

to obtain now as seven years' numbers are out of print. A perfect

set from 1847 to the present date, with the two registers, costs

from 500 to 600 marks in Germany. The editor requests from

the authors of chemical articles separate copies of their com-

munications in order to lighten the labour of classification and

compilation.

We have received vol. i. of the Proceedings of the Davenport

(Iowa, U.S.) Academy of Natural Sciences. This Academy
had a very small beginning in 1867, but is now in a flourishing

condition. The volume contains the proceedings from 1867 to

1876, and includes some papers of real value, especially on

mound exploration. The number of scientific societies in the

U.S. issuing publications containing papers of genuine scientific

importance is now large, and constantly increasing.

The artificial lighting of rooms affects the human system, on

the one hand, through the change produced in the composition

of the air by gases of combustion, and on the other through rise

of temperature. These influences have lately been examined by

M. Erismann [Zeitschri/t Jiir Biologie). In a part of the labo-

ratory 10 cubic metres' capacity, inclosed by wooden and glass

v.nl's, various materials were burnt eight hours, viz., stearine

candles (six at a time), rape oil, petroleum, and ordinary gas,

and the air was drawTi off at different heights and analysed.

The results do not pretend to absolute exactness, but a com-

parison of ihem is interesting. The tables first show that under

all circumstances, and with all sorts of artifical lighting, the air

of an inclosed space contains more carbonic acid and organic

carbon-containing substances than in absence of such illumina-

tion ; still, in these experiments the carbonic acid was never

greater than o*6 or 07 per 1,000, while the proportion of other

carbon compounds was very variable, so that the amount of car-

bonic acid gives no exact criterion for the vitiation of the air.

The CO2 actually found in the air was only a very small fr.iclion

of that produced by the combustion ; by far the greatest part

must have been carried away by the natural ventilation. In

comparing the four materials, the proportion of COj and other

carbon compounds was reduced to a light strength of six normal

candles. It appeared that the petroleum, with lamp of good
construction, communicates to the atmosphere, not only kssCOg,
but (what is much more important) fewer products of imperfect

combustion than the other lighting materials ; and, further, that

stearine candles, with the same light-strength, vitiate the air

most. As to temperature, that of the lower layers of air, up to

a height of I •$ metres, rose very little during the eight hours,

about 2° to 3° on an average, while the upper layers increased

considerably in temperature, especially just under the ceiling
;

this increase, in the case of ordinary gas, rape oil, and petro-

leum, was 10-5° to io-8°, in that of candles only 4°. If,

however, we take into account the photometric light-effect of

the flames during the experiment, it is found tliat, with equal

light-strength, rape oil and gas raise the temperature consider-

ably more than petroleum, and the action of the latter, indeed,

came to about that of the candles.

The additions to the Zoological Gardens during the past week

include an American Black Bear (
Ursus mnericanus) from North

America, presented by Mr, W. Stead ; a Common Partridge

{Perdix cinerca), European, presented by Mr. H. Laver; a

Razorbill (Alca tordd), European, presented by Mr, W.
Thompson; two Common Swans {Cygnus olor), a Common
Cross-bill {Loxia curvirostra), European, purchased,

SOCIETJES AND ACADEMIES
London

Zoological Society, January 2.—Prof. Newton, F.R.S.,
vice-president, in the chair.—Prof. Newton exhibited and made
remarks on a specimen of a variety of the guillemot (Alca troile)

with yellow bill and legs, which had been lately shot by Mr.

J. M. Pike on the south coast of England.—Prof. Garrod,
F.R.S,, read a paper on the osteology and visceral anatomy of
the Ruminantia, in which many facts concerning the anatomy of

the Cervidse and the Cavicornia were brought forward, especially

with reference to the shape of the liver and the structure of the

generative organs in these animals. Among the most important

of these was the observation that the uterine mucous membrane
of the musk-deer {Moschus moschiferus) presents no indications of

the presence of cotyledons, the contrary being the case in all other

ruminants. Prof, Garrod likewise made a suggestion as to a

proposed method of expressing the relations of species by means
of formulae,—A paper by Messrs. Sclater and Salvin was read

containing the descriptions of eight new species of South American
birds, namely (i), Euphonia finschi ; (2), Pheuticus aissalis ;

(3), Odhccca leuconietopa ; (4), Octhccca arinacea ; {<^), C/tloromrpes

dignus ; (6), Celeus stibflavus ; (7), Chamapelia buckleyi ; (8),

Crax erythrognatha.—Mr, R, Bowdler Sharpe read a paper on
some new species of warblers from Madagascar, which had been
recently added to the collection in the British Museum, and were
proposed to be called. Apalis ccrvinivefitris, BccocercaJlaviventris,

and Dromceocercus brunmus, the last-named being a new genus,

from Madagascar.—A communication was read from Mr. G. S.

Brady, containing notes on fresh-water mites which had been
obtained from lakes and ponds in England and Ireland,

Royal Microscopical Society, January 3.—Charles Brooke,
F.R.S,, vice-president, in the chair.—Dr. Wallich read a paper
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on the development, reproduction, and surface markings of dia-

toms, illustrating the subject by drawings.—An interesting paper
was read by Mr. Stephenson descriptive of some very curious

diffraction experiments, by Prof. Abbe, from which it appears
that the use of " defraction gratings " in connection with stops

of various kinds placed above the back combination of the
objective were competent to produce precisely the same appear-
ances as were observed in certain well-known test objects.

—

Some mercury globules mounted in balsam were exhibited under
the micro-polariscope, by Mr. Stephenson for Mr. Slack, pro-
ducing some very curious and interesting optical effects,

Manchester
Literary and Philosophical Society, November 28, 1876.

—

Edward Schunck, F.R.S., vice-president, in the chair.—The
Radiometer, Mr. Harry Grimshaw, F,C. S., communicated the
following summary of an extract from the "Panorama of Science
and Art," published by Nuttall, Fisher, and Dixon, 1813,
2 vols. :

—"After alluding to Boerhaave's experiment on the
influence of the * burning glass ' on the motion of the ' compass,'
the extract goes on to describe a radiometer constructed by
Mitchell, which seems to have been constructed as follows :—

A

thin plate of copper one inch square was attached to one end of a
fine ' harpsichord ' wire ten inches long. This was balanced on
an agate suspension, and the little copper plate was counter-
poised by a grain of shot at the other extremity of the wire. As
a result of experiments with the instrument, it was found that

the influence of the rays of the sun focussed by a concave mirror
two feet in diameter, caused a revolution of one-millionth of an
inch in a second. The instrument was protected by some sort

of glass shade. The same motion was produced in a vacuum."
—Note on a manganese ore from New South Wales, and on a
specimen of native silver from New Zealand, by M. M. Pattison

Muir, F.R.S,E.
December 12, 1 876.—E, W. Binney, F.R.S., president, in

the chair.—The lowest amounts of atmospheric pressure during
the last sixteen years as observed by Thomas Mackereth,
F.R.A.S., F.M.S.

—

O-a. a mineral water from Humphrey Head,
near Grangeover-Sands, North Lancashire, by Joseph Barnes
and Harry Grimshaw, F.C.S.—On ternary differential equations,

by Sir James Cockle, F. R. S., Corresponding Member of the

Society.

December 26, 1876.—E. W, Binney, F,R,S,, president, in

the chair,—Notice of the " Almanacke for XII Yere," printed

by Wynkyn de Worde in 1508, by William E. A, Axon,
M,R.S.L.—A notice of some organic remains from the Manx
schists, by E. W. Binney, F. R. S., president.—On changes in

the rates of mortality from different diseases during the twenty
years 1854-73, by Joseph Baxendell, F. R.A.S,

Paris
Academy of Sciences, December 27, 1876,—Vice-Admiral

Paris in the chair,—The following papers were read :—On the

analysis of pyrogenic gases, by M. Berthelot.—On some deriva-

tives of dialdol, by M. Wurtz.—Note by M. Chevreul on his

more recent works. One is a resume of the history of matter
from the atomists and Greek Academicians down to Lavoisier.

Another relates to experiments meant to show the difference ot

absolute black from material black,—On the secular displace-

ments of the orbit of the eighth satellite of Saturn (Japhet), by
M. Tisserand.—Researches on the velocity of the wind, made
at the observatory of the Roman College, by P. Secchi. He
gives a table of observations from 1862 to 1876, with Robinson's
anemometer and a meteorograph. The general daily mean for

the whole year is 197 "5 km. It differs little from month to

month, but the horary distribution is very different in the
summer and the winter months. The velocity is greatest in

March, least in September. But P. Secchi does not take
his figures as representing the absolute velocity of wind in

the country, as the College is in a low part of the city ; obser-

vations on Monte Cavo will be better. He adds tables of mean
hourly velocity in the different months.—On the project of
an irrigation canal from the Rhone, by M. de Lesseps, The
canal (schemed by M. Dumont) is estimated to cost no million
francs ; the irrigable surface (in five departments) might produce
annually 450,000 tons of hay and support at least 100,000 addi-
tional head of large cattle. The scheme would also permit of
submersion of the vines. It could be completed in four years.—
M, Faye presented the Annuaire du Bureau des Longitudes for

1877, and noted improvements in it—New measurement of the
meridian of France, by M. Perrier, The operations now ex-
tend, in a continuous system, from the frontier of the Pyrenees

to the Department of Loiret ; there are thirty-nine stations.—
On the absorbent power of wood charcoal for sulphide of car-
bon, and on the employment of sulphocarbonic charcoal
for the destruction of phylloxera, by M. Laureau, M,
Kvassery announced that the vhies of Hungary are greatly
threatened by Phylloxera.—Study on the reduction of a sys-
tem of forces, of constant amount and direction, acting on
determinate points of a solid body, when this body changes its
orientation in space, by M. Darboux,—New theorems in higher
arithmetic, by M. Lucas,—Enumeration of various theorems on
numbers, by M. Proth.—Third note on the theory of the radio-
meter, by Mr, Crookes.—Researches on the coefficient of capil-
lary flow, by M. Guerout. This coefficient is found to be smaller,
in the same series, the more of carbon the substances contain.
The author proved this before for monoatomic alcohols and
homologous derivatives of benzine ; it is here extended to fatty
acids and ethers from the same alcohol, and ethers formed by
union of the same organic acid with different alcohols of the
fatty series. The coefficient for ethers is much higher than that
of the alcohols or acids producing them ; the introduction of an
organic radical into the molecule of an alcohol raises its fluidity
considerably. The detennination of this coefficient establishes a
sort of classification among isomerous bodies.— Practical st»dy on
gluten and on its determination in the dry state, by M. Lailler.—
Researches on the physiological properties and the mode of elimi-
nation of bromhydric ether, by M. Rabuteau. This agent has pro-
perties intermediate between those of chloroform, bromoform, and
ether.—Formation of the heart in the chicken, by M. Dareste.

—

On a. BalcEnoptera borealis caught at Biarritz in 1874, byM. Fischer.
This is the rarest of European species ; only five examples have
been known.—On a new globular state of quartz entirely crys-
tallised in only one crystallographic direction, by M. Michel
Levy. It is probable that the silica of this globular quartz was
isolated in the paste before the end of the movement of effusion
whicti produced the fluidality. The example furnishes a new
combination of the colloid and crystalline states of silica.—Note
on organic powders of the air, by M. Marie-Davy. The meteor-
ological observatory of Montsouris has been charged by the
Municipal Council of Paris to make a regular study of the dust
of the air, the ground, and the water in various quarters of Paris,
commencing with the new year. The author describes some
preliminary observations relating to a recent epidemic.—On a
maximum of falling stars, already indicated, in the month of
December, by M. Chapelas.
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FERMENTATION >

II.

Etudes sur la Biere. Par M, L. Pasteur. (Paiis :

Gauthier-Villars.

)

WHAT is fermentation ? Such is the important

question of which we have now to seek the

solution. It is necessarily impossible within the scope

of a brief article to enter into an examination of the

numerous theories propounded, yet a few words of ex-

planation are needed in order that we may the more
clearly understand what it is that Pasteur has done, and
what is the real bearing of his answer to the question

not only on fermentation, but on many a disease which

flesh is heir to.

According to Willis and Stahl, to whom we are in-

debted for the first philosophical attempt at explanation,

fermentation was due to a peculiar motion communicated
from a decaying body to another substance, by which a
similar degrading action was set up, so that complex mole-

cules became less complex. This idea was subsequently

taken up and developed by Gay-Lussac, Liebig.and others,

who maintained that the decomposition of albuminous
bodies produced the molecular disturbance by which sugar

was broken up into alcohol and carbonic acid. Thus the

molecular disturbance produced by decay of nitrogenous

matter in a fitting liquid gave rise to lactic and butyric

acids and other products.

The contact theory of Berzelius and Mitscherlich be-

longed to a period in the history of chemistry when cata-

lysis was constantly employed to explain the unknown,
and need not here be further alluded to.

Cagniard de Latour, in 1837, first proved that yeast is

composed of living cells ; this was confirmed by the almost
contemporaneous observations of Schwann and Kiitzing,

and subsequently by Turpin and others. The subject, how-
ever, remained in much obscurity until Pasteur commenced
his investigations on the nature of ferments ; these have
been carried on for a period of twenty years, the results ob-

tained being communicated to the French Academy in

1862 and subsequent years and are now, in so far as they
concern the brewer, summed up in the important work
before us. The theory of molecular disturbance produced
by putrefaction, so energetically maintained by Liebig,

may be considered vanquished on all points. M. Pas-
teur, from his researches, has proved incontestably the
two following propositions :

—

1. Every diseased alteration in the quality of beer coin-

cides with the development of microscopic organisms
foreign to the nature of beer, properly so called.

2. The absence of alteration of beer wort and of beer
coincides with the absence offoreign organisms.
The first proposition M. Pasteur has amply proved from

hundreds of examinations of beer undergoing diseased
action ; in no one case did he find the sediment of such
beer to consist solely of the globular or ovoid alcoholic
yeast cells, but of a more or less intermixture with the
various ferments of disease already described by him with
great minuteness in his " Etudes sur le Vin." His second
proposition is a necessary corollary of the first.

' Continued from p. 216.

Vol. XV.—No, 377

We cannot do better than follow our author in some of

his researches by which he has demonstrated the truth of

these propositions. M. Pasteur, by boiling animal and
vegetable infusions —it is not necessary in all cases to use

so high a temperature—and then, by cooling them under
rigid precautions against the introduction of germs from
the air, has shown that they are then unacted, upon by
oxygen, at least that no putrefaction or fermentation

ensues.

The temperature to which a liquid must be heated in

order to ensure against subsequent decomposition varies

with its nature. Thus while 50° C. is sufficient to destroy

the germs in vinegar, malt infusion must be heated to

90° C, and milk to 110° C, and others require even
higher temperatures. Blood and urine heated in Pasteur's

flasks and cooled under conditions precluding the entrance

of germs from the air undergo no alteration even when
kept for weeks at a temperature of 20° C. in contact with

pure air. Mere oxidation therefore is not the cause of

fermentation and putrescence. It is unnecessary to refer

to the exceptions taken by many experimentalists to

Pasteur's conclusions, the great experimental skill required

and the rigid precautions to be taken to secure success

amply explain why others less habile than Pasteur have
obtained conflicting evidence. Two of the ablest of his

opponents. Doctors Brefeld and Traubc, have recently

retracted their previous objections to Pasteur's results,

and now unhesitatingly adopt his views on Fermentation.

Allusion has already been made to the fact that the

brewer occasionally, and the wine grower invariably,

leaves the saccharine liquid to spontaneous fermentation

;

it is many years since Pasteur first demonstrated that the

dust on the skin of the grape contained the small organisms
necessary for vinous fermentation, and that when these

were destroyed or removed no fermentation took place.

Thus the juice heated in a Pasteur flask with the usual

precautions against the admission of germ-laden air did
not undergo fermentation when freely exposed to germ-
free air, but did so readily when a portion of the dust of

the skin was added. If this dust, however, was removed
by a few drops of water and then boiled previously to

being added to the must no fermentation took place.

Hence the dust on the skin contained the ferments,

and M. Pasteur has demonstrated their nature and their

distinguishing features.

In the case of boiling beer wort there are necessarily

no living organisms, and therefore, as Pasteur has shown,
there is no change when the wort is allowed to cool in a
vessel to which only pure air has access. If, however,
the cooled wort be exposed to air, ferments of various

kinds, e.g., Saccharomyces cerevisice (though rarely),

Sacchorofnyces pastorianus, and apiculatus, and other

alcoholic ferments, fall into the liquid ; at the same time,

however, attended by more or less of the lactic and
butyric ferments and other organisms of disease. In a
brewery where other fermentations are proceeding, doubt-
less the number of alcoholic ferments will be greater and
the injurious bacteria less than in other localities ; still

in any case the beer when finished must be very inferior

owing to the large quantities of acetic, lactic, and butyric

acids, and other products of putrefactive change. M.
Pasteur, having satisfactorily demonstrated that alcoholic
fermentation was due to the action of certain organisms

N
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living and reproducing in a saccharine liquid, the ques-

tion arose whether the common Penicillhun glauctis and

the Aspergillus glaucus could be transformed into the

true alcoholic ferments of beer or of wine, and the still

wider question of the conversion of one ferment into

another ; a question of vital importance to the brewer,

since, if this theory of the conversion of one kind of

ferment into another were proved to be true, the hope

of obtaining greater power over the results of his pro-

cess would be dashed to the ground, or at any rate such

power would only be obtained in the distant future. In

his researches upon this question, M. Pasteur availed

himself of the liquid proposed by his pupil, M. Raulin

(p. 89), e.g :—

parts.Water
Cane sugar

Tartaric acid

Nitrate of ammonia ...
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saccharine liquid. M. Pasteur took two flasks partially

filled with a liquid containing in each case 150 grammes
of sugar ; the one {a) was almost completely deprived of

air, the other {b) contained air, A mere trace of yeast

(species, Saccharomyces pastorianus) was added to each.

The fermentation in a was sluggish, and after nineteen

days, when the experiment was closed, there was still a

slight evolution of carbonic acid gas ; in b the fermen-

tation was active, and ceased entirely on the ninth day.

The weight of yeast formed was determined in both

cases, as also that of the sugar left undecomposed ; these

were the results :

—

a. Weight ©f yeast formed
Sugar undecomposed .

/'. Weight of yeast formed
Sugar undecomposed .,

I '368 grammes.
4'6oo ,,

1-970 ,,

nil.

In b, therefore, though the liquid was far from being

saturated with air, the decomposition of the sugar was

completed in eight days, whereas in a, even at the end of

nineteen days, there was still some sugar left. The weight

of yeast formed was as i to 76 of sugar decomposed in ^,

and only as i to 8g in a. In another experiment on a

sugar solution completely deprived of air, the whole of the

sugar was not decomposed even at the end of three

months, the yeast produced was deformed in appearance,

and the ratio of yeast to alcohol produced was as i to

176. Reversing the experiment so as to obtain a thorough

and constant saturation of the liquid with air, the ratio of

yeast formed to the alcohol was as high as i to 4. In

this latter case the yeast acted more as a mycoderm or as

a mould than as a true ferment. We may sum up the

bearing of the facts elucidated by Pasteur, by the state-

ment that, within given limits defined in Pasteur's experi-

ments, the production of yeast is directly, and that of

alcohol inversely, as the consumption offree oxygen.

M. Pasteur having demonstrated that the alterations

in the yeast, in the wort, and in the beer, are due to the

action of microscopic organisms other than the true yeast

cells, and that these ferments of disease are killed at a

high temperature, it follows that if a boiling wort be

cooled under conditions which preclude the entrance of

these germs, and if fermented with pure yeast, a beer will

be obtained which, so long as not exposed to germ-laden

air, must remain unchanged for an indefinite time. M.
Pasteur has conferred an additional favour on the prac-

tical man by designing an apparatus by which these con-

ditions maybe secured, and has carried on his process of

fermentation on a large experimental scale in several French

breweries with much success so far as fl avour and soundness

of product are concerned. The general adoption of new
and costly appliances must necessarily be slow. Nor is

it essential that his suggestions should be in all cases

carried out in their entirety. The intelligent brewer who
thoroughly masters the key to sound and unsound fermen-

tation will be enabled to secure the one and avoid the

other without replacing costly appliances by others vastly

more so. To do this, however, the microscope must be in

daily use in order to cultivate a purer and purer yeast crop,

and his technical processes of skimming and cleansing

must be more and more directed by this invaluable instru-

ment. The selection and preservation of yeast, the cul-

tivation of it and the gradual elimination of diseased

ferments will henceforth be the object of well-guided

efforts, and not of mere chance, as heretofore. The
technical reader will do well to read and re-read the work
before us ; as he becomes master of its method of inves-

tigation and of the results obtained, so will he master

many of the difficulties of his art.

Some suggestions are given (p. 224, et seq.) on the puri-

fication of yeast of interest to the brewer as well as to

the experimentalist. It would lengthen this notice too

much to give the details of the process ; it will suffice

here to state that the author recommends the use of a

weak solution of sugar rendered slightly acid with tar-

taric acid. In some cases he employs in addition a trace

of carbolic acid. Such a liquid destroys some true yeast

;

it is, however, far more injurious to the ferments of

disease. It should not be forgotten that aeration, while

injurious to most ferments of disease (mycoderma vini

and aceti, ofcourse, excepted), is a great stimulant to the

Saccharomyces ; hence this method may be adopted

either alone or in conjunction with others suggested by

him. Those interested in this matter, and especially the

brewer, will do well to study carefully the work itself, they

will find on this subject, as well as on many others, not

alluded to here, much invaluable and suggestive informa-

tion.

In concluding our brief examination of Pasteur's bio-

logical researches on fermentation, a few words on the

products formed will not be out of place.

Numerous attempts have from time to time been made
to express by a chemical equation the decomposition of

glucose sugar by the yeast cell. Until the discovery of

succinic acid by Schmidt, and of glycerine by Pasteur,

the attempts made were far from being satisfactory.

According to Pasteur 100 parts of cane-sugar correspond-

ing to 105*26 parts of grape-sugar give when fermented

—

Alcohol
Carbonic acid

Succinic acid

Glyceria ...

Matters united with ferments

49-42
0-67

3-06

I '00

105*26

Therefore ninety-five parts of cane-sugar are broken up

into carbonic acid and alcohol, one part is assimilated by

the yeast, and four parts are converted into succinic acid

and glycerin.

Monoyer has proposed the following equation to repre-

sent the decomposition of these four parts of sugar, e.g:,

4(Cj2H240i2) + 6HaO = 2(C4He04) + izlCsHgOs)
Hydrated cane-iugar. Water. Succinic acid. Glycerin.

+ 4CO2 + O2,
Carbonic acid.

the liberated oxygen supporting the life of the plant. It

is impossible at present, however, to formulate the reac-

tions which occur, because they vary according to the

temperature, pressure, species of yeast employed, and to

the nature of the saccharine hquid. M. Pasteur himself

has pointed out that the proportions of succinic acid and

glycerin vary in different experiments.

Mr. Horace Brown in some admirable and suggestive

experiments on the influence of pressure on the products

of fermentation {Journ. Chcm. Soc, 1872, p. 570), has

shown that in alcohohc fermentation in addition to

carbonic acid there is always formed a small quantity

of nitrogen, hydrogen, and a hydrocarbon of the marsh
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gas series ; the nitrogen being evolved from the albu-

minous matter of the wort. By diminishing the pres-

sure the amount of evolved hydrogen increased, and

with this an increase in the amount of acetic acid and

aldehyde. These products, though very small compared

with the alcohol and carbonic acid, the chief resultants of

ferment action are yet sufficient to account for the

etherial odour of a fermenting tun. Pasteur had pre-

viously noticed the production of minute quantities of

volatile acids. On electrolysing a weak aqueous solution

of invert sugar, Brown obtained carbonic acid, hydrogen,

and oxygen, and at the same time an appreciable quan-

tity of aldehyde and acetic acid, together with a small

quantity of formic acid. It may be that water is decom-

posed in fermentation in small quantities precisely as

occurs in ordinary vegetation ; though highly probable,

we have, however, no definite facts in support of the

assumption. Our present knowledge of the chemistry of

fermentation is somewhat vague and general, and much
remains to be done before we shall be enabled by
purely physical means to decompose sugar so as to

produce the results brought about by the yeast cell.

As we progress in knowledge, so does our power to

imitate the products of life-action increase, and assuredly

the time will arrive when alcohol will be produced by

simple physical or chemical means. For many a year to

come, however, we must continue to depend upon the

wonderful organisms known as yeast. Their life history

and action on liquids have been elucidated by the genius

and patient toil of Pasteur, and he has enabled us to

select such ferments as are required to produce the result

desired, and hence we are no longer the sport of chance.

The brewer and wine-maker are not alone in the debt

due to the illustrious Frenchman whose work we have

briefly examined ; we are all interested in the far wider

field of germ action opened out by him, whereby many
a disease of man hitherto as dark and unexplained

as was fermentation, will be brought under the illumin-

ating light of his teaching.

He who has thus shown us the key whereby we may
open the locked-up secrets of nature may rest assured of

the gratitude of his fellow-men, given with the greater

earnestness and respectful sympathy from the knowledge

that our guide has impaired health and sight in his labours

for others.

France has given many a great name to the roll of

fame, but none more noble or more worthily inscribed

thereon than that of Pasteur. Charles Graham

CAYLEY'S ELLIPTIC FUNCTIONS
Elementary Treatise on Elliptic Functions. By Arthur

Cayley. (Cambridge : Deighton, Bell, and Co.).

THIS is a book thoroughly worthy of the great name
of its author. It is difficult to know which to

admire most, the grasp of the subject, the extreme sim-

plicity of its exposition, or the neatness of its notation.

It will, we think, at once take its proper place as the

leading text-book on the subject.

In regard to notation, it seems to us to be thoroughly

good throughout, not only in respect of the adoption of

Gudermann's suggestion of the very short forms sn, en,

dn, for the sine, cosine, and elliptic radical of the ampli-

tude of the function of the first kind, but throughout.

In particular, we note an important typographical sim-

plification in the suppression of the common denominator
in long series of fractional formulas, the denominator
being given once for all, and its existence in each separate

formula merely indicated by the sign of division {—)
This is a simplification, some equivalent of which we
ourselves, and probably most of those who have worked
at elliptic functions, have used in our private papers ; but

it is a new thing, and a very good thing, to see it intro-

duced in a systematic form in a printed book.

Another very useful feature belonging to mechanical
arrangement is, that the first chapter contains a general

outline of the whole theory, so that its perusal enables the

reader to see at a glance the plan and intention of the

work. He is thus enabled at once to bring intelligent at-

tention to bear upon his reading, instead of being dis-

tracted by the wonder as to what it is all driving at.

The intention of the work is, firstly, the direct dis-

cussion and comparison of the three forms of elliptic

integral, and of the doubly periodic functions which are

regarded as the direct quantities of which these integrals

are inverse functions. Then the auxiliary functions

Z, H, and H are taken up in an elementary form, and
after this the transformation of the elliptic functions,

by division or multiplication of the primary integral, with

the corresponding change of modulus and amplitude.

These are very fully and clearly discussed. In particular,

the connection between the transformation of the radical

in the elliptic integrals, and the formula; of multiplication,

is clearly brought out. Legendre had left this as a very

puzzling, although necessary, inference, which he scarcely

stopped to discuss. After this comes a discussion of the

q functions, with a further discussion of the functions H
and H, and then some miscellaneous developments.

The work is strictly confined to elliptic functions and
their auxiliaries. The more general theories of Abel and
Boole find no place in it, nor is there any general dis-

cussion of single and double periodicity such as forms the

foundation of the work of Messrs, Briot and Bouquet.

There are but few examples of the computation of par-

ticular values of the elliptic functions, and no account of

general methods of computation, either of isolated values,

or of tables, or of the arithmetic connected with ihem
;

nor are ultra-elliptic functions touched upon. The geo-

metrical applications or illustrations of the elliptic inte-

grals and functions are but meagre, and no mechanical

applications are given.

The arithmetical work is quite rightly omitted. That
will find a much better place in the hand-book or intro-

duction which will doubtless accompany or follow the

great tables of elliptic functions now being printed for

the British Association. There is, however, one point

which we think it an omission to notice, and that is

the solution of the addition equation by means of auxi-

liary angles. (See Legendre, "Traitd des Fonctions

Ell.," vol. i., p. 22 ; or Verhulst, § 19, p. 40.) It is no

defect, again, that the mechanical applications are omit-

ted. These are better studied as they arise, as a part of

mechanics rather than of analysis. But as regards geo-

metry, we think there has been done either too much or

too little. For instance, we have the usual theory of the

representation of the arcs of the ellipse and hyperbola
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by those functions, and we have a long disquisition on

the geometrical representation of the elliptic integral of the

first kind by an algebraic curve ; while there is no mention

of the late John Riddle's discovery, that the arcs of the

curv^es by which circles on the sphere are represented in

Mercator's projection are directly given by, and abso-

lutely co-extensive with, the elliptic integrals of the first

kind, the amplitude being simply the longitude on the

sphere. We think this quite as simple and as important

as the discussion of the lemniscata. If we are to go into

geometry at all, it might be as well also to make some

allusion to Dr. Booth's discussion of the spherical conies,

and to Mr. Roberts's integration of the Cartesians.

Then, again, we have an account of Jacobi's geo-

metrical theorem in its original form, depending upon a

family of circles having the same radical axis, while the

corresponding theorem, depending upon circles having

two inverse points in common, given by Chasles (see his

"Gdometrie Supdrieure," cap. xxxi., p. 533), which much
more directly represents both amplitudes and moduli, is

not mentioned explicitly, although it is involved in the

geometrical exposition given of Landen's theorem.

We have also been unable to find any account of

Jacobi's reduction of the integral of the third kind to the

form

—

fd^. E<p : Ac/)

The transformations of ihe functions are worked out

with great completeness, the results being tabulated in

some rather formidable-looking, but really very con-

venient, schedules. This part of the work is carried

almost to an extreme.

On the whole the book is one of the most important

contributions to mathematical literature which has ap-

peared for a long time. It is well done, and covers

ground that was previously but ill occupied. It is clearly

printed, and the fact that the proof-sheets have been

revised by Mr. J. W. L. Glaisher is a guarantee for the

correctness of detail. C. W. MerrifielD

Ol/R BOOK SHELF
Instruction in PJiotography. By Capt. Abney, R.E.,

F.R.S., &c., Instructor in Chemistry and Photography
at the School of Military Engineering, Chatham. Third
Edition. (London : Piper and Carter, Gough Square,

Fleet Street, E.C, 1876.)

We are very glad to find that Capt. Abney did not carry

out the intention which he mentions in the preface of not

producing another edition of his well-known ** Instruction

in Photography." That the little volume is widely known
and appreciated is shown by the fact of its having reached

a third edition, and we can only say that it well deserves

its success. A photographer of the author's well-known

skill and repute could not fail to be able to instruct others

in his art, but when in addition he has gained large ex-

perience by continued practical teaching in such a school

as that at Chatham his lessons become additionally

valuable.

Capt. Abney does not enter much into theory, though
he gives very good and simple accounts, illustrated by
chemical equations, of the principal changes occurring

during the processes described. We observe that he
announces the forthcoming publication of a " Photo-

graphy" among Messrs. Longmans' Text-books of Science,

in which he proposes to deal more fully with the theoreti-

cal part of the subject. We shall look forward to this

with considerable interest ; meanwhile, for practical in-

struction in the art this little book distances all com-
petitors. R. J. F.

LETTERS TO THE EDITOR
\The Editor does not hold himself responsibtefor opinions expressed

by his correspofidents. Nather can he undertake to return,

or to correspond with the writers of, rejected manuscripts.

No notice is taken of anonymous communications.
'\

Just Intonation

The errors and oversights—in my paper in Nature, (vol.xv.

P- '59^— with which Mr. Chappell charges me, are imaginary.
To make the matter clearer, the vibration numbers of a diatonic

scale started from ^ as a tonic are

—

2

5 45 ,3 27 15 2 9

2 16 8 4 16'

In order to keep to the same part of the keyboard, let the last

five notes be depressed one octave, and we get this series :

—

3 27 15
I 9 5 45

' 8' ? 32' 2' 16' 8'
2,

where 3. is the tonic, and i or 2 the subdominant. A similar
2

explanation applies to the scale starting from - as tonic. With

respect to the " comma of Pythagoras," I am not aware of any
"generally adopted miscalculation." Who was the real dis-

coverer of that interval is a matter of no consequence ; but in a
system such as the Pythagorean, which was tuned by true fifths,

it would have been not only a very natural but an essential in-

quiry, " What definite number of fifths corresponds with another
number of octaves?" This, without at all necessitating the
supposition of the existence among the Greeks of instruments of

an immense range in octaves, would be but an easy arithmetical

calculation resulting necessarily in the conclusion that there was
no exact coincidence between fifths and octaves, but that twelve
fifths differed by a very small quantity from seven octaves. This
small difference is therefore very aptly termed the Pythagorean
comma. Now in the equal temperament system twelve fifths

just coincide with seven octaves, so that the despised comma of

Pythagoras is really a measure of the error of the equal tempera-
ment fifth. In fact, putting P for the comma in question

—

(i)'

so that if 2 N be the vibration numbsr of the lower tone of an
_ 1

E T fifth, that of the upper tone will be 3 N P '^'^, which is in

error by 3N(i -P ') vibrations, giving rise to a number of

Beats = 6N(i - P"'''')

per second in the E T fifth. Not, however, that it is necessary

to allude to Pythagoras or seven octaves to get those beats.

The grounds upon which Mr. Chappell declines to accept 24,

27, 30, 32, 36, 40, 45, 48, as representing the vibration numbers
of the diatonic scale are not very clear, certainly ; and repudiat-

ing these, he can of course have no sympathy with Colin Brown's
keyboard.
To revert shortly to this, the subject of my previous commu-

nication, —in his new and very interesting work on " Tempera-
ment," Mr. Bosanquet has given a description of Colin Brown's
keyboard, but in so peculiar a manner that it is really difficult to

recognise the instrument at all, and neither its elegance nor sim-

plicity are brought out as I think they should be.

A. R. Clarke
Ordnance Survey, Southampton, January 9

South Polar Depression of the Barometer

I THINK it probable that on this subject Mr. Murphy's views
and my own might have appeared more in harmony if we ha I

neither of us expressed them with so much brevity. In my
letter on Ocean Currents in Nature, vol. xv. p. 157, I was
incidentally lad to speak of the barometric depression round the

South as greater than that round the North Pole. In speaking
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of Uiis superiority as " mainly due to superior cvaporalion in

the water hemisphere generally," it did not occur to me that I

could be misunderstood to mean that the excessive depression in

high south latitudes is due to excessive evaporation taking place

within those latitudes, an idea which, with Mr. Murphy, I regard

as absurd.

The large areas of depression which the American meteoro-

logists have termed the " Polar Cyclones" appear, on exami-

nation, to be themselves aggregates of those local depressions, or

cyclones, which have penetrated either into the Arctic or Antarctic

regions, and have there, either partially or wholly, coalesced.

Local depressions starting from the edges of the great areas of

excessive evaporation seem to be governed in their course by the

distribution of relative humidity, and to be determined towards

those d'stricts in which precipitation is most in excess of evapo-

ration. Consequently their forward development is, as a general

rule— a rule to which there are in the northern hemisphere many
important exceptions—somewhat towards the poles. As they

advance between converging longitudes they commonly expand,

and therefore become united, while the influence of the earth's

rotation deflects their circulating currents further away from the

points of lowest pressure. Mr. Murphy's view that the imper-

fection of the Arctic as compared with the Antarctic depression,

is due to the amount of land in the northern hemisphere, and the

local air-currents produced thereby, is not in opposition to my
argument. Undoubtedly over Greenland the anticyclonic circu-

lations predominate (except in the summer quarter) over the

cyclonic. It is not improbable that somewhat analogous irregu-

larities of pressure dependent on the distribution of land and

sea may exist in high south latitudes. But I still think that it is

to the middle latitudes of the two hemispheres that we must

look in order to find the chief cause of the contrast between the

Antarctic and Arctic depressions, for it is in the middle latitudes

that the majority of the local depressions originate. In the

southern hemisphere those latitudes are almost entirely occupied

by surfaces in which evaporation is excessive. In the northern

they are represented to a large extent by areas of relatively

slight evaporation and predominant precipitation.

The correlation of wind and pressure-distribution is of a kind

which can hardly be stated at the same time briefly and cor-

rectly. But if it is necessary to be concise, it seems more
natural in every case to regard the distribution of pressure as the

primary cause of the wind than to say " the cause of the depres-

sion round the Pole is the centrifugal force of the west winds."

Lutterworth, January 9 W. Clement Ley

Sense of Hearing, &c., in Birds and Insects

Mr. Romanes (Nature, vol. xv., p. 177) is not quite correct

in supposing that the Death's Head is the only species of Lepi-

doptera known to "stridulate." Possibly the phenomenon is

far more general than is commonly believed, although only few

instances of its occurrence have been observed. In the current

number of the Entomologists Monthly Magazine, Mr. Swinton

details the method in which a sound is believed to be produced by

Vanessa io and V. urtica, viz. , by friction of a nervure of the

hind-wings against a " filed " nervure in the fore-wings. Chelo-

nia pudtca, one of the tiger-moths, has long been known to

produce a sound {cf. Solier, Annates Soc. Etitomol. de France,

1837). In 1864, Guenee {Ann. Soc. Fr., pp. 39Moi) notices

that the genus Setijta possesses a tympaniform organ on each side

of the breast, analogous to that found in the Chelouia, and in

the same volume he is followed by Laboulbene, who gives an

elaborate anatomical description of the organ in Chelonia, with

figures (pi. 10). Another tiger-moth {Euprepia matronula) is

said to stridulate {cf. Czerny, Verhand. zool.-bot. Vereins in

Wien, 1859) ; and the existence of the phenomenon is (at least)

suspected in members of other groups of Lepidoptera.

Without being able to prove it, I suspect that birds obtain a

knowledge of the whereabouts of worms and subterranean larvae

by sight, and not by sound. In the case of the thrush, I think

the excrement rejected to the surface guides the bird to the right

spot. The starling during breeding-time feeds almost exclu-

sively on the larvae of Tipula. Here, again, I think it is sight,

and not sound that aids the bird. True, in this case there is

no rejected excrement on the surface, but there is something

that may be equally significant to the eye of the bird, viz., the

withered condition of the plants of grass, &c., telling a tale of

the mischief that is going on below. Furthermore, is it not

possible that if the movements of the larvae below the surface

cause sufficient sound to be heard above the surface, the move-

ments of the bird should act as a vvarniiij, and cause the larva;

to cease feeding ? The withered plant tells its own tale ; if only
flagging, but yet with some amount of vitality in it, the chances
are that a larva is still at work at its roots ; if entirely dead, then
the larva has departed for another plant.

Confessedly in the case of the curlew and allied birds, the

matter becomes very difficult of explanation, owing to the depth
below the surface at which the food is found. But do these

marine and other worms always keep at the depth to which the

bird is obliged to penetrate in order to obtain them ? Solen is

believed to remain near the surface until warned that an enemy
is near, when it descends with rapidity. The worm might also

be ordinarily near the surface, and the slight movement thereon

caused by its endeavours to bury itself deeper might result in

its destruction. I throw this out as a suggestion, because it is

hard to believe that sound produced by the movements of an
annelid could be transmitted through nearly a foot of sand.

There is yet another difftculty. In the case of the curlew the

sound w^ould have to travel nearly a foot aboz'e the surface before

it reached the auditory organs of the bird.

Lewisham Robert M'Lachlan

THE " CHALLENGER " COLLECTIONS
THE following "Preamble" to a list of observing

stations, printed for the use of the naturalists en-

gaged in preparing the account of the voyage, contains

so much likely to interest naturalists generally that we
think it useful to publish it in Nature :—

The special object of the Challenger Exploring Expe-

dition was to investigate the physical and biological con-

ditions of the great ocean basins ; and with this object

in view, during an absence from England of three years

and a half, and at intervals as nearly uniform^ as circum-

stances would permit, throughout a course of 68,890 miles,

362 observing stations were established.

The following list of these stations has been compiled

for the use of those naturalists who have consented to

assist in the working out of the scientific results of the

expedition, with a view to their being published in an

official account of the voyage. Interesting observations

were made on land as opportunity occurred during the

short periods of the Challenoe?^s stay in port, and driring

her short visits to remote islands ; but these observations

were necessarily desultory and incomplete, and it has

been decided to omit their consideration from the present

work, and to publish such as may appear of sufficient

value' in the transactions of learned societies. The Official

Report will thus consist strictly of an account of the ad-

ditions which have been made to the knowledge of the

physical and biological conditions of the ocean by the

expedition.

At each station the following observations were made,

so far as circumstances would permit. The position of

the station having been ascertained—

1. The exact depth was determined.

2. A sample of the bottom averaging from i oz. to i lb.

in weight was recovered by means of the sounding instru-

ment, which was provided with a tube and disengaging

weights.

3. A sample of the bottom water was procured tor

physical and chemical examination.

4. The bottom temperature was determined by a regis

tering thermometer.

5. At most stations a fair sample of the bottom fau

was procured by means of the dredge or trawl.

6. At most stations the fauna of the surface and

intermediate depths was examined by the use of the to

net variously adjusted.

7. At most stations a series of temperature observj

tion's were made at different depths from the surface
'

the bottom. .

8. At many stations samples of sea-water were obtaim

from different depths.
, . 1

9. In all cases atmospheric and other meteorological

conditions were carefully observed and noted.

i
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10. The surface current was determined as far as
possible.

11. At a few stations an attempt was made to ascertain

the direction and rate of movement of water at different

depths.

The numerical results of observations yielding such are
now available in the logs, in the various reports of the
Admiralty, and in the note-books and official journals of
the naval and civilian scientific officers attached ' to the
expedition.

The samples of the bottom procured by the sounding-
instrument were carefully preserved in tubes or in stop-

pered bottles, either dry ; or wet, with the addition of

alcohol.

The samples of bottom and intermediate waters were
determined as to their specific weight ; in some samples
the amount of carbonic acid, and in others the amount of

chlorine, was determined ; in others the contained gases
were boiled out and sealed in tubes for future examina-
tion ; and a large number of samples were reserved in

stoppered bottles for analysis.

The mud and minerals and inorganic concretions
brought up by the dredge or trawl were preserved in

large quantity in boxes or jars for examination and
analysis.

The collection of invertebrate animals is of great ex-

tent ; and from most of the species being undescribed,
and from the great peculiarity of the distribution of the
fauna of the deep sea, it will perhaps yield the most gene-
rally interesting results.

The invertebrate animals from the deep-sea stations

were, with few exceptions, placed in jars of rectified spirit,

closed with stoppers smeared with a mixture of tallow and
wax, covered over with bladder, and the tops painted with
a black varnish. The animals of different groups were
in many cases roughly selected at each dredging, and put
into different jars ; but frequently, in order to save jars

and spirit, it was necessary to put the whole result of one
dredging into one or two jars, the animals of all groups
mixed. Each jar was marked outside with the locality

and the number of the station ; and the station number,
written with a black pencil on a slip of parchment, was
placed within each jar. The collection on its arrival in

this country was thus arranged geographically. It came
home in most excellent order.

To insure accuracy so far as possible, the observing
stations have been numbered from i to 354, and a num-
ber corresponding to the station is on every sample of
every description, and on every record of the result of
observations for every station ; and the same number
is carried through the whole series of journals and other
books kept by the members of the Civilian Scientific

Staff.

It is now our object, in preparing a scientific account
of the voyage, to describe these investigations, and to
give their 1 esults in detail ; and to develop, as far as
possible, the bearings of these results upon one another,
and upon the broad problems of physical geography and
hydrography.

For this purpose it is necessary that the various nume-
rical results should be reduced and tabulated ; that the
samples of soundings should be examined chemically and
microscopically ; that the samples of water and of air
should be analysed ; and that the animals procured by
the dredge should be most carefully catalogued as to
localities, and the forms new to science described.
The data for the physical and chemical work are in few

hands, and these chiefly at head-quarters. It is especially
for the assistance of the naturalists dealing with the deep-
sea fauna that these notes are drawn up.

Prof. Agassiz, Mr. Murray, and I have now gone over
the whole of the collection of marine invertebrate animals
in spirit ; and we have separated the zoological groups
from one another for each station, and re-arranged the

collection in zoological order. Each jar, therefore, now con-
tains animals of one group only {eg. Ophiurids orA ley0-

narians), to be described by one person. Each jar has
within it a station number, which refers to the specimens
which are loose in the jar ; but in many cases, to save
space, and to lessen the number of large jars, there are in

the same jar several packets done up in muslin, each
packet containing animals of the same zoological group
from another station, and each packet having within it its

own station number.
The jars will be placed in the hands of the naturalists

who undertake the description of the different groups in
their present condition ; and in order to secure uniformity
and the safety of the collection, they are requested

—

1. To go carefully over the whole collection intrusted to
them, and to select a first series, including all unique
specimens and a sufficient number of specimens of those
of which there are several duplicates, to illustrate their

geographical distribution ; and to associate with each
species a particular numlaer, by which number that species
may be always referred to afterwards—at all events, until

it has been described and named. This is the collection

which is to be described and figured, and it is ultimately
to be placed as a collection of types in the British
Museum. It will usually be desirable, for the purposes of
description and illustration, to put the specimens of the
first series into rectified spirit in clear glass bottles ; and
I will arrange in each case how the bottles are to be pro-
vided and the expense defrayed. This collection must be
retained by the describer until the description of the
whole is finished.

2. To select at the same time a second set, consisting
of a complete series of duplicates, numbered to corre-
spond with the numbers attached to the first series

species for species, and to pack them either in separate
bottles or in packets in muslin, a number of packets
together in one store bottle. This set to be returned to

me for reference.

3. To pack up again all the duplicates from the differ-

ent stations, each species from each locality either in a
separate bottle or in a muslin packet, with the station
number and the number corresponding with the type
specimen of the species along with it. It will greatly
facilitate matters if this general duplicate collection is

returned to me along with the first series of duplicates,

whenever the collection has been gone over, and the first

series for description selected out.

4. For easy reference, each naturalist who undertakes
the working out of a group will be provided with a large
number of small vellum labels, marked thus :

—

(Asteridea.)

(Station.)

and he need simply enter, with a dark pencil, the number
which he has associated with the particular species, and
the number of the station where the specimens were
found ; and put the label ifiio the bottle or the muslin bag,

as the case may be.

Special arrangements must be made in every individual

case as to publication, but it is the general intention

that the account of the voyage shall be in a series of

volumes quarto, of the size of the Philosophical Transac-
tions of the Royal Society. It will probably consist of

—

I. Two volumes, containing— (i) such a general account
of the voyage, and such hydrographic details, illustrated

by charts and sections, as may be necessary for the clear

comprehension of the scientific observations ; and (2) a
full discussion of the general results of the voyage, physical
and biological. To these volumes will be appended tables

of the routine observations in meteorology, &c., made
during the voyage.
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2. A volume containing an account of the physical and
chemical observations and investigations, with a special

discussion thereon. To this volume will be appended
tables of analysis, tables of specific gravities, reports on
the microscopical examination of minerals, &c.

3. A series of volumes, probably not less than six in

number, containing a detailed account of the fauna, and
plates illustrating the undescribed or imperfectly known
forms.

In case of plates being required, the space available for

figures on each plate is not more than 11 by 8^ inches
(= 28 by I2"5 centimetres). It is intended that the plates

shall be, generally speaking, in lithograph ; but if any
form of engraving seem preferable in any case, a special

arrangement may be made. Woodcuts will be given
where required.

1 undertake the editing of the work, and all manuscripts
and proofs of plates are to be sent to me.

All packages and letters to be addressed

—

Professor Sir Wyville Thomson, F.R.S.,
University,

Edinhirgh.
and marked " Challenger^

The intention at present is that the preparation of all

the volumes shall go on simultaneously, and it is earnestly
desired that the different parts may be done as speedily
as is consistent with the utmost care and accuracy.
Authors are invited to enter into any anatomical or other
details which may be desirable for the full illustration of

the groups in their hands ; and their full consideration
is particularly requested of all questions bearing upon
geographical distribution, and upon the relation of the
deep-sea fauna to the faunas of the later geological
periods.

Authors will be at full liberty to publish abstracts of

the results of their work during ils progress, in the pro-
ceedings of Scientific Societies ; but such communica-
tions should be made through nie or with my knowledge,
and "by permission of the Lords Commissioners of the
Treasury."

I am directed to report to Government and to furnish
my accounts at certain intervals ; and in order that I may
be able to do so, authors are requested to report progress
and to render accounts and vouchers for any expenses
which they may have incurred, to me quarterly ; on or
before the ist of March, of June, of September, and of
December.

In the following list of stations

—

1. The number is given by which each particular station

is referred to throughout. The first eight stations, to

which Roman numerals are attached, are to be considered
in a certain sense preliminary ; the regular series com-
mences with Station i {bis) on the 15th of February, 1873,
and is indicated by Arabic numbers up to 354.

2. The date is given.

3. The exact position of the ship at noon of the day on
which the observations were made.

4. The depth in fathoms (= 6 English feet).

5. An abbreviation, as it is given on the chart, indi-

cating the nature of the bottom :

—

r. (rock) indicates hard ground, where nothing was
brought up by the sounding instrument, there being at

the same time evidence that the tube had reached the
bottom.

m. (mud), a material varying in colour, but derived
chiefly from the disintegration of the land.

gl. oz. (globigerina ooze), a white or greyish deposit
formed in a great measure of the shells, entire or broken,
of foraminifera belonging to the genera Globigerina, Or-
bulina, Pulvinulina, and Hastigerina, usually with a
quantity of amorphous calcareous or earthy matter, and
many coccoliths.

di. oz. (diatom ooze) indicates a deposit formed to a

great extent of the frustules of diatoms which have sunk
from the surface.

rad. oz. (radiolarian ooze) indicates a deposit composed
mainly of the skeletons of Polycystina and other Radio-
larians.

r. cl. (red clay) indicates a deposit, very widely ex-
tended in deep water, of red, reddish, or grey aluminous
mud, such as would be produced by the decomposition of
a felspathic mineral. This deposit varies considerably in

character ; it seems to be derived from several sources,

but one of the most important of these appears to be the
decomposition of pumice and other volcanic products.
The " red clay " often contains concretionary nodules,
consisting chiefly of the oxides of manganese and iron.

gr. oz. (grey ooze), and gr. m. (grey mud), usually indi-

cate an intermediate condition between Globigerina ooze
and red clay, or in some cases a fine-grained grey depo-
sit, formed in deep water, chiefly of land debris.

The positions of the stations are shown on the accom-
panying chart. C. Wyville Thomson

Edinburgh, January 2

PROF. AGASSIZ ON THE ''CHALLENGER''
COLLECTLONS

pROF. AGASSIZ, who has come to this country for
-»- the express purpose of examining the Challenger
Collection, has kindly sent us the following notes on what
he has already seen :

—
I have seen a great many alcoholic collections of marine

animals made by direction of different government ex-

peditions, and in no case have I seen one in a better state

of preservation, or where greater care had been taken to

insure the accuracy of the locality. Those who work up
the material will have the double advantage of working on
admirably-preserved collections, and of being absolutely
certain of the exact locality of their specimens. Sir

Wyville Thomson has already called attention, in his

Preliminary Reports to the Royal Society and his Lec-
ture before the British Association at Glasgow, to many of
the most interesting things collected, and he has also

alluded to the amount of the material brought together.

I may perhaps give a better idea of the magnitude of the
collections by stating that if a single individual, having
the knowledge of the eighteen or twenty specialists into

whose hands the collections are to be placed, were to work
them up, he would most certainly require from seventy to

seventy-five years of hard work to bring out the results

which the careful study of the different departments ought
to yield.

We may assume that the work of the Challenger has
probably accomplished for the depths of the ocean in

general what the American and English expeditions of
1 866-1 869 did for the North Atlantic, for it certainly is

remarkable how much these expeditions, working over a
comparatively limited area, contributed to the knowledge
of the deep-sea fauna, and how little of novelty has been
added by the subsequent and more extended work of the
Challenger over the same ground. Judging from these
premises, we may fairly say that hereafter, wliile any new
expedition will undoubtedly clear up many of the points
left doubtful by the Challenger, a.ndi. may carry out special

lines of investigation only partly sketched out, yet we
can hardly expect them to do more than fill out the grand
outlines laid down by the great English expedition.
To attain the best possible results it is of the utmost

importance that the collections brought home should be
placed in the hands of specialists who are thorough mas-
ters of their respective departments. The scientific

public will therefore hear with the greatest satisfaction

that the Government has left the collections in the hands
of Sir Wyville Thomson, who is to direct the publica-

tions until the whole of this invaluable material is

thoroughly worked out.

I
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REMARKS ON THE NEW MONOTREME
FROM NEW GUINEA

A FEW weeks ago we announced to our readers the
remarkable news of the existence of a mammal of

the order Monotremata in New Guinea. The receipt of

a separate copy of the description of this animal, just

published by Dr. W. Peters and the Marquis G. Doria,i

enable us to give a few more particulars of what must be
universally regarded as one of the most im-
portant zoological discoveries of the period.

Mr. Bruijn, of Ternate, to whom science is

indebted for our first acquaintance with this

novelty, gives the following details of its dis-

covery in a letter to the Italian naturalist, Dr.

Beccari :

—

"Two years running my native collectors

have brought me word that, according to the

Papuan mountaineers, there are a good many
mammals in New Guinea, but that they are

only hunted there when they are required for

food. At first I did not place much confidence
in these stories, because I know the litile value

of the reports of the hunters and the natives in

general. Neveitheless, I have always told them
to look carefully for mammals. The last time
they set out I told them, in order to stimulate

their zeal, that I knew that a certain animal
existed in New Guinea of which I showed
them a figure, and that I wished to have it

at any price, hoping that in searching for it

they would, perhaps, find other new or little-

known species. The figure which I showed
to Joseph and the other hui.ters was that of

an Echidna.
" This year (1876) my men ascended a peak

of the Arfaks called Mickirbo, and halted at a
spot about the same height above the sea- level

as Pjobieda. Here Saleh entered a hut where
a piece of a skull of a mammal was offered to

him, which he at once thought belonged to the

animal which I required. He accepted it and
forthwith commenced interrogating the Papuan
who had given it to him. The latter told him
that the skull belonged to an animal with four

legs, with a tail, as large as a dog, and with long
harsh fur ; he added that these animals were
not uncommon on Mount Arfak, and concealed
themselves in small caves, and that the Papuans
hunted them with dogs, being very fond of their

flesh. The skull in question belonged to an
animal that had been killed about a month
before. Acting upon this information, Saleh
set to work to hunt for this animal, but without
success. It was only after he had descended
from the mountains that a second skull was
brought to him, which was still stinking from
the fragments of rotten muscles attached to

it."

One of these two crania reached the Museo
Civico of Genoa, in November last, and con-
stitutes the material upon which Messrs.
Peters and Doria, who are engaged on a joint

memoir upon the Mammals and Reptiles of
New Guinea, have founded their Tachyglossus^
bru'jnii.

It will be observed that this skull, of which a figure is

given herewith i^Fig. i), copied from that of Messrs.
Peters and Doria, wants the greater part of its posterior

• W. Peters e G. Dorii :
" Descrizione di una nuova specie di Tachy-

glossus proveniente dalla Nuova Guinea seitentrionale." Ann. Mus. Civ.
di St. Nat. di Genova, vol ix. (December 3, 1876)

2 The " Spiny Ant-eater" of Australia is usually called Echiana in scientific
nomenclature, but Messrs Peters and Doria reject this term in favour of
Tiichyglossus of Illiger. becauss Echidna was previously applied by Foster
in 1778 to a genus of fishes.

portion, and also the lower jaw. But it is quite perfect

enough to enable one to see at a glance that the species

must be quite distinct from the Australian Tachy^lossus

hystrix and T. seiosus. In the first place the size of the

skull is much greater, and the rostrum of the new species

is longer by one half, measuring in total length about

64 inches, instead of 4"2 inches, as in the Australian

animal,^ of which a skull is represented (Fig. 2) for com-
parison. Again, in the Papuan species, the rostrum is

Fig. I.—Skull of Tachyglossus of New Guinea. Fig. 2.—Jkull of Tachyglcssus of Australia

curved downwards throughout its length, which is not the

case in the Australian forms. Other minor differences

are pointed out by Messrs. Peters and Doria in their

excellent description, which we need not repeat here. It

is quite sufficient to compare the oudines of the two skulls

together to convince oneself that the newly- discovered

• It is not known to which of the two Australian species this skull belongs,
but they are closely all.ed, and as regards size there is little if any difference

between them.

N 2
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animal must belong to a much larger and quite distinct

species, of which we trust it will not be long before

perfect examples are received in Europe.

The significance of the discovery of a species of Tachy-

^lossHS in New Guinea will be appreciated when we con-

sider that hitherto the Monotremes or Ornithodelphs,

which, according to the most recent authorities, constitute

not merely a distinct order, but even a separate sub-class

of mammals, have been supposed to be at present ex-

clusively restricted to Australia. The two only known
genera of Monotremes are Tachyglossus (sive Echidna)
and Ornithorhynchus. Of the latter the single known
species is peculiar to South-Eastern Australia, of the

former, the two species are found, one in South-Eastern
Australia, and the other in Tasmania, The whole of the

north and west of the Australian continent is, so far as

we are at present informed, without any representative of

this remarkable group. Looking at these facts, the dis-

covery of a species of Monotreme in New Guinea becomes
still more significant, and leads us to expect that when
the mountain-ranges of Queensland have been further

explored, some representative of the order may still be
found lingering in this district, and uniting the newly-
discovered area of distribution with that previously

known.
Finally we may remark that the fundamental unity of

the Papuan and Australian fauna was already sufficiently

obvious by the existence amongst mammals of Macropus
and amongst birds of such peculiar genera as Orthonyx
and Clbnacieris in New Guinea. The discovery of

Tachyglossus bruijmi is another confirmation of the

correctness of this view, as regards zoology, though, as

regards the flora of New Guinea, facts, we believe, point

rathtr in another direction. P. L. S.

ON THE TROPICAL FORESTS
HAMPSHIRE 1

II.

OF

T T has been mentioned that in some of the clays remains
* of leaves, fruits, and flowers are met with, and I will

now proceed to tell you something about them. There are

some enlarged drawings here on the wall which I should
tell you are not all enlarged to equal scale, and there are
trays of specimens on the table.

These leaves are found in various conditions of preser-

vation. In most cases the impression only of the leaves
in the clay is met wiih, but in some cases they are so well

preserved that the actual substance has been retained
although chemical changes have altered its composition,
and it will peel off and blow away. In some of the clays

the masses of leaves are so decayed that they cannot be
recognised, and are not worth our collecting.

Where the preservation is good we can readily distin-

tinguish the various original textures of the leaves by
comparing their general aspect and colour both among
themselves and with existing forms. For instance, those
which are thick, such as evergreens, thin, as convolvulus,
hard, such as oak, or soft, such as lilac, or even velvety,

such as the common phlox, can all be recognised. Their
colours, in most of the beds, vary from bufl" to brown, but
I need hardly tell you that in no case have we any of the
green colouring of the leaves preserved. Whilst these
various shades of dark buffs and browns are in many
cases the result of chemical change that has taken place
after the leaf was covered up, yet I believe that in many
cases this change had occurred, at least partially, before
the covering up, just as we saw a few weeks ago the
changed colours of the fallen leaves of autumn.

In the darker clays the remains are black and com-
I Lecture in connection with ihe Loan Collection of Scientific Apparatus

given at the South Kensington Museum, December 2, 1876, by J. Starkie
Gardner, F.G.S. Continued from p. 233.

pletely carbonised ; where this is so the finer venation is

indistinct and the remains difficult to save, so that we may
discard them unless the outline of the leaf is of unusual
form. The darker browns, I take it, indicate hard and
evergreen leaves ; for instance, the laurtl-like leaves are
always of a deep colour, whiht both the thin and the
succulent leaves are always of light colour, as in the
leaves which we suppose to be fig, some species of
smilax, &c.
No other colours have been met with with one remark-

able exception ; fragments of a reed-hke aspect are found
of a deep violet, staining the surrounding clay mauve for

a considerable distance.

Fig. 4 —Leaves op Dicotyledons, from the Lower Bagshot Beds.
I and 2, Fagus ; 3, Laurus ; 4, Acer ; 5, Atalia (?) ; 6, Stenocarpus ;

7, Dryandra; 8, Quercus.

I next call attention to the shapes of these leaves ; the
most cursory examination shows that the differences in
shape are very great. Here are drawings of palmate
leaves, leaves resembling in general shape the beech, the
sub-tropical Dryandra, which, though unfamiliar, have
been probably seen by most of you in the warmed houses
at Kew ; laurel-like leaves, a tropical kind of oak, maple,
smilax, aralia, yew, palms, and a fern. These have been
selected to show the great diversity in the shapes which
existed.

Most people are familiar with the process of skeleton-
ising leaves— that is, the removal of the green part, and
the preservation of what is called the skeleton. I have
here a large case of leaves so prepared by Mrs. J. E.i
Gardner, and which may be examined at the close of the.|

lecture,

I would next draw attention to some leaves of trees which^
are well known as now growing in England. In these a
continuation of the leaf-stalk can clearly be distinguished
running through the leaf, which is commonly called the
mid-rib. [The mid-ribs in two diagrams were co'oured
red.] Those running from the primary ribs are called
secondary ribs (coloured blue). There are, again, running
from these many smaller portions, which are calJed the
network of the skeleton. In some, as, for example, the
plane-tree, there are three primary ribs ; in a {&^ leaves
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there are more. In some, these principal ribs are very
stronp, and form prominent features ; in others, as in the
convolvulus, they are but slight. Some of these secondary
ribs run straij^ht to the margin, and in other cases they are
curved. Again, in some they run right out to the extremity
of the margin, as in the elm ; and in others they are curved
back, as in the fig. These are things to be noticed, which
it will be seen are of consequence.

I wish now to refer to the character of the margins of
the leaves. Here is a drawing of a fig leaf in which a per-

fectly smooth margin will be observed ; whilst the elm is

saw-like, or serrated, as botanists call it. In the dryandra
the margin is deeply notched, whilst in a strange-looking
form (Stenocarpus) the edge is markedly lobed ; in the

case of some palmate leaves the edge is smooth, as in the

passion-flower, or serrated, as in the fossil aralia. Those
who have paid any attention to leaf form, have no
doubt observed that leaves, even from the same plant,

differ in some of these characters. This constitutes one
of the greatest difficulties which presents itself to the
botanist, in the endeavour to decide by comparisons to

what plants the fossil remains probably belonged. Still,

there are numbers of specimens with which we have to

deal presenting forms so unmistakably alike that we are

able to group them together ; and even putting on one
side many fossil forms about which we must feel consider-

able hesitation, there still remain a vast number about
which we can feel little hesitation as to the value of the

comparisons.
It is worth while to point out that when we compare

these leaves with the existing flora and contrast in like

manner the plants of the coal period with the existing

vegetation, we see that there is a much closer resem-
blance between these plants and the present plants than
there is in the case of coal plants. That is, that in these

forms we have a nearer approach to the existing state of

things than there was in the coal period, a matter which,

in viewing the evolution of plant life, cannot be over-

looked, whatever may be the value to be set on such
evidence. Those who know anything of the plants of the

coal period are aware that we find there gigantic forms of

which we have only dwarf representatives at the present

time. The principal of these forms are gigantic horse-

tails or Equisitaceae, great lycopods, as the Lepido-

dendron and Sigillaria, and tree-ferns, all very unlike the

representatives of these groups now living. Here, how-
ever, the resemblances to the existing vegetation is close,

not only in the arrangement of the ribs, but the size of the

leaves, and also in those cases where we have groups of

leaves joined by twigs, the method of attachment is

similar.

To determine to what kind of plants each of these

leaves belongs is a matter of considerable difficulty and
requires an extensive knowledge of the plants now living

on the earth. Although we have collections of growing
plants from different parts of the world in various con-
servatories, such as at Kew, it is on the dried specimens
brought home by travellers, or sent from abroad, that we
mainly have to depend. How frequently leaves closely

resembling each other but belonging to plants of widely
different kinds are met with, the careful student of botany
knows well. It requires a comparison by a skilled eye of
the most minute details to arrive at conclusions on which
any reliance may be placed.

The work of comparison of this immense number of

leaves is necessarily a work of considerable time, and is

still in progress, but some conclusions have already been
arrived at. I call your attention to a large group of

growing plants, from the conservatory of Mrs. J. E.
Gardner, which illustrate the kind of foliage existing

in England in the Eocene time. Those who have
paid attention to this subject will not doubt that these
are palms ; these are unmistakable ferns ; botanists are

agreed that this form is xmdoubtedly referable to the

group to which this dryandra belongs ; this may with
almost cettainty be referred to the beech tribe ; this

doubtless belongs to the same tribe as the pea ; this

is an aralia ; this an acer or maple ; this a laurel, and
this a yew. Specimens of elm, acacia, chestnut, great

aroids, as well as hundreds of other forms, have been ob-
tained, some of the comparisonsof which have already been
determined, and some few are of forms which appear to

have no living analogies whatever. There are also count- ,

less fruits, many of which can be recognised as like those.^

now existing ; a few flowers too have been met with.

These fruits are of great assistance in telling us what
plants were living at the time, as they are compared with
greater certainty than the leaves can be.

I have mentioned the cabinets in the Loan Collec-

tion ; close by is a cabinet which contains the collection

made by Baron von Ettingshausen, and although time
does not permit me to do more than allude to them, I

would just mention that collections of an approximately
similar geological age have been made from Switzerland,

Italy, Greenland, and Austria, so that taking together all

these localities we get a fair notion of what was the vege-

tation of the period which geologists call Eocene. You
must remember geology is a study only of this century.

Interest, at first small, spreads now over all Europe, and
gradually records of past vegetations of different ages are

being brought to light and compared.
I would say a word or two by way of explanation of

the origin of the different colours of the sands and clays

which have been mentioned. The yellows, buffs, and reds,

which form the prevailing colours of the lower series, owe
their origin to iron in various chemical conditions. The
granite from which they were derived contains sufficient

iron to account for iron being in solution in the streams
by which they were deposited. The different colours of

the different oxides of iron are here shown. The anhydrous
sesquioxide is of a deep tinge : the hydrous sesquioxide

gives a yellow colour. [A successful experiment was
then made with a large glass jar of rain-water with dis-

solved grey granite held iti suspension. To show the

amount of iron present in the granite, a little ammonia
was added, which changed it to a dark colour. The
green oxide thus obtained would, on evaporation of the

water, take another degree of oxygen and change to a
bright red sesquioxide. This red oxide was produced in

a second jar, and shown to be the same as the colouring

matter of the red clays] De la Beche, in his researches in

theoretical geology, alludes to the fact that pipe-clays of

similar colours are now being deposited in some of the

lakes of North America.
Whilst some of the dark colouring of the darker clays is

due to iron, that of some of the middle clays may be due
to the fact that, whilst these beds were being deposited,

the source of the stream was coming from a district

farther north, cutting perhaps across the Somersetshire

and Gloucestershire coal-field.

The question may perhaps have presented itself to your
minds—how is it possible that the tropical forms of which
we have spoken, such as the palm, aroids, cactus, &c.,

could have grown alongside of the apparently temperate

forms, such as the oak, elm, beech, and others. Time
does not allow that I should go at any length into the

explanation of this ; but I may just remind you that in

the long geological record of the beds found in England,

there are to the geologist unmistakable indications of

many changes in climate. Further, astronomers, having
calculated the path of the revolution of the earth in ages

past, tell us that in successive periods, each consisting of

about 26,000 years, each hemisphere, northern and south-

ern, has been successively subject to repeated cyclical

changes in temperature. There have been for the area

which is now England many alternations of long periods

of heat and cold. Whenever the area became warmer,
the descendants of semi-tropical forms would gradually
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creep fuither and further north, whilst the descendants

of cold-loving plants would retreat from the advancing
temperature. Vice versa, whenever the area became gra-

dually colder, the heat-loving plants would, from one
generation to another, retreat further and further south,

whilst the cold-loving plants would return to the area from
which their ancestors had been driven out. In each case

there would be some lingering remnants of the retreating

vegetation (though perhaps existing with diminished
vigour), growing alongside of the earliest arrivals of the

incoming vegetation. Such is a possible explanation of

our finding these plant remains comingled together. It

must, too, be borne in mind that it is not so much the

mean temperature of a whole year which affects the possi-

bility of plants growing in any locality, as the fact of what
are the extremes of summer and winter temperature. For
example, one place may have a mean winter temperature
of 50°, and a summer one of 70°; while another place
might have a mean winter temperature of 20°, and a
sumnrer one of 100°, and yet both have a mean annual
temperature of 60°. In Cornwall the maiden- hair fern

grows in sheltered localities, because the winter tempt ra-

V\Q. 5.- GrOUI" tF MONOCOTVLEDONe, FROM THE LoWER BAGSHOT BeDS.
I, Fan Palm ; 2, Smilax ; 3, Feather Palm.

ture never sinks to the point that would cause its de-
struction. Again, at that most charming spot in the west
of Ireland, Glengariff, the arbutus still forms an abundant
underwood ; and the Irish filmy fern flourished in many
favoured spots until quite recently, when the modern, too
comfortable Eccles Hotel has retained tourists in the
district, who have luthlessly carried off, as reminiscences
of a pleasant holiday, this which was one of the most
attractive features to the botanists.

These facts, which seem so simple when laid out in

diagrams, are the results of long-continued and careful
work; but you may take my word for it, having enjoyed the
pleasure during my holidays for many summers, that
hunting for fossils is a fine, healthy and active exercise.
As regards this particular district, let me tell you some of

my operiences. Fossils are not to be obtained here
without hard work ; the steep and crumbling cliffs have
to be climbed, and most diligent search has to be made
for indications of them. Fifty times, perhaps, the cliff

may be laboriously scaled to examine what appears from
the beach to be a promising-looking patch of clay, to

result only in disappointment ; either the clay turns out
to be too sandy, and the impressions valueless ; or it con-
tains nothing ; or it is found, on nearing it, to be in-

accessible. But supposing well-preserved leaf-impressions
reward the search, a secure footing has first to be cut with
a light pickaxe ; then the sands or clays overlying the
leaf-bed have to be removed by spade and pick—real

navvy's work this—then to get out blocks large enough
to contain the palm-leaf shown in this drawing, which is

only enlarged twice, the leaf-bed has to be undermined
to a depth of five or six feet, a difficult operation requiring
patience, and the then hanging mass of clay has to be cut
off with the pick, beirg too plastic to break away by its

own weight. When nearly cut through, it gradually breaks
away, and falls gently on to the platform prepared for it

underneath. The blocks thus obtained are sometimes too
large for three or four men to tilt over. The method is

then to leave them to dry, as when wet the clay will not
split to disclose the leaves. It is then, I can assure you,

that I esteem myself fortunate if some too curious excur-
sionist, or enthusiastic townsman, does not arrive during
my absence with a hammer to break the blocks up. So
great has been the curiosity excited, that fossilizers have
so far forgotten their sense of justice as to get up at day-
break to appropriate the result of my work had not the
faithful coast-guardsmen, with a keener sense of justice,

been near.

Wet weather of course puts a stop to operations, and
buries the working in mud and sand, sometimes two or three

feet deep even in a single night. When the workings are

as far off from your headquarters as at Poole Harbour, and
the specimens heavy, a boat is necessary to convey them
home. The most enjoyable moments are, perhaps, those
occupied in splitting the blocks, as one then shares what
I should suppose to be the excitement of gold-workers,

except that gold-finding must be more monotonous, as in

this case no one can say what sort of treasure may reward
us next. Anyhow, it is a recreation strongly to be recom-
mended to those who like healthy exercise, freedom, and
the sea.

[A large and heavy block of matrix was then split, in

illustration of this part of the lecture, and a layer showing
hundreds of leaves, exposed for the first time to view.]

I have now endeavoured to give you as accurately

as I can, the absolute facts as far as we can learn

them, respecting the conditions under which these beds •

were deposited, the sources from which the material

was derived, and so far as we can tell, by comparison
with existing vegetation, what were the trees of which
these leaves are the records, and also the climatal con-

ditions under which they grew. We may now, in con-

clusion, allow our imagination to come into play, a scien-

tific use of the imagination, I hope it is, while we picture

to ourselves the appearance of this area during the time

these beds were being formed. The changing force of the

streams and their directions varjing from time to time,

would, as we have already said, frequently undo the work
of accumulation which had been previously done.

We have reason to believe that there was here a width
of valley closed in to the north by the chalk hills which
are still represented by the chalk range of North Hamp-
shire and Wiltshire, and on the south and east by accu-

mulations forming the lagoon barrier of which I have
spoken. The course of the stream was from west to east.

To the east was the sea, to the west was the valley of the

stream, about some of the conditions of which we are

necessarily uncertain, in consequence of the changes from
upheaval and denudation, which have extensively modified

that district. When the streams were from the rainy

seasons swollen they moved along at a rapid rate, sweep-
ing away previously deposited beds and also bringing

i

down coarse quartz grit and blocks, which formed the

gritty beds of which I have spoken. When the streams

were not so violent then there were doubtless frequently
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repeated scenes such as I will now attempt to describe to

you. In this ideal picture I have endeavoured to depict

what I consider to have been the state of things. Here
we have the valley of the river some six or seven miles
broad. The streams reduced to streamlets meandering
through dried and barren sand-banks. Among them are

more elevated patches—islands, if we may use the term —
islands standing up from the general expanse of sand, and
in some cases actual islands in the sense that they were
surrounded by water. Here and there pools of water,

some almost stagnant, others fed by minute streamlets.

Looking at the scene from a southern standpoint we
should see to the north the distant chalk range. Whilst
along the shore of the opposite bank of the valley we could

with some difficulty detect the various forms of vegeta-

tion, which we should see with greater clearness in the

more immediate foreground. In this valley a singular

stillness must have prevailed, as no trace of animal life

whatever has been found, except a feather and a few insect

wings blown in from the southern bank.
Of the following at least we are pretty sure, and of

numerous others we can be almost sure, but there are

indications of very many besides, the relationships of

which are at present but imperfectly defined.

Here we should see the graceful fan-palm and the feather

palms, adding softness to the view by their elegantly-curved

and drooping leaves, laurel and dwarfed oak, stately

beeches, clumps of feathery acacia, trelhsed and festooned

with smilax, the trailing aroid, with its large and glossy

foliage and an undergrowth of ^//;«d7Jrt; and of cypress in the

swampier ground, and variations in colour caused by the

foliage of cinnamon and fig, and the ground clothed with

ferns and sedges. On the barren sands of the distant

valley are growing clumps of giant and weird-looking

cactus. It is not difificult to picture to ourselves the view.

(See Fig. 2.)

All this beauty is gone. We have nothing but these

records of what must have been a view of great loveli-

ness, which only the toil of the geologist can even faintly

reproduce.

" The hills are shadows, and they flow

From form to form, and nothing stands

;

They melt like mist, the solid lands,

Like clouds they shape themselves and go.

" There rolls the deep where grew the tree.

O Earth, what changes hast thou seen !

There where the long street roars, hath been
The stillness of the central sea."

THE REPORT ON THE A USTRIAN "NO VARA "

EXPEDITION

A FEW days ago Admiral v. Wiillerstorff Urbair, late

Commander-in-Chief of the Austrian Novara Explor-
ing Expedition, had an audience of the Emperor to present
to his Majesty the final report on the scientific results of
this great exploring cruise round the world. It has re-

quired about seventeen years' serious labour, and has
cost nearly 13,000/. sterling to complete this important
scientific work, embracing 18 vols. 4to. and 3 vols. 8vo.,

and containing the anthropological, botanical, geological,

zoological, physico-nautical, statistico-commercial, medi-
cal, and descriptive parts.

The narrative of the expedition, written by Dr. Karl
von Scherzer (an author also well known in England, and
at present attached to the Austro-Hungarian Embassy in

London), has rnec with such a success that five editions

have been published and more than 29,000 copies sold.

The most interesting of the purely scientific publications

is the geological part, by Dr. Hochstetter, which gives

the most complete description of the geology of New
Zealand, the author having been the first naturalist who
thoroughly explored these antipodean islands, and he has

carefully examined and described its gold and coal de-
posits. The statistico-commercial part, by Dr. Karl von
Scherzer, has become quite a standard book on the
Continent.

The price of the complete series being very -high (391
florins, or nearly 40/. sterling), the Emperor has given
permission that a considerable number of copies of this

most valuable publication should be given away to pubhc
institutions and libraries in the empire, as well as in
foreign countries, and as the Novara has met with a
particularly kind reception in the British colonies, the
libraries of these have been considered first in the
list of recipients of this great national work, which is a
monument of scientific investigation.

THE CYCLONE WAVE IN BENGAL
A N interesting correspondence on this subject has ap-
•^^ peared in the Times during the last few days, evincing
generally on the part of the correspondents an earnest effort

to arouse the public mind to a sepse of the necessity or

something being done towards mitigating the calamitous
results of such occurrences in the future. The subject
being one that must sooner or later be faced, it is beside
the question to point to the destructive flooding of the
Thames as a proof that the Government of India does
not differ greatly in such matters from similar authorities

at home.
As regards the meteorology of this important question,

three lines of inquiry stand prominently out as calling for

special and extended investigation. The first of these is

a thorough discussion of the storms of the Bay of Bengal,
or a continuation of the work under this head which has
been ably begun by Mr. Blanford and Mr. Willson. The
second line of inquiry is the cause or causes which
originate the cyclone wave and determine the course it

takes—a subject on which we cannot be said to have any
information at present, all that is or can be said being
little more than unsatisfactory conjectures. To carry out
these inquiries with the fulness and with the detail re-

quired to ensure a successful handling of the subject
additional stations must be established and the taking of
meteorological observations must be more extensively and
frequently done than is now the practice on board the
ships which navigate the Bay.
The third line of inquiry is the systematic inauguration

of a meteorological survey of the Bay of Bengal and its

shores, with a more strict reference to its storms, by having
first-class meteorological stations established at Trinco-
malee, Madras, Vizagapatam, False Point, Saugor Island,

Chittagong, Akyab, Cape Negrais, the Andaman and the
Nicobar Islands, these stations having a full equipment of
instruments, including in each case a continuously regis-

tering barometer and anemometer. With these instru-

ments the law of the diurnal oscillation of the barometer
and of the changes in the direction and velocity of the
wind, including the variations with season, would become
known, and any deviation therefrom which may happen
to occur, could be telegraphed at once to the head office

at Calcutta. It may be regarded as absolutely certain,

that no long time would elapse before the nature of the

disturbing force, cyclonic or otherwise, revealed by the
anomalous readings of the barometer and anemometer
would come to be correctly interpreted ; and with the aid
of frequent telegrams from the whole circuit of stations,

so well interpreted that the superintendent at Calcutta
would have no difficulty in localising the cyclone, its

track and rate of progress would be so certainly known
that warning could be sent to the coasts threatened by it.

This system of storm warnings must not be confounded
with that practised in Great Britain, in which no refined
system of observations is called into play, and in which
no accurate knowledge of mean periodic changes is re-

quired. What is chiefly required in this country is ^
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vigilant outlook for what may be called the grosser

changes of atmospheric pressure and of the wind, and a

very moderate knowledge of meteorology for their in-

terpretation. So clearly is this the case that notwith-

standing the great advances made by nieteorology in

recent years no progress has been made in this country in

issuing warnings of the approach of storms, since the

number of fresh gales (8 of Beaufort-scale) of which
warnings have been sent are still somewhat under the

percentage of success attained by Fitzroy in 1864.

But in India it is different. Any system of storm-

warnings there, to be successful, must be based on a
refined system of observation carried on at a considerable

number of stations in such positions as we have pointed

out—those positions being selected with special reference

to this inquiry.

OUR ASTRONOMICAL COLUMN
An Observatory on Etna.—Prof. Tacchini sends us a

note read before the Accademia Gioenia on September 22,

1876, entitled, *' Delia convenienza ed utilita di erigere suU' Etna

una Stazione Astronomico-Meteorologica," in which after describ-

ing his experiences during a brief ascent on September 15-16,

he expresses his views with regard to the establishment and most

desirable fitting of an observatory on the mountain to be mainly

devoted to spectroscopic and meteorological observations.

Prof. Tacchini ascended on the morning of September 15

from Catania to the station occupied by a party of the

English and American expeditions on the occasion of the

total solar eclipse of December, 1870, and found there a

diminution of temperature of 33° Centigrade. He had taken

with him a Dollond-telescope of 3|- inches aperture, a spec-

troscope of strong dispersion by Tauber, a small spectroscope

of Jannsen, an aneroid barometer, thermometers, and a pola-

riscope. At loh. 30m. A.M., on the i6th, a few detached clouds

only being present, he remarked that the blue of the sky was

much deeper than at Palermo or Catania. The solar light

had a special character, it seemed whiter and more tranquil, as

though due to artificial illumination by magnesium. Viewing the

sun rapidly with the naked eye, it was seen as a black disc sur-

rounded by an aureola of limited extent, projected on the blue

ground of the sky. On interposing an opaque body before the

disc the aureola was seen better but always limited, and the pure

blue sky terminated the same, which extended to rather more than

half the solar radius ; with the naked eye it was difficult to judge

if the aureola was of equal breadth all round the disc, and the

only thing well marked was the difference from the view obtained

at the level of the sea ; while the sky is ordinarily whitish about

the sun, on Etna it remained blue, and the aureola acquired a

better-defined contour. With a helioscope the aureola was much
better seen, and its border appeared irregular, and as though

it were rather more extended at four points, which, at noon, cor-

responded to the extremities of the vertical and horizontal diame.

ters of the disc. At 3 P.M., after interruption from clouds which

in passing rapidly at short intervals produced a striking effect by

the formation of a stupendous series of coloured rings round the

sun containing all the gradations of colour in the spectrum, a

phenomenon new to Prof. Tacchini, the Tauber-spectroscope

was applied to the telescope for examination of the solar

spectrum, and the observer expresses his surprise at the fine

definition of the lines and the extraordinary distinctness of the

whole ; the chromosphere was bright.

In the evening at loh., the spectacle of the starlit sky was
novel and enchanting. Sirius appeared to rival Venus, the finer

constellations acquired an altogether special aspect, and the ap-

pearance of the Via Lactea was astounding. The image of the

planet Saturn was admirable, and the peculiarities of the ring

and belts were seen to much greater advantage than at Palermo,

shortly before leaving. Venus afforded remarkable proof of the

rare quality of the sky of Etna. The planet shone with a power-

ful light, which cast shadows during the ascent of the mountain
;

it scintillated frequently like a star. The telescope showed, on

the northern part of the phase, an oblong space, less illuminated

than the rest of the disc, which Prof. Tacchini says was " sicura-

mente una macchia del pianeta."

Spectroscopic observations were renewed on the following

morning, when the sun had attained an altitude of 10°. The

chromosphere was "magnificent ;" the inversion of the magne-

sium and of 1474 was immediately evident, which was not seen

at Palermo with the same telescope.

"With regard to the proposed observatory which Prof. Tacchini

is desirous should be an accomplished fact before the meeting of

the scientific bodies at Rome, in September next, he proposes

that it should be erected at the Casina degl ' Inglesi, and should

be named after Bellini, and that it should belong to the Univer-

sity of Catania. He suggests that it ought to be provided with

a refractor of first-rate quality and of at least 16 centim. (about

6 '3 inches) aperture, and he advises that while the meteorologi-

cal instruments, which should be adapted to the requirements of

the day, as indicated by the London Congress, would remain

constantly at the Bellini Observatory, a duplicate mounting

might be provided for the refractor at some spot within the Uni-

versity of Catania, with its proper dome, the other being fixed

on Etna, so that while from June to the end of September astro-

nomical observations could be carried on upon the mountain,

during the winter they might be made at Catania, where the sky

is a very good one ; the astronomer would thus have only the

object-glass with its tube to transport to and fro. Prof. Tacchini

further suggests that accommodation for visitors should be pro-

vided, with the view to increasing their numbers, and that a

certain payment should be made by them, to go towards the

maintenance of the Observatory and its custodian.

We wish every success to the scheme thus energetically

brought before the Italian authorities by Prof. Tacchini, and

have no hesitation in predicting important gains to science from

its adoption.

The New Star of 1604.—The vicinity of this star's place

deserves to be closely watched, as it appears by no means im-

probable that the object may be identified amongst the telescopic

stars actually visible, by small fluctuations of brightness, which

there are grounds for supposing to have been the case with the

so-called new stars of Tycho Brahe and Anthelm.

The best position of Nova 1604, is no doubt that deduced by

Prof. Schonfeld from the observations of David Fabricius, found

in the liiera mutua: in Fritsch's edition of Kepler's works.

Fabricius measured the distance of the new star from C, i\, a

Ophiuchi, a Aquilse, and a Scorpii, and the discussion of these

measures leads to the following place for 1 605*0, R.A. 256" 45' 43"

or I7h. ym. 2'9S., N.P.D. 111° 4' 42", with probable errors of

± 2"os. and ±0"65' ; this position brought up to 18770 is R.A.

I7h. 23m. i6s., N.P.D. 111° 22*4'. The nearest catalogued star

is one of 8*9 mag. observed in Argelander's Southern Zones, ^
No. 16872 of Oeltzen's reductions. Kepler's star precedes, ac-

cording to Schonfeld's calculsition, 25 •3s., ani is N. about 0'8'.

There is a star I2'i3 mag. preceding Argelander's star i8"8s. and

I& to the south, suspiciously close to the recorded place, since

the probable errors are no safe guide in such a case as this.

Chacornac on Chart No. 52, las a tenth magnitude in about

R.A. I7h. 2im. 50S., N.P.D. 111° 22' for 1855, which is not

r. ow visible or was not last summer. But the locality requires a

stricter and more systematic examination, which may be sug-

gested to some one of our astronomical readers, who possesses

adequate optical power, when this region of the sky is favourably

situated for oliservation.

I
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METEOROLOGICAL NOTES
Storms and Floods of the Past Six Weeks.—An

examination of the Daily Weather Maps published in different

countries of Europe for this period is very instructive. The
most common course taken by the winter storms of nortli-western

Europe is an easterly or nortli-easterly one, and the tracks of

their centres lie somewhere between Faro and Iceland. Hence
the winter climate of the British Isles is characterised by south-

westerly winds, and the relatively high temperature and humidity

which they bring with them from the Atlantic. This state of

things is occasionally varied by the centre of the storm passing

in its easterly course across England, along the Channel, or over

a track even still further south, resulting in easterly and northerly

winds at places situated to the north of the centre track, with

the probable accompaniments of sleet, snow, or hail, low tem-

peratures, chill drizzling rains, and heavy seas. Since, how-

ever, the storm-centres usually soon pass on to eastward, the

easterly winds accompanying them are generally not of long

continuance. But during these past six weeks, notably from

December l to 7, 16 to 24, and 31 to January 7, the cyclonic

centres have had their course in the south, or to the south, of

the British Islands, and consequently easterly and northerly

winds have prevailed, particularly in the north of Great Britain.

The cyclonic centres, instead of advancing, as ordinarily happens,

to eastward, oscillated backwards and forwards—to eastward

and then to westward, to north-westward, and then to south-

eastward—being thus continually for days together in the south

of the British Islands, and hence the persistency of the easterly

winds for several days in succession in the north. Finally, since

steep gradients prevailed frequently and for considerable periods

from North Britain to Norway, the easterly winds acquired a

violence, as well as a persistency, almost unprecedented, strewing

the coasts with wrecks, and raising high tempestuous seas,

which, particularly when conjoined with the high tides in the

beginning of January, damaged harbours and other property to

an extent fortunately of rare occurrence in these islands. As
frequently happens, gradients were also steep and winds violent

over the Channel and the south of England. The snow and

rainfalls were also excessive, and blocking up of railways and

river floodings, with the inconveniences and disasters attending

them, were experienced in all parts except the north-west of

Great Britain. At many places the rainfall of December was

the heaviest ever recorded. The intimate bearing of the weather

of Scandinavia and Lapland on that of Great Britain, and its

great scientific importance in forecasting British weather—

a

pomt we have on various occasions insisted on in this journal

—

were several times conspicuously illustrated during the singular

weather of these six weeks.

Physics of the Atlantic Ocean.—Dr. Buys Ballot has

made a valuable contribution to the physics of the Atlantic

Ocean in a paper just published on its mean monthly atmo-

spheric pressure. The author v/isely groups the observations for

each degree of latitude along the outward and homeward bound

routes of the Dutch ships on board which the observations were

made. The extent and laboriousness of the work will be under-

stood from the fact that for the North Atlantic alone, 175,003

observations have been discussed for the outward, and 163,418

for the homeward bound route. We shall take an early oppor-

tunity of reverting to the subject of this paper ; in the meantime

we content ourselves with heartily recommending the paper

more particularly to seamen, from its great utility in navigation,

seeing that it gives them the average barometric pressure each

month for each degree along this great highway of commerce,

which, when intelligently interpreted by the wind which happens

to prevail at the time, puts them in possession of information,

the importance of which it is impossible to over-estimate.

Weather Maps of Germany.—The Weather Maps of the

Deutsche Seeivarte, in the numbers forJanuary, already received, give

on a large scale the barometric curve and the hourly direction and

force of the wind for the twenty-four hours previous, as recorded

by the self-registering instruments at Hamburg. The value of such

data in the study of the daily changes of the weather it is un-

necessary to point out. This Office has also begun to publish

monthly resumes of the weather of the Continent, of which those

for January and February, 1876, have appeared, containing

short papers by various well-known meteorologists, referring to

the weather of the month ; and the averages and extremes for

the month are briefly but lucidly discussed for all the stations in

Germany, and for many other stations in the countries adjoining.

A valuable chart is given showing the tracks from day to day of

all the European storms of the month.

Thunderstorms in Central Europe.—It was recently

shown by M. von Bezold that there is a double maximum

in the frequency of summer thunderstorms in particular re-

gions of central Europe. The results of further researches

by others seem to point in many cases to a similar be-

haviour in hydrometeors generally. Thus a double periodicity

in hailfall has been demonstrated by M. Prettner for Kiirnthen

and M. Fournet for the Rhone Valley. And more recently

still {Fogg. Ann.), Dr. Hellman, having studied the rainfall

in North Germany, is led to the following conclusions :— i.

There is a double maximum in both the frequency and quantity

of rain in the summer months in North Germany. 2. The

first maximum falls, in the case of quantity of rain, in the begin-

ning of the second half of June ; that for frequency of rain in the

beginning of June ; the second maximum for both cases in the

middle of August. 3. The first maximum is more intense in

the case of frequency of rain, and weaker in the case of quar .lly.

Dr. Hellmann offers an explanation of these phenomena^ for

which, however, we must refer to the original.

Sunspots and Weather.—Prof. Fritz, of Zurich, has shown

from a comparison of annual meteorological statistics, that the

years distinguished by a maximum of solar spots coincide very

closely with those years marked by exceptionally severe hail-

storms, and an unusual average height of the great rivers. This

law is shown to be in accordance with observations made during

the past century in all latitudes, the special periods occurring at

intervals of eleven years.

BIOLOGICAL NOTES
Chemical Changes Observed during Progress of the

Potato Disease.—The Rev. J. H. Jellett details the results ot

a series of experiments made to ascertain (i) whether there be

any development of sugar during the progresss of the disease,

and if so of what kind ? (2) whether there be any perceptible

change in the quantity of nitrogen ? It would appear that the

first stage of the disease in the tuber is marked by an increase in

the quantity of the nitrogen, which seems to attain its greatest

value before the stage of discoloration of the tuber. The same

stage of the disease is also marked by the development of sugar,

both glucose and sucrose. In the second stage of the disease,

marked by a great increase in the discoloured part of the tuber,

the part which remains apparently sound shows no increase of

nitrogen, but a very considerable increase in the quantity of

sugar, while in the discoloured part there is a diminution

both in the percentage of nitrogen and of sugar. It will

be remarked that the development of the sugar contm'ip-

for a considerable time after the nitrogen has .-aalned its

maximum value. Mr. Jellett has no doubt that the whole of

this sugar is formed by the conversion of the potato starch,

though he is not aware that there is any known inethod by whicli

starch can be made to pass into sucrose ;
possibly this effect may
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be produced by the presence of the fungus. {Proc. R. Irish Acad.

,

Vol. ii., Series ii. Science, January, 1877.)

CoMMENSALiSM AMONG CATERPILLARS.—The following ex-

tract from a letter from Fritz Miiller, dated Itajahy, Brazil,

October 22, has been sent us by his brother, Dr. Hermann

Miiller, of Lippstadt :
—"I have lately become acquainted with

an interesting case of commensalism in two caterpillars, of which

I inclose a photograph taken by my friend, Scheidemantel.

The larger caterpillar, with red head, protected by long

branchy stinging-hairs or thorns, lives on mulberry and other

trees. Like other caterpillars protected from enemies by odour,

stinging-hairs, or otherwise, it sits on the upper side of the

leaves, and is light-coloured, the head red, the hairs white.

Across its back, between its thorns, there sits a small blackish

caterpillar, protecting itself by the thorns of the large com-

panion. I took off the small caterpillar from the large one,

but it soon occupied again the same place. In order to take a

photograph of it, the larger caterpillar was anaesthetised with

ether ; it recovered again somewhat, but after two days it

died. The smaller caterpillar has now left its place and taken

refuge on another caterpillar in the same box ; on this it

sits somewhat further forward, on the base of the abdomen. In

its former host, the place where the small caterpillar sat looks

pale, as if it had been scoured. The small caterpillar from

above eats small holes in the leaf on which the larger one is

sitting. As far as I know, no similar case has hitherto been

observed."

Blistering Beetles as a Cure for Hydrophobia.—M.
de Saulcy, pere, laid before a late meeting of the Entomological

Society of France the debris of two species of beetles belonging to

the Meloidae {Meloe tuccius and Mylabris tenebrosd) which had

been sent to him from Gabes, in Tunis, by M. de Chevanier, and

which constituted the medicine in use by the people of Amerna
as a cure for hydrophobia. It is known under the name of

Dernona, and is mentioned in several Arabian works on medi-

cine. A portion about the weight of a grain of corn is given to

the sufferer. The medical formula directs that it should be taken

in some meat soup by the person bitten between the 21s'; and

27th day after the bite ; if taken before or after these dates it

will not effect a cure. The natives of Amerna seem to have

great faith in this cure, and preserve the dried beetles as a trea-

sure. It might be worth while to try a series of experiments on
the use of the vesicating beetles in this terrible malady. But it

should not be forgotten that so long ago as 1750, Linnseus, in

his uiboC^ti-^n. " De Materia Medica in Regno Animali, ' sug-

gested the employment in such cases of the common blistering

beetle, and in 1856, when M. L. Fairmaire laid before the Ento-
mological Society of France a brochure by M. Saint Hombourg
on the treatment of hydrophobia by the administration of a

species of Melbe, many of the members then present men-
tioned that this remedy was known for a very long time in

Germany. {Ann. Soc. Ent. France, 27 Dec, 1875, Bulletin, p.

clxiii.

)

Carboniferous Amphibia in Nova Scotia.—In the Car-

boniferous era many of the Sigillarian trees became partly

embedded, and as they decayed their inner bark and woody axes

crumbled away, leaving open holes on the surface of the ground

into which were swept by water, or fell accidentally, the animals

of the period together with vegetable debris. In this way suc-

cessive layers of deposit, within the trunks of the trees, became

stored with skeletons of Amphibian animals, snails, &c.,

which they have retained in an admirable state of preser-

vation. Dr. J. W. Dawson, whose former investigations on this

subject are well known by all palaeontologists, has recently exa-

mined a fresh tree-stump about 2 feet high and 18 inches in

diameter. In its interior were found no less than thirteen skele-

tons, more or less complete, belonging to six species, including

Hylerpeton dawsoni, Dendrerpeton acadianum, D, oweni, a

new species of Hylerpeton and Hylonomus lydli. In the last

part of the American jFournal of Science and Art, Dr. Dawson
has described these remains.

Action of the Brain.—At a recent seance of the French

Academy, MM. Giacomini and Mosso presented the photograph

of a woman who, from a syphilitic affection of the cranial walls,

had lost a great part of the frontal and the two parietal bones.

The movements of the brain of this woman (who is now com-

pletely cured) had been studied by the graphic method, one of

M. Marey's tambours having been applied at the cranial aper-

ture, and some remarkable results were obtained. The traces,

which will appear in the Archivio delle Science mediche, prove that

there are in the brain of man, even during the most absolute re-

pose, three different kinds of movement :—I. Pulsations, which are

produced at each contraction of the heart ; 2. Oscillations, which

correspond to the movements of the respiration
; 3. Undulations,

which are the largest curves, and are due to movements of the

vessels during attention, cerebral activity, sleep, and other

causes unknown ; they might be called spantaneous movements

of the vessels. The authors studied the relations between the

movements of the brain, the heart contractions, the changes of

volume of the forearm and the respiratory movements, by apply-

i)ig simultaneously with the arrangement just described, a pneu-

mograph to the chest, and one of M. Mosso's plethysmographs

to the forearm. The form of the brain-pulsation differs con-

siderably from the tracing obtained from the fore-arm, or by
means of a sphygmograph applied to an artery. During pro-

found sleep, with snoring, there is considerable increase in the

height of the cerebral pulsations, and the respiratory oscillations

and the undulations are much more pronounced. Certain causes

produce the same change of volume in the brain and in the

extremities ; others produce variations which are simultaneously

in opposition in the brain and in the different parts of the body.

The authors describe the effects of compressing the carotid and
'

the jugular, the influence of bodily movements and intellectual

labour, which are always reflected in a change of volume of the

brain and therefore of its pulsations, and a number of interesting 1
facts are elicited,

'

Papuan Plants, —So much still remains to be learned regard-

ing the natural productions of New Guinea, that Baron von,

Mueller's Descriptive Notes on Papuan Plants, will contain

much that is new to all botanists. Three successive papers have

now been published under this title, the material being chiefly

derived from the explorations of Macfarlane, Goldie, and D'Al-

berlis. Von Mueller hopes that one or other of these energetic

discoverers will shortly reach the hitherto unknown Alpine

heights, which are likely to yield rich stores of endemic species.
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Nest-Building Fish.—The habits of those few fishes

which build nests for their progeny are very curious, and

indicate a highly-developed instinct. One of these, the

Gourami (Asphronemus ol/ax), has lately been studied by M.
Carbcnnier in his private aquarium. The male animal con«

structs a nest of froth of considerable size, 15 to 18 centimetres

horizontal diameter and 10 to 12 centimetres height. He pre-

{ ares the bubbles in the air (which he sucks in and then expels),

strengthening them with mucous matter from his moiith, and

brings them into the nest. Sometimes the buccal secretion will

fail him, whereupon he goes to the bottom in search of some
confervoe, which he sucks and bites for a little, in order to stimu-

late the act of secretion. The nest got ready, the female is

induced to enter. Not less curious is the way in which the male

brings the eggs from the bottom into the nest. He seems un-

able to bring them up in his mouth ; instead of this, he first

takes in an abundant supply of air, then descending, he places

himself under the eggs, and all at once, by a violent contraction

of the muscles in the interior of the mouth and pharynx, he

forces out the air he had accumulated, by his gills. This air,

finely divided or pulverised, in some sort, by the lamellae and

fringes of the gills, escapes in the form of two jets of veritable

gaseous powder, which envelops the eggs and raises them to the

surface. In this manoeuvre, M. Carbonnier says, the Gourami

quite disappeared in a kind of air-mist, and when this had dis-

sipated, he reappeared with a multitude of air-bubbles like little

pearls, c'inging all over his body.

Beaver in Siberia.—The beaver which, some centuries ago,

was so numerous in Russia and Western Siberia, and which was

supposed to have totally disappeared from both countries, con-

tinues to exist on the rivulet Pelyin. M. Poliakoff has procured

from an ostyack on the Obi five skins of these animals killed

last year, and he has engaged a hunter to procure this winter

complete specimens for the Museum of the St. Petersburg

Academy. No farther back than a century ago the beaver was
common on one of the affluents of the Irtysh, Bobrofka, but it

has now totally disappeared from the locality, the last colony

existing probably on the Pelyin.

NOTES
The first volume of "China," by the well-known geologist

Baron von Richthofen, has just appeared. The Berlin Academy
of Sciences has granted a generous sum to defray the expense of

publishing this costly work.

We have pleasure in announcing that a new Natural History

Journal is about to be started, which is intended to form a bond
of union among the various schools belonging to the Society of

Friends in this country, both those for boys and girls. Some of

the oldest societies of the kind in the country are in connection

with these schools, especially the one at York, to which refer-

ence has more than once been made in these columns. The
journal is intended to be specially devoted to young beginners

;

the main object being to awaken a personal interest in natural

history pursuits, and to induce tyros to make and record observa-

tions. By this means it is hoped to promote a genuine study in

place of the indiscriminate collecting now so much in vogue.

Other cognate subjects will also be taken up as space permits?

such as chemistry, carpentry, &c. It is intended' to publish the

first number on F'ibruary 15 ; communications, which are warmly
invited, should be addressed to J. E. Clark, B.Sc, 20, Bootham,

York.

Under the title of the "Indian Miscellany," a work is an-

nounced by Mr. J. Munsell, of Albany, New York, on the history,

arts, inventions, languages, religions, traditions, and supersti-

tions of the American aborigines ; with descriptions of their

domestic life, manners, customs, traits, governments, wars,

treaties, amusements, exploits, &c. ; together with sketches of

travel and exploration in the Indian country, incidents of border

warfare, journals of military expeditions, narratives of captivity,

anecdotes of pioneer adventure, missionary relations, &c.

M. Ed. Becquerel has been elected president of the French

Physical Society, which seems, like its English sister society, to

be doing excellent work.

The Council of the Geographical Society of Paris has ap-

pointed M. Levasseur president for 1877. MM. Daubree and
Quatrefages have been appointed vice-presidents, and M.
Maunoir has been continued general secretary.

It is stated on good authority that the measurement of the

photographs taken by the French parties during the transit of

Venus is not progressing favourably. More than 1,000 plates

are to be investigated micrographically, and at the present

moment only forty-seven have been disposed of. Unforeseen

difficulties are said to have arisen.

In 1828 M. Janson de Sailly, a French barrister who had
married a sister of the celebrated Berryer, left by will his

fortune to the French University, under the condition of creating

a high school in the Quartier des Champs Elysees, to be named
Janson College. The will was accepted by the Government, but

the heirs tried to get it cancelled, and a law-suit was instituted,

which was ended only in December, 1876. The Janson CoiIej;e

will be inaugurated in 1F78. The legacy is quite adequate to

carry out the purpose of the testator, who was proprietor of the

greatest part of a large estate.

German educational statistics show that in Saxony one out of

1,194 of the total male population is in actual attendance upon a

university, while in Prussia the proportion is i io i, 328.

The next annual meeting of the Deutsche geologische Gesell-

schaft takes place at Vienna, in September of this year.

The Council of the Society of Arts have made arrangements

for the delivery of six lectures on various scientific subjects, which

will take the place of the usual papers and discussions, on six

Wednesday evenings during the se:sion. The following gentle-

men have each consented to deliver one of the lectures :—Sir

John Lubbock, Bart., F.R.S., Mr. E. J. Reed, C.B., M.P.,

Prof. W. K. Clifford, M.A., F.R.S., Prof. Alexander Kennedy,

C.E., Dr. B. W. Richardson, F.R.S., Mr, James Baillie

Hamilton.

The Bremen Geographical Society has received a report from

Capt. Wiggins dated Jenissei, November 25, in which he gives

more fully the resiilts of his late voyage to Siberia. The Poda-

ratta Bay was found to be exceedingly shallow, and the river itself

could not be ascended by craft drawing over two feet of water.

Special stress is laid upon the discovery of the channel for sea-

going vessels up the picturesque Jenissei as far as Kureika. Nu-

merous observations of the temperature of the air and water,

the specific gravity of the latter, &c., were taken during the pro-

gress of the voyage. These all tend to show that the Gulf

Stream and equatorial currents exert a decided influence much

farther to the east than was hitherto supposed, as they pass

through the straits of Jugor and Waigat into the Karian Sea.

The adherence of air round a current of some fluid or liquid

when this is forced through the air, has been utilised in various

ways, as in water bellows, the blast pipe of locomotives, Sprengel's

air-pump, the Bunsen burner, &c. Prof. Teclu, of Vienna, has

recently described, in Poggendorff^s Amtalen, a simple arrange-

ment, in which a jet of steam is used to do the work of an nir-

pump. A small steam boiler containing i '5 litres of water, and

tested to something over one atmosphere, is heated over a gas

furnace. It has a safety-valve, which also serves for admission

of water when necessary. From above rises a brass steam pipe
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con:Ltiiig of lv\ o siiiiiLr parti, cacli of which Is a tube na: rowing

upwards ; the terminal aperture of the lower tube {a) is situated

just where the contraction of the upper tube [b) terminates, leaving

a small annular aperture. Two lateral tubes proceed from the

wide portion of the upper tube, one to the vessel to be exhausted,

the other to a manometer. It will be seen that the steam

issuing from the boiler exerts suction on the air in the connected

vess els.

At a meeting of the Edinburgh Botanical Society, held on

January ii, Mr. M'Nab made a second communication on

the scarcity of holly berries at Christmas. He has learned

from correspondents in various parts of the kingdom that the

scarcity of holly berries has been very general. The only places

where the supply of berries has been abundant are in the High-

lands, in such districts as the Trossachs, and in the vicinity of

Loch Katrine and Loch Ard. At Ranelagh, near Dublin, few

berries were to be obtained, but several of the trees were covered

with clusters of white and cream-coloured flowers, and it is of

interest to note that all the flowers, both open and past, of the

specimens received by Mr. M 'Nab from Ranelagh, were herma-

phrodite.

At a meeting of the Glasgow Philosophical Society, held on

Wednesday, January 10, it was agreed, on the motion of Sir

William Thomson, to petition both houses of Parliament for the

amendment of the Patent Laws, the objects aimed at being the

reduction of the stamp duty on patents, an extension of the time

for which patents were granted, and the abolition in connection

with the notice to proceed.

At the second meeting of the Edinburgh Naturalists' Field

Club, which was held on Friday last, a lecture on '

' Foramini-

fera, " copiously illustrated by diagrams and microscopical pre-

parations, was delivered by Mr. D'Arcy W. Thompson, a pupil

of the present seventh class of the Edinburgh Academy. Science

lectures by schoolboys are a much rarer occurrence than science

lectures to them.

In a note to the Roman Academy on the rate of oratorial

utterance, M. Mariotti recalls an observation made by Gibbon

that a facile English orator pronounced 7,200 words in an

hour, i.e., 120 in a minute, and two in a second. Though it

might seem possible to investigate the velocity of the Greek and

Roman orators, knowing that the judicial orations in Athens were

recited in a space of time determined by the clepsydra, yet their

methods render conjecture somewhat vague. Thus, e.g., it is

said that Caius Gracchus, when speaking in the forum, had a

servant concealed behind him, who, with an ivory instrument,

signalled to him at the proper moments to raise or to lower his

voice. Nowadays, when parliamentary discussions, as has been

said, are little more than animated conversations, accurate ob-

servations may be made by means of stenography on the rate

of speaking of various orators. M. Mariotti gives some such

data from the Sub-Alpine and Italian Parliaments. De Foresta

pronounced sixty words in a minute j Massimo d'Azaglio, 90;

Gioberti, 100 ; Ratazzi, 150; Mameli, 180; Cordova, the

quickest, was able to pronounce as many as 210. The very rapid

orators, M. Mariotti says, are rather admired than effective,

such as Macaulay in England, and Cordova in Italy. The mind

of the hearer is not allowed sufficient time to take in the mean-

ing. It is possible, speaking rapidly in the Italian tongue,

to pronounce 300 words in a minute. Comparative obser-

vations on the subject in parliaments of different countries,

would afford important data regarding various tongues, and

suggest interesting psychological considerations. From observa-

tions in the Parliament of Athens, it might be possible to con-

jecture the velocity of the ancient Greek orators. In this way
stenography might render valuable services to philology and

philosophy.

We notice in the January number of the Geological Magazine

a paper by Mr. James Durhxm cu " Th2 ' Kitncs ' in the Neigh
bourhood of Newport, Fife, N.B.," accompanied by a sketch-

map of the locality. Unhappily, the paper is written much in

the same style as too many papers on kames have already been
written, and we find in it, as is too often the case, more general-

isations than thorough descriptions of the interior structure of

these interesting formations, and not even a single detailed sec-

tion. It gives us an opportunity, however, of observing that

only thorough explorations of the structure of those kames the

interior of which is rendered accessible by adequate cuttings,

together with detailed studies of the directions, positions, and
forms of the kames, discussed in connection with the topography

of the locality and its neighbourhood, can help us to settle the

question as to the origin of kames, so much debated hitherto

without arriving at any definitive result. As to the conclusions of

the author, viz., that "the kames" owe their present forms to

the same denuding agencies as are at present in operation, we
must object that, even if the author had proved his statement

with reference to the Newport kames, he was by no means
entitled to generalise from it ; there are hundreds of kames and
thousands of totally identical gravelly mounds and ridges the

shapes of which have nothing to do with denuding agencies.

The first number of the Vei-offcullichunqcn des kaiserlichen

deutschen Gesundheitsamtes, appeared last week. It gives the

mortality statistics of about 150 German cities and a large num-
ber of foreign cities, and supplies a most valuable picture of the

progress of epidemics as well as the general statistics of disease,

and the working of all sanitary regulations at home and abroad.

A graphic representation of the meteorology of the past week is

also added.

Very high floods, second only to those of 1872, are

reported, by Russian newspapers, from the shores of the

Amoor. After unusually heavy rains, which fell almost without

interruption from the middle of July until the end of August,

the waters of the great river rose so as to menace even Blago-

vieshensk, built on a comparatively high bank, and overflowed the

villages and fields of the Upper and Middle Amoor. A very

heavy gale visited also the Lower Amoor on the night of

September 18 and 19. Some barges were destroyed, a steamer

was much damaged, and some houses on the shore at Kha-

barofka were washed away.

The rain which fell at St, Jaen, in the C6tes-du-Nord, on the

night of December 29-30, 1876, v/as observed to be tinged

red. A bottle filled with the water has been sent to Dinant to

be analysed microscopically and chemically.

The French Government is selling by auction the last fovu:

balloons which were constructed during the siege for escaping

from Paris. These balloons are considered unfit for service,

and others will be constructed by the balloon committee, a credit

of 200,000 fiancs having been placed in the budget of 1877 for

military biUooning.

News has been received from the Frl^orific, which has arrived

with its cargo of meat at La Plata, where experiments have beea

continued on the largest scale. The success is complete.

The Paris-Lyons-Mediterranean Railway Company have

ordered sixty locomotives to be constructed, which are intended

to travel from Paris to Marseilles (1,820 kilometres) in twelve

hours. The Northern Railway has established comparative

experiments on the Westinghouse continuous brakes and electric

brakes. The old hand-brakes are to be superseded at any cost

by the Northern Railway.

Prof. Mach, of the Vienna Academy, has recently made

some experiments on the velocity of propagation of sound-waves

from explosion. He finds that in course of the motion this velo-

city diminishes, and soon approximates to the ordinary velocity
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of sound. In one experiment, by means of a fall-apparatus with

double hammers, two percussion caps were exploded (at a de-

terminate interval) at the (wo ends of a tube. From the dis-

placement of the interference-band on the inner smoked surface

of the tube, the velocities were found to be more than 700

metres over a stretch of 50 centimetres. With weaker explo-

sions or longer stretches, the velocities were less. Again, a

pistol-ball, whose velocity was determined, liberated at two

stations, at a measurable interval of time, two electric discharges.

From the displacement of the interference-band, the velocity

appeared to be about 400 metres. Several other experiments

are described in Prof. Mach's paper.

Mr. Frederick A. Ober has recently sailed from America

for Martinique to commence an exploration of the West India

Islands, under the patronage of the Smithsonian Institution. Mr.

Ober proposes to begin at Martinique, and to collect the verte-

brates on all the Leeward Islands, visiting each one in succes-

sion, and proceeding east and south by the Windward Islands

to the Spanish Main. The work will probably occupy several

years, and with it will be combined the taking of photographic

views of the scenery and inhabitants. It is believed that, should

Mr. Ober be as successful as he anticipates, a critical investiga*

tion of his collections by specialists will not only bring to light

species long ago described and not met with for many years, but

will include some new to science, and at the same time elucidate

many interesting problems in physical and zoological geography.

Mr. John Murray has the following new works in the

press:— "Scepticism in Geology, and the Reasons for it," by
Verifier; "The Cradle of the Blue Nile," an account of a

journey through the mountains of Abyssinia and the plains of

Soudan, and a residence at the court of King John of Ethiopia,

by E. A. De Cosson, F.R.G.S. ;
" Pioneering in South Brazil,"

a narrative of three years of forest and prairie life in Parana, by

Th. P. Bigg Wither, These two last books will both be accom-

panied by maps and illustrations.

We have the following books on our table :

—"Winds of

Doctrine," by Ch. Elam (Smith, Elder, and Co.); "Thebes
and its Five Greater Temples," by Capt. Abney, F.R. S. (Samp-

son Low and Co.) ;
" Animal Physiology," by Prof. McKendrick

(Chambers) ; "The Two Americas," by Sir R. Lambart Price

(Sampson Low and Co.); " The Discoveries of Prince Henry
the Navigator," by R. H. Major (Sampson Low and Co.)

;

" Darwiniana," by Prof. Asa Gray (Triibner) ; "Across the

Vatna Jokull," by W. L. Watts (Longmans); Dr. Dobell's

"Reports on Diseases of the Chest," vol. ii., 1876 (Smith,

Elder, and Co.).

The additions to the Zoologicil Society's Gardens during the

pastweekinclude two Secretary Vultures {Serpentarius reptilivorus)

from South Africa, presented by Capt. Larmer, ofs.s. African; two
Crowned Partridges {Rolluhcs cristatus) from Malacca, presented

by Mr. Barclay Field ; three Chukar YsxixxAgQ^^Caccabis chukar)

from North-West India, presented by Capt. Newton Pauli ; two
Caroline Conures {Conurus carolinensis) from North America,
presented by Mr. L. Delves Broughton ; a Wood Owl {Syrmui?i
aluco), European, presented by Mrs. A. O. Faulkner.

SCIENTIFIC SERIALS
The American Journal of Science and Arts, December, 1876.—lixperiments on the nature of the force involved in Crookes's

radiometer, by O. N. Rood.—Experiments on the sympathetic
resonance of tuning-forks, by Robert Spice.—Types of orogra-
phic structure, by J. W. Powell.—On the ethers of uric acid,
by H. B. Hill.—Notice of a meteorite from Madison Cc,
N.C., by B. S. Burton.—On a recent discovery of carboniferous
Batrachians in Nova Scotia, by J. W. Dawson.—On the asso-
ciation of crystals of quartz and calcite in parallel position, as
observed on a specimen from the Yellowstone Park, by Edward
S. Dana.—Principal characters of the American Pterodactyls,
by O. C. Marsh.

SOCIETIES AND ACADEMIES
London

Mathematical Society, January 11.—Mr, S. Roberts,

treasurer, in the chair.—Mr. G. W. von Tunzelmann was
elected a member.—The following communications were made
to the Society :—Determinant conditions for curves, or surfaces,

of the same order, having all their intersections common, by
Mr. J, Hammond.—Numerical values of the first twelve powers
of TT, of their reciprocals, and of certain other related quanti-

ties, by Mr. J, W. L. Glaisher, F.R. S.— On some general

classes of multiple definite integrals, by Mr. E. B. Elliott.—-On
the partial differential s + Pp -\- Qq + Z = o,hy Prof. H, W.
Lloyd Tanner.—Determination of the axes of a conic in tri-linear

co-ordinates, by Mr. J. J. Walker.—On some elliptic-function

properties, by Prof. H. J. S. Smith, F. R. S,

Linnean Society, December 21, 1876.—Prof. AUman,
president, in the chair.—Mr. Thomas Christy and Mr. Robert
Drane were balloted for and duly elected Fellows of the Society,

—The butterflies of Malacca, formed the subject of a paper by
Mr. A. G. Butler. Of 258 species now registered from Malacca
thirty-six are endemic ; of the remainder sixty-five also belong
to Assam or Nepal, thirty-eight to Moulmein, thirty-three to

Ceylon, ninety- four to Penang, forty-six to Singapore, 112 to

Borneo, forty-one to Sumatra, eighty-seven to Java, thirty-nine

to Siam, twenty-six to China, two to New Hebrides, and six to

Australia. Thus the Malaccan butterflies preponderate towards
those of the Indian region. For several reasons, however, the

so-called Penang fauna must be accepted with considerable

qualifications.—A communication was read from Mr. J. R.
Jackson on the commercial uses of a species of cane termed
" Whangee." This was shown to be a species of PhyUostcuhys,

possibly P. nigra, and supposed to be from China. That com-
mon in the trade he considers not to be the stem proper but the

rhizome
;
pale-coloured, as introduced, plants of the kind in

question grown in England produce a black cane, hence bleach-

ing must be resorted to with the commercial sort.

—

Cranior-
rhinus ivaldeni is the name of a new Hornbill from the Island

of Panay (Philippines), described by Mr. R. B. Sharpe. It is

alUed to C. cassidix. The new species was found by Prof.

Steere in a virgin forest in the mountainbus range of the island.

—An extract of a letter from Dr. J. Anderson, of Calcutta, was
read. It mentioned some curious facts in connection with the

Hornbills Hydrocissa albirostris and Aceros subruficollis. These
birds greedily devour, head foremost, the smaller kinds of the
feathered tribe, and before doing so break all the bones of the
bodies and toss the bird about.—The Secretary read some mor-
phological notes on certain species • of Thunbergia, by Mr.
Marcus Hartog. He states that microscopical sections of T.

laurifolia reveal axillary buds inside the sixth and eighth pair of
bracts, the basal elevations becoming pedicel and bractlets, and
inside these, by repetition, sister buds arise. The flowers are

thus axillary buds formed in succession from the axis outwards
and are as independent as if they had arisen side by side.

—

Dr. Buchanan White brought forward a paper on the male
genital armature in the European Rhopalocera. His researches

yield evidence that as in some other orders of the Insecta the

appreciable structural variations of the organs in question afford,

good characters whereby to distinguish not only genera, but
species, of the above limited group of Lepidoptera.—Prof.

Flower communicated a memoir on the morphology of mam-
malian Ossicula audilus, by Mr. A, G. H. Doran. While
dealing with these diminutive bones in externa, the author more
particularly confined his summary to those of the Insectivora,

Cheiroptera, Cetacea, Sirenia, Edentata, Marsupialia, and Mo-
notremata. In the first of these groups the ossicula present no
positive or marked characteristic. Among the bats ^there is a

resemblance to what obtains in the shrews, except in the genus
Pteropus, where the malleus is of a lower type. Of whales,

Bahena has the most generalised type ; the dolphins have rela-

tively stout stapedial crura and other marked features ; Platanista

has slightly modified ossicula. Those of Sirenia are distin-

guished by weight and outline. Certain of the Edentata (arma-
dillos) differ among themselves, and so do the sloths and
ant-eaters, as far as concerns their internal ear-bones. Marsu-
pials possess ossicula of a low grade still descending in the
Monotremata. The general conclusion arrived at is that even
by the so-to-say subsidiary difterentiation of the auditory ossicles

doubtful affinities in some cases receive a certain interpretation.
— Actamorpha erosa is the name given to a new genus and spe-
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cies of crustacean described by Mr. E. J. Miers. It was dredged

at seven fathoms, and came up along with a number of Cancroidea,

&c., and which it resembles much, though structurally undoubt-

edly belonging to the family Leucosiidas.—Mr. H. N. Moseley
tendered a paper descriptive of two new and remarkable forms

of deep-sea Ascidians obtained by him during the Challenger

expedition. The first of these aberrant forms was trawled in

the North Pacific, from a depth of 2,900 fathoms. This Hyby-
thius calycodes, of cup-like shape, is probably allied to BoUenia,

but differs, among other things, in possessing a series of cartila-

ginous plates developed with symmetrical arrangement on its

otherwise soft test. The second Ascidian, named by the author,

Octacnemus bythius, was got from 1,070 fathoms. Star-shaped

or of eight-rayed form, its gill-sac is nearly horizontal, and gill-

network absent ; muscular prolongations of the tunic run into

the curious conical protuberances of the test ; nucleus contracted

and small like that of Salpa. This unique specimen, so far as

our present knowledge goes, is presumed to b2 without living

allies.

Anthropological Institute, January 9.—Col. A. Lane Fox,
president, in the chair.—Mr. Henry Hyde Clarke exhibited a

handsome feather dress from the Amazon.—Mr. Moseley,
naturalist to the Challenger expedition, then read a long and
most interesting account of the inhabitants of the Admiralty
Islands, He considered that in their arts, as shown in the

ornamentation of their weapons, &c., they resembled the natives

of New Guinea, while in a peculiar note in their chants or sing-

ing he noticed a strong Fijian resemblance ; their manner of

hafting the stone implements differed from that in other groups,

the stone being fixed in a slot in the wood. Obsidian spear and
knife heads were shown, the mounting of the obsidian tlakes in

the spear heads being effected with a strong gum and twine.

The lecturer described most fully the customs, dress, and manners
of the natives, and gave some thirty-five words of the language.

The whole was illustrated with maps, sketches, and numerous
objects. The president and Prof. Rolleston took part in the

discussion.—Mr. J. P. Harrison then read the report on recent

excavations at Cissbury Camp. The pit that has been excavated

immediately adjoins the one cleared out by Mr. E. Willett in

1874, and is of nearly |he same size. There are two platforms,

one above the other, in a kind of apse on the highest, or eastern

side of the pit. Galleries radiate in all directions, excepting

towards the west, where, under a mass of chalk rock which
projects into the pit some six feet, there is a small chamber. Out-
side of it a quantity of charcoal and smoked chalk indicated

that a fire had been made on the floor of the pit. Lines in

different combinations were found at the entrances of two of the

galleries and also on loose blocks of chalk ; some of them may,
perhaps, possess a definite meaning, but the majority were most
probably idle marks.

Paris

Academy of Sciences, January 3.—M. Peligot in the chair.

The following papers were read :—Observations on a reclama-

tion recently presented by M. Faye, with regard to whirlwinds

produced in the atmosphere, by P. Secchi. The supposition of

descending currents in whirlwinds is very old ; we find it

in Lucretius and the ancient physicists. Besides trombes with

descending pressure, there are many which exert suction. M.
Faye replied, denying the latter fact, maintaining the novelty of

his ideas, &c.—Practical processes for the destruction of

Phylloxera, by M. Boiteau. He describes an apparatus, a per-

forator with automatic distribution, employed in applying the

insecticide liquid.—The programme of a prize founded by the

late Dr. Bressa, was announced from the President of the Turin

Academy of Sciences. It is 12,000 francs, and to be awarded
every two years to Italian and foreign savants alternately, for

the most brilliant and useful discovery or most remarkable work
in the physical and experimental sciences, natural history, pure

and applied mathematics, physiology, and pathology, not ex-

cluding geology, history, geography, and statistics. First award,

in 1879, to a savant of any nationality.—The cyclic or logarith-

mic periods of the quadratrix of an algebraic curve of degree m
are the products by 2 tV^ of the roots of an algebraic equa-

tion of degree m, which may always be obtained, and the coeffi-

cients of which are rational functions of those of the equation of

the curve proposed. Theorem by M. Maximilien Marie.—On
the cause of motion in the radiometer, by MM. Berlin and
Garbe. In a suspended radiometer, according to the initial con-

ditions, the movement of the vessel may be nil, positive, or
negative, and thus may be explained various errors of observa-
tion. From the equation I « + I' co' = const, (where I, I' are

the moments of inertia of vessel and vane- system, w &»' their

angular velocities), the authors draw several consequences
which are verified by experiment.—On the flow of mercury
by capillary tubes, by M. Villari. The quantity which
flows in a second is proportional to the pressure under
which the flow occurs, and to the fourth power of the

radius of the tubes, and inversely proportional to the length of

the tubes, if a certain minimum length have been passed which is

smaller the narrower the tubes, and the less the pressure. For
tubes with elliptic section, the minimum length under which
these laws are no longer verified is smaller than for circular

tubes whose radius is equal to the mean radius of the elliptical

section. The quantity of flowing mercury, lastly, depends on a
certain constant, which depends on the form of aperture of the

tube and the nature of the sides.—On an experiment similar to

that of singing flames, by M. Montenat. Into a long vertical

metallic tube is lowered a metallic basket with glowing charcoal.

When this has reached the lower part, the air-current produces,

a sound. On raising the charcoal towards the middle, the

sounds increase, diminish, and cease ; on continuing the move-
ment they recur, but at the double octave of the first,

and they cease as the charcoal nears the orifice. M. Jamin
recalled M. Kastner's pyrophone.—On the rotatory power of

mannite and its derivatives, by M. Bouchaidat. Contrary to

MM. Miintz and Aubin, who supposed mannite to be a substance

with indifferent rotatory power, it is shown to possess a real

levorotatory power near — o'' 15'.—Researches on Melezitose, by
M. Villiers.—Remarks on this communication and on the con-

stitution of the isomerous sugars of cane sugar, by M. Berthelot.

The unison of two molecules of the same glucose, regarded in turn

as aldehyde and as alcohol, produces three distinct types of isome-

roussaccharoses. Of these three types, mixed eiher, mixed aldehyde,

and ether aldehyde, the first and third alone are capable of re-

producing their generators by simple hydration, under the

influence of acids or ferments.—Graphic study of the move-
ments of the brain in man, by MM. Giacomini and Mosso.

—On the alterations of quaternary deposits by atmospheric

agents, by M. Vanden Brceck. Such alterations in the Paris

valley permit of assimilating the red diluvium to the grey, a

simple fades of modification of the same layer.—M. Virlet

d'Aoust described a lunar halo observed by him at Paris on the

30th ult.
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THE ENCYCLOPEDIA BRITANNICA
Ejicyclopcedia Britannica. Ninth Edition. Vol. V.

(Edinburgh : A. and C. Black, 1876.)

'"r*HE article of greatest scientific interest in this

J- volume is, of course, that on Chemistry. We can

conceive of few literary tasks more trying to a duly

qualified and conscientious writer than to attempt to give

a comprehensive and well-balanced account of the rise,

progress, and present position of a science like chemistry

within an encyclopaedia article of such compass as even

the most compliant of editors would tolerate. And we

must confess at the outset that it was with some feeling

of sympathy for its authors, engendered by this reflection,

that we commenced the examination of their essay—a feel-

ing, however, which quickly altered its complexion as the

consciousness grew upon us that in everything which is

essential it may fairly compare with any one of its

predecessors. And than this, no higher praise, we think,

is possible.

The article divides itself, naturally, into three parts. In

the first part, which we owe to Mr. F. H. Butler, is

traced the origin and growth of chemistry. Its only fault

is its exceeding brevity ; it is hardly to be expected that

within the space of some six or seven pages we can have

a picture as lively or as complete as we find in the works

of Hoefer or of Hermann Kopp. Of the birth of

chemistry very little is said, and only the slightest

reference is made to its association with the Greeks,

Arabians, and Egyptians, With the rise of the Spagy-

rists with Paracelsus, who taught that the true use of

chemistry is not to make gold but medicines, we seem to

perceive the first attempts at a rational pursuit of the

study, but the crooked manner in which the sect sought

to advance its doctrine of the threefold constitution of

matter was too much for the patience even of the gentle

Robert Boyle, who had scant mercy for " the sooty em-

piricks, having their eyes darkened and their brains

troubled with the smoke of their furnaces," who were
" wont to endeavour to evince their salt, sulphur, and mer-

cury (to which they gave the canting title of hypostatical

principles) to be the true principles of things." The
growth of latro-Chemistry until its final overthrow by

Hoffmann so late as the beginning of the eighteenth cen-

tury is concisely and carefully worked out, and the rela-

tions of its doctrines to those of Becher and Stahl

are made apparent. Indeed the largest portion of

this section of the article is devoted to the Phlogistic

period, and the theory itself is set in a proper light. It

has been too much the fashion to decry the services of

Stahl's great conception, and people have marvelled that

men of insight and logical minds—such men as Berg-

mann, Macquer, Scheele, or Cavendish—could have been

hoodwinked by such a doctrine. But the theory was
perfectly consistent in the outset, and it was only by the

very excellence with which it served the purpose of a

great theory that it fell. We are glad to find, too, that the

services of Black and Cavendish as the real founders of

quantitative chemistry meet with a just appreciation. The
labours of Lavoisier are estimated with equal impartiality.

Vol. XV.—No. 378

For, as Liebig declares, although " Lavoisier discovered

no new body, no new property, no natural phenomenon
previously unknown . . . his immortal glory consisted in

this—that he infused into the body of the science a new
spirit ; but "—he is careful to add—" the members of that

body were already in existence and rightly joined to-

gether." It may be worth while noting that the date of

Lavoisier's famous memoir " On the Nature of the Prin-

ciple which Combines with the Metals during their Calci-

nation and which Augments their Weight," is given as

1755, at which time if, as some authorities declare, he was

born in 1745 (our author says 1743), the great chemist

would be of the tender age of ten years ; the careful

reader would doubtless marvel at so remarkable an in-

stance of precocity did he not discover from the context

that the memoir must be antedated by at least twenty

years. That clarte which was the distinguishing feature

of Lavoisier's mind is reflected in his " Trait^ de Chimie,"

with an outline of which Mr. Butler fitly closes his

account of this stirring epoch. It is instructive to trace

the progress of our knowledge of the elementary bodies

from the date of the publication of that work. Excluding

light and caloric, Lavoisier recognised some thirty simple

substances ; since his time the number of the elements

has doubled itself, but it is remarkable to observe how
slow, with all our appliances, is the rate of discovery in

these degenerate days. Gallium, the latest on the list,

was brought to light in 1875. If we divide the lapsed

portion of the present century into periods of twenty-five

years, we find that the times of discovery distribute them-

selves as follows :
—

1800-1825 22 New elements,

1825-1850 10 „ „
1850-1875 5 „ ,,

And yet, if we may credit M. Mendelejeff and his Laws ot

Periodicity, we have nothing like our proper complement

of elements. Obviously, therefore, if the present rate of

increase is to be maintained, the occupation of the chemist

will not be gone for some time to come ; ages must elapse

before even the alphabet of his science is constructed ; and

by the tim^ that Macaulay's Richard Quongti goes to com-

plete his studies at the University of Tombuctoo, attracted

by the high scientific character of Prof, Quashaboo, the

learned professor will doubtless be engaged on the article

" Chemistry," to occupy an entire volume of the loist

edition of the " Britannica," which will still be published

by the eminent firm of Black.

Mr. Butler repeats the common statement, that the

atomic theory first suggested itself to Dalton during his

investigations on light carburetted hydrogen, and defiant

gas ; the matter is probably of little moment, but as an

historical fact it may be noted that the germ of his great

work is to be found in his " Experimental Inquiry into

the Proportion of the Several Gases Contained in the

Atmosphere," read before the Literary and Philosophical

Society of Manchester in November, 1802. In this

paper Dalton states that one of the component gases

—

the oxygen—has the power of combining chemically, in

two different proportions, with nitric oxide, to form two

distinct compounds ; and that the quantities by weight 01

oxygen which thus combine are in the ratio of one to

two. It was this circumstance which first aroused

Dalton's attention to the fact that one chemical element
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can combine with another in two different but definite

proportions by weight. The study of the hydrocarbons

and of carbon monoxide and dioxide was not talcen up

until two years later. (See Roscoe's "John Dalton and

his Atomic Theory," Science Lectures, 1874.)

It has probably been from considerations of space that

Mr. Butler has been unable to do more than glance, in

the briefest possible manner, at the progress of modern
theory, and we fear that in one or two instances, his

reader may complain that in the effort to be concise he

has become obscure. The idea of the polyatomicity of

the elements is dismissed in a single line. The doctrine

of materia prima has played such an important part in

the past, and if we may judge from the signs of the times,

is destined to play a still more important part in the future,

that it is surely an omission of some moment to neglect

all mention of Front's hypothesis, of Dunias's extension of

it, of its unquestionable influence upon the French school,

and of the labours of Stas in connection with it. It is to

be regretted too that so little is said of the rise of what

may be termed the physical side of chemistry ; of, for

example, the influence of Dulong and Petit's law, of the

law of Avogadro, of Mitscherlich's law of isomorphism,

and that no direct reference is made to modern notions

of the constitution of matter. It is true that certain of

these matters are mentioned in subsequent sections of the

general article, but they have their proper place in a

historical account of the growth of the science. Lastly,

the value of this portion of the article would have been

greatly augmented by some reference to the bibliography

of chemical history ; Mr. Butler will excite the interest

and curiosity of many students by his well-written and

thoroughly readable sketch ; he would have increased

their gratitude by informing them how they might satisfy

their craving for further knowledge.

The second, and by far the largest, portion of the

article (it occupies nearly two-thirds of the whole) treats

of Inorganic Chemistry, and is the work of Prof. Arm-
strong. In its main features it differs considerably from

the ordinary run of descriptive treatises, although we
question whether any one of them exhibits a more com-

plete coup d'csil of the present position of this branch of

the science. No space is wasted on mere technics (if we
may employ a word which is sanctioned by Worcester),

and it would be almost impossible for one ignorant of the

science to employ it as a vade mecum. It is characterised

by the manner in which broad and comprehensive prin-

ciples are grasped and illustrated ; entire groups are con-

trasted or compared, marched up and down as it were

like the skilful handling of battalions. Nevertheless,

whilst we cannot but admire the fearless manner of his

evolutions, we are afraid that Dr. Armstrong's love and

zeal for system and generalisation occasionally allure him

upon tender ground. The article is, presumably, not

specially written for chemists, although we have no hesi-

tation in affirming that every chemist who reads it will do

so with pleasure, and therefore hypotheses such as that

Epsom salts may be regarded as the normal magnesium

salt of dihydrated sulphuric acid, H^SO^, crystallised with

five molecules of water ; or that the true formula of potas-

sium perchlorate is KgClgOg ; or that th ~ molecule of

selenium dioxide is probably not represc ^ by the for-

mula SeOa ; or that the so-called hydrogei isulphide has

presumably the composition H2S5 ; which are not the

common property of the science, however ingenious and
suggestive they may be, as these undoubtedly are, do not,

we submit, come within the scope of a treatise which

should primarily be a register of facts for the use of

general readers. We allow that Dr. Armstrong is

generally very cautious in his mode of stating these and
similar conjectures, and possibly a very careful reader,

whilst admitting their relevancy, would regard them in

their proper light of tentative hypotheses ; but all readers

are not careful ; the beaten path, we are told, is the safe

path ; and although scientific preachers, unlike other

preachers, may with impunity be as heterodox as they

please among themselves, it may be doubted how far it is

expedient to preach any other than perfectly safe doctrine

to the laity. This is really the only piece of adverse

criticism we have to offer. When facts are known they

are stated, and with remarkable perspicacity. As in-

stances of careful and judicious compilation we may refer

to the sections on ozone, hydrogen dioxide, and the

organo-silicon compounds. A commendable feature is

the recognition of the great importance of what we
have before termed the physical side of chemistry ; and
in this respect Di*. Armstrong's treatise is unique : we
have no hesitation in asserting that everything of value

which recent investigation in the domain of chemical

physics has brought to light is carefully interwoven in the

proper place. The results of the thermo-chemical work

of Thomsen and others ; of the work of Troost and
Hautefeuille and Brodie on dissociation phenomena ; of

the researches of Berthelot and others on the state of

salts m solution ; and of numerous other works scarcely

less important, are duly set forth, and in such relation as

to enforce their value and applicability. Indeed, in one or

two cases we have the results of work which has not yet

been fully published, as in the account of the action of

nitric acid upon the various metals. It appears that with

the exception of silver all the metals give with this acid a

mixture, in varying proportions, of free nitrogen and

nitrogen dioxide and monoxide. If, however, we com-

pare the behaviour of the acid in the case of the three

closely-related metals, magnesium, zinc, and cadmium, the

reducing action of the evolved hydrogen is found to be

greatest with the magnesium, and least with the cadmium,
which result Dr. Armstrong connects with the fact that in

the solution of these metals, the greatest amount of heat is

evolved by magnesium and the least by cadmium. But that

the comparative reducing power of the hydrogen evolved by

the action of the three metals stands in no direct relation

to the heat developed on solution, appears to be evident

from the circumstance that in the case of the deoxidation

of solutions of vanadium pentoxide by the action of these

metals, the very reverse obtains : magnesium added to the

solution of the pentoxide forms the trioxide, and the liquid

becomes green ; under no conditions, apparently, is this

metal able to bring about a lower degree of oxidation ;

on the other hand, zinc and cadmium carry the deoxida-

tion a stage further, and a lavender-coloured solution of

the dioxide is obtained. And it would further appear

from experiments which are in progress by the writer of

this notice, that the amount of hydrogen which is effec-

tive in the work of reduction, as measured by its power of

deoxidising ferric sulphate, amounts, in the case of zmc.
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to about twenty-two per cent, of that which is evolved
;

whereas in the case of magnesium, under circumstances

as similar as possible, it is only about eight per cent.

This, indeed, is but a portion of the broad problem of the

connection between the conditions of a chemical change

and its amount, one side of which, as Dr. Armstrong

shows us, has already been attacked by Messrs. Harcourt

and Esson. We may add, in this connection, that it

would have conduced to clearness if, in the concise

account of the work of these chemists, the term
" thiosulphate " had been substituted for that of " hypo-

sulphite," since we have the existence of Schiitzenberger's

acid duly stated a i&'w pages further on, and it, in accord-

ance with Henry Watts's suggestion, is called hyposul-

phurous acid.

Of the remaining portion of the article, namely, that

on organic chemistry, we have but little space to speak.

In one respect Mr. Meldola has had the most difficult

share of the work, for it is no light task to be obliged to

concentrate the essence of modern organic chemistry

within less than forty pages. The general arrangement

of this section bears considerable resemblance to that of

Prof. Schorlemmer's excellent Manual of the Carbon Com-
pounds, and although it, of necessity, cannot be attrac-

tive to the general reader, we can congratulate Mr.

Meldola on having produced a compilation which will be

highly serviceable to chemists. T. E. T.

PACKARD'S LIFE-HISTORIES OF ANIMALS
Life- Histories of Aiiitnals, including Man ; or, Outlines

of Cojnparative Embryology. By A. S. Packard, jun.

(New York : Holt and Co.)

IN the rapidly-shifting condition of our knowledge of

the development of all kinds of animals, it is a most

difficult thing to produce a satisfactory treatise on Com-
parative Embryology. None the less such a work is

much needed by our university students, and the little

book which Dr. Packard has put together may be recom-

mended to them as containing a great deal of the latest

information on the subject, well illustrated by diagrams

derived from a number of widely-scattered German,

French, English, and American periodicals.

At first sight Dr. Packard's book appears considerably

better than it really is. The student needs to be cau-

tioned in using it, since it combines with much that is

excellent a surprising amount of inaccuracy, and is sadly

deficient in critical power. Dr. Packard is a student of

German zoological journals, and is too ready to attach a

large measure of importance to German work because it

is German. Moreover, though he has himself engaged

in researches on the embryology ot the King Crab and of

Insects, he has clearly not worked over a wide field in the

subject, and consequently is not able to bring a trained

experience to bear on the discrimination of the sound

and the unsound observations and speculations of recent

writers.

Amongst the good points of the book (to take some of

these to begin with) we have a figure supplied by Dr.

Bessels of his Protobathybius Robesonii ; the account and

figures of various Monads from James Clark, Dallinger,

and Drysdale ; the text and figures relating to the

Echinoderms ; Lacaze Duthier's figures of developing

Dentaliuin : figures relating to the development of

Arthropods from the works of Bobretzky, Kowalewsky,

andGanin; Morse's figures of developing Terebratulina
;

Agassiz's Tornaria and Balanoglossus ; Wyman's embry-

onic skates ; whilst good figures of larval Ascidians are

also given.

Whilst insisting on the service which the book will

render to the young student, we shall now point to some
of its shortcomings. In the first place it is somewhat
misleading to call attention in the title of the book to the

two pages which are devoted to man. The Vertebrata

altogether, are not treated with the same proportion of

attention, relatively to our knowledge of them, as are the

lower groups of animals.

It may be pointed out that whilst giving a large

number of very useful citations of recent embryological

works, Dr. Packard is not uniformly careful to ascribe

the use of the terms and genealogical hypotheses which

he employs to their rightful authors. In his chap-

ter on the life-history of the MoUusca, he makes use

of the terms Trochosphere and Veliger which I intro-

duced into embryological nomenclature in my paper

on the Development of the Pond Snail {Quart. Jotirn.

Micros. Science, 1874), which he cites at the end of the

chapter ; he does not, however, ascribe either the terms

or the views connected with them to their author. I

am induced to mention this omission specially, since

Prof. Semper of Wiirzburg, in his last publication—

a

heavy octavo discussing the relationship between Verte-

brates and Annelids—has made a leading feature of the

Trochosphere, appropriating the name as applied by me
and the doctrine connected with it, without the slightest

acknowledgment. The impropriety of Semper's proceed-

ing is the greater since he makes no mere passing allusion

to the Trochosphere, but puts forward a " Trochosphere-

theory " which is intended to eclipse the " Gastrula-

theory " of Haeckel.

A few points amongst those which we have noted as

blemishes may be conveniently cited in order of pages.

Page 3.—We read " Bathybius was first discovered by

Prof. Wyville Thomson in 1869, in dredging at a depth of

2,435 fathoms at the mouth of the Bay of Biscay." It

was not, but was described and named by Huxley in

1868. Thomson appears to have seen it in 1869, in a

living state under the microscope, to judge from his

description quoted by Packard. Presumably this was

not the sulphate of lime with which Bathybius has since

been identified by the same authority.

Pages 24 and 25.—Urella should be Uvella.

Page 54.
—" We have by tearing apart a species of

Sycandra (or Sycon) perhaps S. ciliata, which grows on

a Ptilota, found the planula much as figured by Haeckel,

Metschnikoff, and Carter, and anyone can with patience

and care observe the life-history of the marine sponges." It

would have been more satisfactory if Dr. Packard had

told us whether the planula^ he saw were like the figures

of Haeckel or those of Metschnikoff ; they certainly could

not have been like both. It is a mistake to dismiss one

of the most difficult problems which is now baffling

embryologists with the assurance that " anyone can with

patience and care " solve it.

Page 96.
—" Sprat " for young oysters should be "spat."

Salensky's observation on the young oyster, and his erro-
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neous interpretations, are quoted with simple faith by Dr.

Packard ; so, too, are the same author's observations on

Gasteropod development.

Page 105.—A serious error is here revived as to the

identity of the velum of the Gasteropod larva, and the

wings of such Pteropods as Styliola. The older observa-

tions of Gegenbaur, and the later ones of Fol, have shown

that the velum co-exists with, and is quite distinct from,

the expanded wing-like foot-lobes of the Pteropods.

Page 117.—The mode of development of Grenacher's

Cephalopod is not, as stated by Dr. Packard, " totally

different" from that of the common cuttle-fishes. It

differs only in the somewhat smaller size of the nutritive

yelk. The marginal cilia have no significance.

Page 120.—" Peripatus has been proved by the re-

searches of Mr. Moseley to be a tracheate insect, for in

the young genuine tracheae exist, though they disappear

in the adult, or at least have not been discovered." We
should have expected to find Dr. Packard less inaccurate

in what relates to the Arthropods. The above is altogether

misleading ; what Mr. Moseley found was that the adult

Peripatus is richly supplied with tracheae. He did not find

tracheae in the embryos, but he found still more import-

ant evidence of Arthropod character, namely, the pre-

sence of a pair of foot-jaws, the first post-oral pair of

appendages becoming modified in the course of develop-

ment, so as to function as mandibles.

Page 207.—Amphioxus is said to possess " primitive

kidneys like the segmental organs of Worms." Of all the

varied attempts to fix upon renal organs in Amphioxus

there are none which quite warrant this statement. The
fact is that nothing corresponding to the segmental

organs of Worms has ever been described in Amphioxus,

excepting the " pigmented canals." Though sometimes

one epithelial area and sometimes another is declared for

the time to be " renal," functionally if not morphiologi-

cally, the truth is that no renal organs at all are known
to exist in Amphioxus.

Notes like the preceding might be multiplied were it

worth while. Though such inaccuracy of statement does

somewhat lessen the value of Dr. Packard's book, it is

nevertheless one which is really welcome, and serves very

well the main purpose for which it was designed, viz.,

that of conducting the commencing student over the

recent literature of that young giant, Comparative Em-
bryology.

E. Ray Lankester

OUR BOOK SHELF
Descriptive Catalogue of a Collection of the Economic
Minerals of Canada^ and Notes on a Stratigraphical

Collection of Rocks. Exhibited at the Philadelphia

International Exhibition. (Montreal, 1876.)

The geological survey of Canada, under the direction of

Mr. Selwyn, F.R.S., has placed in the Philadelphia

Exhibition a collection of minerals and rock specimens
of much interest, as they very fairly represent the geolo-

gical productions of the Dominion, as far as the opera-
tions of the survey have extended. The descriptivb
catalogue of these " exhibits " (we regret the use of this

new-fangled Americanism in a Canadian work) has been
ably drawn up by the Geological Corps of Canada under
the following heads :— I. Metals and their ores. 2.

Materials used in the production of heat and light. 3.

Minerals applicable to certain chemical manufactures,
and their products. 4. Mineral manures. 5. Mineral
pigments and detergents. 6. Salt, brines, and mineral

waters. 7. Materials applicable to common and decora-

tive construction. 8. Refractory materials, pottery-clays,

and pottery. 9. Materials for grinding and polishing.

10. Minerals applicable to the fine arts and to jewellery.

11. Miscellaneous minerals. This catalogue is sufficiently

comprehensive, while the arrangement is well adapted for

easy reference.

Along with the descriptions of the specimens under
each head we frequently find a condensed account of the

origin and progress of various industrial pursuits. Thus
under the head of Class 2, " Materials used in the pro-

duction of heat and light," we have short notices of the

more important collieries in the eastern provinces of

Canada, together with observations on the origin of the

petroleum springs of Ontario. The region in which the

petroleum beds occur is situated in the western part of

Ontario, around the town of Petrolia, occupying about
eleven square miles of level ground, covered to a depth of

about 100 feet with bluish clay. The oil is tapped by
borings, which penetrate a series of bluish dolomites,

shales, and marls to a depth of 380 feet under the clay,

when a productive stratum is struck, and the oil, accom-
panied by sulphurous saline water, flows into the bore-

hole, or well. The strata penetrated in boring the oil-

wells, belong apparently to the " Hamilton," " Chemung,"
and " Portage " groups, representing according to Sir W.
Logan, the upper portion of our Devonian beds,^ but the

petroleum itself is believed to originate in the lime-stones

of the " Corniferous " lormation which lie underneath ;

the strata occur in the form of a flattened dome. An-
other source of petroleum is the " Trenton " group, much
lower down in the geological series, and referable to the

Lower Silurian period. The geological position of the

petroleum beds, as well as cases of actual observation, all

go to show that the source of the mineral oil is animal,

not vegetable. The limestones of the Corniferous, Gasp^,

and Trenton groups are more or less coralline, and from
the observations which Sir W. Logan records, it would
appear that the oil is derived from the decomposition of

the animal matter which originally filled the cells of the

coral-rock. In such a position the oil has been observed,

where these palaeozoic limestones crop out at the surface,

and where the limestone is overlaid by sandstone, as in

the United States, or by shales or other materials, as in

Canada, The animal oil has saturated these latter to such

a degree that they have become underground reservoirs

which can be made available by artificial means.
The notes by Mr. Selwyn on the collection of rock-

specimens suggest several points on which we should like

to dwell, did space permit. We shall only, however, refer

to the remarkable case of metamorphic action to which
he calls attention ; namely, that to the south-east of the

Valley of the St. Lawrence the formations are highly

metamorphosed, their representatives to the north of that

river being in their unaltered condition. This change
takes place along a great line of dislocation ranging from
Lake Champlain to Quebec and Gaspe, as described by
Dr. Sterry Hunt. The change in the condition of these

beds, none of which are probably older than the Devonian
period, is so great, that the hand- specimens are undis-

tinguishable from others collected in Eastern Canada or

Ontario of undoubted Laurentian age. That metamor-
phic rocks may be of any geological period is a fact of

which students of geology should be reminded ; for we
have recently had evidence before us, that some of the

rising generation of geologists are still instructed in the

exceedingly erroneous view that there is a " metamorphic
system " of rocks forming the base of the general series.

E. H.

"Geology of Canada," p. 20.
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LETTERS TO THE EDITOR
\The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond with the ivriters of, rejected manuscripts.

No notice is taken of anonymous cot?imunications.'\

Holly Berries and Rare Birds

With reference to the statement which has been made by Mr.

McNab of the Botanic Gardens in Edinburgh, corroborated by

Mr. Darwin and others in England, that holly berries are, this

season, extremely scarce, it may be interesting to note that so far

as this district is concerned, the holly is, on the contrary, un-

usually rich in fruit. For many years I have never seen so

abundant a crop, and I suspect this will be found to be the case

all over the West Highlands.

We have had a most unusual winter, from its extreme mild-

ness, skies almost continually densely overcast, and the persist-

ence of east wind. The rainfall for 1876 was not much in

excess of our average—fifty- three inches. We have had little

snow, and only one severe gale of wind. But the barometer

has been frequently very low, in sympathy with the destructive

gales both to the north and to the south of us.

I don't know whether it is due to any of those circumstances

of climate that we have had two very rare birds—the great grey

shrike, and the greater spotted woodpecker.

The shrike was seen here about twelve years ago, on one

occasion ; and a specimen of the woodpecker was killed about

fifty years ago. About the time when the shrike was seen here

on the last occasion, several specimens were shot in different

parts of the low country ; but this winter I have seen no case

mentioned of the bird being observed. Argyll
Inveraray, January 20

On the Southern Tendency of Peninsulas

The attention of those interested in physical geography has

long been attracted to the remarkable fact that almost all the great

peninsulas of the earth trend southwards, and that the majority,

at any rate, have an island, or group of islands, at their southern

extremity. Thus Mrs. Somerville, calling attention to this, says :

—" The tendency of the land to assume a peninsular form is very

remarkable, and it is still more so that almost all the peninsulas

trend to the south, circumstances that depend on some unknown
cause whioh seems to have acted very extensively. The con-

tinents of South America, Africa, and Greenland, are peninsulas

on a gigantic scale, all directed to the south ; the peninsula of

India, the Indo-Chinese peninsula ; those of Korea, Kamtchatka.

Florida, California, and Aliaska, in North America ; as well as

the European peninsulas of Norway and Swedeii, Spain and

Portugal, Italy and Greece, observe the same direction. . . .

" Many of the peninsulas have an island, or group of islands

at their extremity, as South America, which is terminated by the

group of Tierra del Fuego ; India has Ceylon ; Malacca has

Sumatra and Banca ; the southern extremity of Australia ends in

Tasmania, or Van Diemen's Land ; a chain of islands runs trom

the end of the peninsula of Aliaska ; Greenland has a group of

islands at its extremity ; and Sicily lies" close to the southern

termination of Italy."

Now may we not correlate this with the remarkable prepon-

derance of ocean in the southern hemisphere, which M. Adhemar
has suggested to be due to the alteration ot the centre of gravity

of the earth, caused by the great southern cupola of ice ? How-
ever that may be, the preponderance of water in the south is

very remarkable. Taking each parallel as unity, the proportion

of sea is as follows :

—

60° North ...
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cinien of the basking shark had been captured entangled in some

salmon nets off the south shore of Conception Bay in August,

1876. Mr. Harvey thinks that the shark was probably feeding

on caplin, as the Bay was full of shoals of this little fish. The
teeth in his dried specimen were about a quarter of an inch in

length, though probably in the fresh state they hardly projected

beyond the gums. For other details we would refer Mr. Harvey

to Prof. Pavesi's memoir quoted above, with the hope that he

may still further continue his interesting investigation of the

fauna of Newfoundland,

—

Ed.]

The "Challenger" Collections

It is a rather remarkable proof of the increased interest taken

in natural science, that no one worth listening to has ventured to

make a remark in disparagement of the Challenge}' expedition, or

to utter a growl at the liberal support accorded to it from the

national fund. This goes far to show that extensive classes of

the community are able in various degrees to appreciate the

objects and results of the expedition. One of these results is the

collection of specimens in natural history. It is on the final

destination of this collection that I wish to offer a suggestion.

Within my own recollection it would have been difiicult to name
half-a-dozen public museums in Great Britain and Ireland where

a series of objects, such as could be formed out of the duplicates

in the Challenger collection, would be sure of meeting with a

suitable reception. The number now would probably exceed a

score, exclusive of museums in public colleges and schools ; at a

rough estimate the total number may be put down as at least

forty. The supporters of these museums, as public tax-payers,

have willingly contributed towards the expenses of the late noble

and successful expedition ; but it is not alone on this ground
that I wculd respectfully urge a recognition of their claim to

share in the treasure trove, but rather on the ground of the

impulse that might be given to the study of natural science, and
to the cordial support of plans for further expeditions of a like

character.

For reasons which will be obvious on reflection, it would be a

great saving of time and trouble to those engaged in the arrange-

ment of the specimens if public museums were invited to send

in, on or before a certain fixed day, to some central board, an

expression of their desire to participate in the benefit of the

Challenger collections, at the same time stating the grounds of

their claim, and the department in natural science in which they

would prefer to receive contributions. The examination and
determination of these applications must be a work of time,

therefore the sooner the plan is set on foot the better. Mono-
graphs will probably be published, and museums will purchase

them ; but they cj.nnot buy the specimens, and the value of the

monographs to any institution will be increased tenfold by the

possession of authenticated specimens of some of the species

described. Of course there are universities and other centres of

scientific teaching which must come first ; but I respectfully and
earnestly protest against drawing the line of exclusion too strin-

gently. There is now a great national opportunity for encour-

aging in a substantial way the instruction
,

given in lectures and
science classes, which often languishes for want of illustrations.

I know of stores of natural history treasures. If only they had
been dispensed in wisely apportioned nuclei, how valuable, by
this time, might have been the collections accumulated round

them. If selection amongst the claimants be impossible, might

not series be made up for loan or sale? It will be unworthy of

the way in which the Challenger work has been done, if even a

single Rhizopod shall find its resting-place in a dust-hole.

Henry H. Higgins

Traces of Pre-Glacial Man in America

In Nature, vol. xv. p. 87, you have given an outline of a paper

by Prof. Hughes, read before the Cambridge Philosophical

Society, " in which he criticised the evidence offered to support

the view that man existed on the earth during or before the

glacial period." As concerning the question of the antiquity of

man in North America, I would first call attention to the re-

marks on this subject by the late Prof. Jeffries Wyman, the

most cautious and careful of archaeologists, who writes : ^ " The
ancient remains found in California, brought to the notice of the
scientific world by Prof. J. D. Whitney, and referred by him to

» " Fresh Water Shell-mounds of Florida." Fourth Memoir of Peabody
Academy, Salem, Mass., U.S.A., December 1874, p. 45.

the Tertiary period, &c," to which is added a footnote, that ^'' the

ample evidence collected by Prof. V/Iiitney, Imt not yet published,

subslantiites the opinion given above with regard to a^e. The
omission of the Calaveras skull would not weaken the evidence as to

the existence 0/ man in the Tertiary period in California." Inas-

much as the G'acial period occurred at the close of the Tertiary

period, if Prof. Whitney's discoveries are conclusive, as to this

side of the Atlantic, does it not follow that man must have existed,

certainly in Asia, prior to the glacial epoch ? We are assured

by all ethnologists, that man migrated from Asia to America,
and now we are offered proofs of his American sojourn, of a
date preceding the occurrence of glacial conditions. Speaking
of the Eskimo, Dr. Peschel remarks ^

:
" The identity of

their language with that of the Namollo, their skill on the sea,

their domestication of the dog, their use of the sledge, the Mon-
golian type of their faces, their capability for higher civilisation,

are sufficient reasons for answering the question, whether a mi-

gration took place from Asia to America, or conversely from
America to Asia, in favour of the former alternative

;
yet such

a migration from Asia, by way of Behring's Straits, must have
occurred at a much later period than the first colonisation of the

New Worldfrom the Old one." Again, in speaking of the Red
Indians, he remarks " : "It is not impassible that the first mi-

grations took place at a time when what is now the channel of

Behring's Straits was occupied by an isthmus. The climate of

those northern shores must then have been much milder than at

the present day, for no currents from the Frozen Ocean could

have penetrated into the Pacific." This reference to a milder

climate must necessarily refer to the genial warmth of Pliocene

times ; for scarcely under other circumstances can we find time

enough to explain the various phases of lost civilisations, es-

pecially in South America. Whether or not the supposed traces

of glacial and pre-glacial man in Europe be really such—if the

archseology of North America has, so far, been correctly inter-

preted—then, unless they have been totally destroyed, unques-

tionable traces of such early man will be ultimately discovered
;

but if such " finds " should never gladden English archasologists,

the earnest workers in America have rendered it certainly true

that in Asia, and doubtless in Europe, man did exist during the

closing epoch of the Tertiary period, if there is, indeed, no error

in the supposition that our American aborigines migrated from

the Old World. Chas. C. Abbott
Trenton, N.J., U.S.A., December 16, 1876

Glacial Drift in California

In a recent letter from my brother residing in California, he

describes a curious moraine or drift formation, which may, per-

haps, be as new to some of your readers as it was to myself.

His description, with a few verbal alterations, is as follows :
—

" The plains for a distance of from five to twenty miles from

the foot of the Sierra Nevada are covered with what are locally

termed * hog-wallows.' The surface thus designated may'; be

represented on a small scale by covering the bottom of a large

flat dish with eggs distributed so that their longer axes shall lie at

various angles with one another, and then filling the dish with

fine sand to a little more than half the height of the eggs. The
surface of the sand and of those parts of the eggs which rise

above it, gives a fair representation of the ' hog-wallow ' land.

The mounds, which are represented by the eggs, vary from two

to five feet in height, and from ten to thirty feet in diameter,

some being nearly circular, some oval, while others are more
irregular in shape. Those nearest the foot-hills are the largest,

and they gradually diminish in size as they extend out into the

plain. They are composed of gravel and boulders of irregular

sizes, generally covered with a surface-soil, but sometimes bare.

These tracts, which are very extensive in some parts of the State, 1
have been till lately unexplained ; but it is now generally ad- \
mitted that they are due to the retreat of the broad foot of the

glacier, leaving behind it a layer of debris or moraine-matter,

which has become arranged in its present form by the innume-

rable rills that issued from the retiring sheet of ice. A living

glacier has lately been discovered far up in the Sierra Nevada,

near the head waters of the San Joaquim River."

Perhaps some ofyour geological readers may know it any similar

formations occur elsewhere ; and may favour us with their views

as to whether so extensive and uniform a deposit could be due

a retreating glacier alone, or would not rather require the agency

I " Races of Man," by Dr. Oscar Peschel- New York, 1876, p. 396
" Ihid., p. 400.
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of a temporary submergence to spread out the debris with such
uniformity. During the retreat of the waters, pluvial action

might perhaps wash away the softened soil in the regular manner
described. Alfred R. Wallace

The Number of Species of Insects

Prof. Huxley is very much within the mark when he estimates

the species of insects at *' about 100,000, if not more." Were
I to estimpte the number of described species at 200,000, I

believe the figures would also fall short of the truth, even allow-

ing a liberal margin for synonyms. In one order alone ( Coleopterd)

it is estimated that 80,000 species have been described.

I could enlarge upon the bearing these figures have upon
theories on the geographical distribution of animals, but content

myself with the remark that the groups of insects selected by
writers on the subject are those in which colour is most pro-

minent and structure least differentiated.

Lewisham, January 12
"

R. McLachlan

[We sent the above to Prof. Huxley, who has appended the
following note.—" It was not my object to give an accurate
estimate of the total number of species of insects. Gerstaecker,
in the new edition of Broun's * Thier-reich,' gives 200,000 as

the total number of species of Arthropoda ; but I dare say that

Mr. McLachlan has good grounds for the claim he puts in for

insects alone. "T. H. Huxley"—Ed.]

Meteor

Precisely at 6 p.m., on the 19th inst., I saw a splendid
meteor traverse the sky from a point about midway between
Orion's belt and the Pleiades to a point directly under the moon,
and about 10° above the horizon. It was pure white and dazzling,

lasted about five seconds, emitted no sparks, except at the

moment of disappearance, and was about half the size of the

moon at the time. R. M. Barrington
Bray, Co. Wicklow, January 21

Diurnal Barometric Range at Low and High Levels

Your notice imder this head (vol. xv. p. 187) of my paper
on the daily inequalities of the barometer at Mount Washington
and Portland, Maine, has hit a blot of which I was unconscious
until now. Had I been more than a student writing one of his

first essays hi meteorology, I should probably, like yourself,

have suspected something wrong in the Portland curve. The
morning maximum and the afternoon minimum, as you point

out, occur very much earlier than is usual.

Differences varying from + 0*027 i'lch to — 0*004 inch

between your averages of General Myer's figures and those

given in my paper did not surprise me, as mine were intended to

represent the temperature of 60° F., while you have probably
taken the observations either as already reduced to 32°, or have
yourself reduced them to this temperature. My own impression
is and was that the printed observations are not corrected for

temperature, and in order to make the comparison with as little

change as possible in the original figures lor the three stations I

brought each to something near a mean temperature for the three

attached thermometers. Unfortunately, and here comes the
blot, I now find that, by some mischance, in taking out the dif-

ferences for Portland the external temperatures were taken instead

of those by the attached thermometer. I exceedingly regret this,

and shall as early as practicable make the required correction.

Fortunately this error does not affect the purport of my paper
or the suggestions which I offer in it towards the explanation of
the long-vexed question of the cause or causes of the daily in-

equality of the barometer.
An acquaintance with the variations of the daily barometric

curves, which depend on change of season and difference of
locality, would undoubtedly be of assistance in drawing these
curves when the observations for only a few hours are given, but
the six hours for which the Portland figures are given are so well
distributed as to leave little uncertainty as to the general form of
the curve in this case. I should not, however, be satisfied with
any curve tor the Portland observations which, when analysed
by the usual formula and reconstructed from the co-efficients thus
obtained, did not reproduce the original observations, and also

the interpolated values for the other hours, within a limit of error

of O'ooi inch. Unless your curve can stand this test I shall not
be satisfied with your deductions as to the epochs of maximum
and minimum values. Having had much experience in drawing

such curves, I venture to assert that the Portland observations,

whether taken as they are printed or after a correction for tem-
perature, will still give the morning maximum and afternoon
minimum of the barometer much earlier than is usually the case
in this country. If my paper draws attention to any singularity

of this kind it will mitigate the disappointment caused by the
mistake in the temperature correction.

I append the times of maxima and minima for Portland, May,
1872, as corrected ; also similar data for five years at the Naval
Observatory, Washington, U.S., and for Oxford, England.

Times of Daily Maxima and Minima of the Barometer for the
Month of May,
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part of the field in the two cases. The expressions will

be found in Verdet (Oeuvres, tome vi. p. 1 10), who further

remarks that, if the two sections are parallel, the addition

of the second is equivalent to an augmentation, or a dimi-

nution of the thickness, according as the two plates are

both positive or both negative, or are one attractive and
one repulsive. If the principal axes of the plates are

perpendicular, the addition of the second plate is equi-

valent to a diminution of the thickness when th« plates

are of the same sign, and to an augmentation of thickness

when they are of opposite signs.

When, as in the case proposed, the second plate is a
wedge, the effect of the combination will be the same as

if the flat side of the concave plate were cut away wedge-
wise, but in direction opposite to that of the actual wedge.
Optically, then, the bottom of the concavity will be thrown
towards the side on which the combination is optically

thinnest ; i.e., on which the actual wedge is thinnest.

The sliding of the wedge will not alter the displacement
of the centre, which is dependent on the angle, and not
on the thickness of the wedge, but it will alter the total

thickness of the compound plate, and consequently the

diameter of the circles.

In addition to the above, I may mention another piece

devised and constructed for me by Mr, C, D. Ahrens.
This consists of two quartz cones, one hollow, the other

solid, fitting into one another ; one cone is of right-

handed, the other of left-handed, quartz, and the axis of

each is parallel to that of the crystal. The polarisation

figure due to this combination is of course a series of

concentric circles, which expand or contract when the

analyser is turned in one direction or in the other.

If the field of view be examined at various distances

from the centre, it will be found that there is a distance,

viz., where the right and left-handed canes compensate
one another, at which there is no colour, but only an
alternation of light and darkness. In the immediate
neighbourhood of this the red and orange assume the

brown and drab hues due to low illumination, in accord-
ance with Helmholtz's experiments ; beyond this the

colours are more brilliant ; while at still greater distances,

where the thickness of one cone much exceeds that of

the other, the colours become more pale.

Combe Bank j
W. Spottiswoodk

MUSEUMS
THE subject of Museum management and arrange-

ment having lately been commented upon by Prof.

Flower in a lecture delivered at South Kensington
Museum, and printed in Nature of December 14, 28,

et seq., and also by Prof. Boyd Dawkins in an address to

the Manchester Literary and Philosophical Society,

noticed in Nature of December 7, it may not be an
inopportune time to suggest to those who have the

management of these institutions the desirability of their

mutual co-operation in order to develop them to their

fullest extent. The great progress which has been made
during the past few years in the establishment of mu-
seums in the various provincial towns of this country is

highly creditable to those who have assisted in the move-
ment, and the influence which they might have, if pro-

perly utilised and developed, on the education and intel-

lectual progression of the people, gives them a forcible

claim to national and individual support.

There is no doubt that the present financial support
given to museums is totally inadequate to maintain them
in an efficient state, and we hope to see this remedied to

some extent in the next session of Parliament, by the
adoption of Mr. A. J. Mundella's Bill for Increasing the
Library and Museum Rate, the penny rate not realising
sufficient money, except in large and wealthy towns, to
serve the purpose for which it is intended. Mr. Mun-

della's Bill gives the power to levy a rate, not exceeding
2d. in the pound, for the purpose of establishing and
maintaining free libraries and museums, and in those

towns where there is no museum, but only a library or

libraries, the rate not to exceed i\d. in the pound. This
slight increase would not press heavily on any section of
the ratepayers, while it would enable many of our libra-

ries and museums which are now languishing for want of

funds to go on in their wide sphere of usefulness with

increased vigour and zeal.

The important conference of the mayors of towns and
chairmen of museum committees, which was held in Bir-

mingham on the 5th instant, to discuss and urge the

claims of museums and galleries of art to some of the

surplus funds remaining from the International Exhibi-

tion of 185 1, and also to the duplicates which are stored

away in Government collections, is a step in the right

direction, and we hope that it will be productive of good
results.

With the mete general diffusion of education among
the great masses of the people which it is hoped will

result from the passing of the recent elementary educa-
tion acts, the class of readers and students will be
greatly enlarged, and we might naturally look for some-
thing being done by the Government to meet the increased
demand for books and objects of study which is likely to

follow ; and we see no reason why museums themselves
should not be occasionally converted into schoolrooms
where teachers could bring their zoological, geological,

and other natural science classes, and find well-arranged
material for illustrating their lessons. Of course we take

it for granted that these sciences will eventually be taught
in all elementary schools under Government control.

With regard to the preservation and arrangement of
specimens in museums, those who had the pleasure of
listening to Prof. Flower's lecture cannot have failed to carry

away some useful suggestions, and his remarks, together

with those of Prof. Boyd Dawkins on the neglected and
unsatisfactory state of many of our museum collections,

are well worth the consideration of those in charge of

them. What ought fairly to be the aim and scope of a
provmcial museum is a question which each town must
to a great extent answer tor itself, as it must depend on
the resources of the neighbourhood and on the facilities

possessed for obtaining certain classes of objects ; and
curators would do wisely to content themselves with doing
only what can be done thoroughly and well, be it ever so
little, and not to accept objects simply with the view of filling

empty cases. W^e are well aware that curators are not
always responsible for the incongruities which get into a
museum, and if the refusal of objects were always left

with them, we should not have museums sinking into

advertising establishments or mere curiosity shops. We
do not, however, intend now to go into this subject, but
in order that all the important matters connected with the
work of museums may receive full and careful considera-
tion, we would suggest that an association be forrred, to

consist of curators and others engaged in the arrangement
of museums. Such an association need not in any way
interfere with those now existing, as there is a sufficiently

wide field for discussion and action included in the work
and development of museums without treadmg on the
ground occupied by other associations. By holding pe-

riodical meetings and constantly changing the place of

meeting from town to town, the various museums of the

kingdom could be inspected, and their contents and plan
of arrangement discussed and criticised. Friendly com-
munications would thus be opened among all museums,
and exchanges could be arranged to their general ad-

vantage. Much might be said as to the necessity and
work for such an association, but we content ourselves,

for the present, with suggesting it, and now leave the

matter to be taken up by those most intimately concerned.
E. H.
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ACROSS AFRICA^

OUR readers are no doubt already familiar with the
main results of Commander Cameron's remarkable

march across the continent of Africa ; many details con-
cerning it have appeared through various channels.
These, however, have only been sufficient to whet the
appetite of all who take an interest in African exploration
for the complete narrative ; this we find quite as interest-

ing and informing as we had reason to believe it would
be. Commander Cameron has not attempted
to produce a highly polished summarji of the

copious notes he seems to have taken by the

way ; he takes the reader along with him step

by step and day by day over the long and to

him often tedious route he had to travel, and
in the end the reader finds he has become pos-

sessed of a substantial amount of new informa-

tion concerning one of the most important

sections of one of the most inlerest'rg con-

tinents.

Commander Cameron's story is so well known
that to summarise it here would merely be to

repeat what we have already given on various

occasions. The primary object of the expedi-

tion which he commanded, it will be remem-
bered, was to seek and succour the great

Livingstone, whom Stanley had just discovered,

aiter the explorer had been hidden in the

centre of Africa for five or six years. Cameron
as leader, with Dr. Dillon, Lieut. Murphy, and
poor young Moffat, who had sold his all to en-

able him to find and help his uncle, set out from
Bagamoyo with a large following, early in 1873. They had
only got as far as Unyanyemb^ in October when they

were sadly surprised by the bearers of Livingstone's

remains, the great traveller having died in the previous

May on the south of Lake Bangweolo, almost on the

same day as his enthusiastic nephew perished on the

threshold of his search for his uncle. Under the new
circumstances Lieut. Murphy decided to return, Dillon

was compelled by the state of his health to

accompany him, and Cameron resol\red to pro-

ceed alone to take up and continue the work
of his immortal predecessor. By doing so, he
rightly believed he was carrying out the spirit

of his instructions. Dillon's sad end, a few

days after he left Cameron, is already known
to all.

Cameron's route may be divided into four

sections. First, from the coast to Ujiji ; second,

the survey of Lake Tanganyika ; third, his

journey to Nyangwd, on the banks of the broad

Lualaba ; and fourth, from Nyangwd, south,

and west, to the west coast. The first part of

this route is already to a considerable extent

familiar to those who have read the narratives

of Burton, Speke, and Stanley. Nevertheless,

it will be found that Commander Cameron has

added considerably to our knowledge of its

appearance, its products, and its people. The
admirable series of levels which he was able

to take from first to last, and the results of

which are condensed in the section that

accompanies his interesting map, shows that

the ground rises till about the thirty-fourth de-

cree west, when it slowly slopes to the centre of

the continent, which is a wide hollow or basin, rising very

gradually towards the western coast, on which side the de-

scent is very steep. The country between the coast is

varied in character, sometimes level, and sometimes very

liilly, frequently swampy and liable to be inundated by

the overflow of the numerous rivers which water it, but
very often well wooded, thickly populated, and fertile. It

is cut up into a number of states inhabited by various
small tribes independent of each other, the appearance,
manners, and customs of which are frequently referred to

by Commander Cameron. Of the Wanyamwesi, espe-
cially, he has much to say, for at Unyanyembd, in their

territory, he was detained for many weeks by fever, and
indeed did not reach Ujiji till February, 1874, after in-

numerable troubles caused by his scratch lot of followers.

Heads of Men of Manyudma.

and being fleeced at every hand by the chiefs through
whose villages he had to pass.

Cameron was well-received and well-treated by the

Arab traders at Kaweld, the capital of Ujiji, and here he
fortunately secured Livingstone's paoers. After measur
ing a short base-line, he set out on March 13 to circum-
navigate the southern half of Lake Tanganyika. Our
readers will remember that Burton and Spake were able

• "Across Africa.'

mandcr R.N. 2 vols

By Vemey Lovett Cameron, C.B., D.C.L.,

(London: Daldy, Isbister, and Co., 18,7.)

Coin-

Tanganyika Fishes.

to survey a comparatively small portion of the lake in the

neighbourhood of Ujiji, while Livingstone and Stanley

coasted the east side of the northern part, and a portion

of the north-west coast. Cameron has, therefore, by his

survey been able to add considerably to our knowledge of

this interesting lake. He sailed along the eastern side

of the southern half, crossed to the west just before reach-
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ing the end of the lake, passed up the west side, examined
|

the Lukuga, and returned to Ujiji on May 9. His work
|

contains a great deal of information as to the result of this

survey, and he has been able to lay down, we have no

doubt with considerable accuracy, the contour of the

shores. These are mostly high and rocky, covered with

trees and other vegetation, often fringed with dense reeds,

and cut up by a multitude of streams. Animal life of

all kinds, quadrupeds, birds, insects, fishes, abounds

Kyangwe from the Kiver.

around and in the lake, the scenery of which Cameron
describes as of surpassing beauty. The western shores are

well peopled by a fairly industrious population, but many
portions of the east coast have been devastated by slave-

hunters, evidences of whose destructive raids were seen

all along Cameron's route. With regard to the river

Lukugu, which Cameron believes to be the outlet of Lake

Tanganyika, and an affluent of the Lualaba, he has some
iateresting notes. He beMeves he traced a distinct cur-

purpose.

Hut in lake Mohiya.

rer.t westwards, and sailed up several miles until stopped
by a dense barrier of vegetation which crossed from side
to side. As we said when referring to this point pre-
viously, we do not think much is to be gained by discus-
sing the question in its present shape. It is not as if no
further data were to be obtained, the question is one
capable of demonstration by the attainment of additional
information, and we hope that Mr. Stanley will be able to
set it at rest as satisfactorily as he has settled the contour

of the Victoria Nyanza. To Cameron geographers are

greatly indebted for the large additions he has made to a

knowledge of Lake Tanganyika.
About a fortnight after his return from this survey

—

which, we ought to say, was carried out amidst innume-

rable difficulties caused by the timidity and inefficiency

of his crews—Cameron crossed the lake to make for

Nyangw^ in the hope of obtaining boats to take him
down the Lualaba. He passed over pretty much the same

route as did Livingstone, whose memory he
still found alive among the people. The two
main districts in this route are Uguhha and
Manyucma, and the people are among the

most interesting with whom Cameron came in

contact. In Uguhha copper is largely worked,

and shaped into curious cross-bars, and in

Manyuema iron ore is found and largely

smelted in elaborately and ingeniously-con-

structed furnaces. The people of Manyuema
are in many respects peculiar, and although

undoubted cannibals, superior to the tribes

ground them. Cameron believes them to be a

superior intrusive race, the lower classes being
aborigines. They live in well-built houses,

arranged in neat villages, and are of fine phy-

sique. They seem well deserving of further

study.

At Nyangw^ Cameron was well treated by
an old Arab who had been kind to Livingstone,

but to his great disappointment he failed in

obtaining boats to carry out his cherished
He was assured by many people, both

here and in his journey southwards, that the Lualaba,

a fine broad stream at Nyangwd, flowed westwards into

a large lake, Sankorra, to which men came in large boats

capable of holding 200 people, for the purpose of trading.

From the interesting data collected by Cameron we must
say that he has good reason for connecting the Lualaba
with the Congo, and regarding the latter as the great

drainer of all the region to the west and norih-west of

Tanganyika, The Lualaba is in the very lowest
part of the great Central African basin, is a
river of very large volume, v/hich, in the upper
part of its course receives various affluents, and
It is difficult to conceive what other south-west
African river except the Congo could carry off

all this drainage. Still there is an extensive

legion, from about 5° N. to io°S. waiting to be
explored, and until this is done we think it pre-

iii.iture and unnecessary to maintain any posi-

u\e theory on the subject. The solution cannot
how be far off with so miny expeditions either

on the field or about to be sent out. The data
obtained by Commander Cameron are of great

value, and wilKorm an important guide to sub-
sequent explorers.

In company with an Arab trader, Cameron
proceeded southwards in the-hopeof being able
to work his way north to Lake Sankorra. In
this, too, alas, he was grievously disappointed,
his designs being thwarted on every hand
by the caprices of besotted chiefs and brutal

slave-hunters, and the cowardly fears of his

own men. The greater part of the ground
from Nyangw^ to the coast region, south

west, over which Cameron now travelled, isand
quite new, never having been before explored by any
European, so far as is known. Much of the second
volume, on this account, possesses novel interest. Most
of the country is fertile, well watered, and well wooded.
Innumerable streams were crossed, and so level is the

watershed between the streams going east and those going
west, that during floods, which seem to be frequent, their

courses must sometimes be changed. About 200 miles

y
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south of Nyangwd, Cameron came to Kilemba, the head-
quarters of Kasongo, the chief of the extensive district of

Urua, and where is the principal station of the remark-
able Arab trader, Jumah Amerikani. This individual has
extensive trading connections over Central Africa, is a
man of considerable intelligence, and was able to give
Cameron much geographical information which he nad
gathered during his widespread journeys. Cameron was
compelled to remain at Kilemba for about eight months,
and had it not been for the ever-to-be-remembered kind.-

ness of this humane and generous Arab trader, his

life must have been intolerable, even if he had been
able to preserve it. The treatment of Cameron by this

remarkable man is beyond all praise. Cameron found at

Kilemba a black slave-hunter from the Portuguese settle-

ments, than whom probably a more barbarous blackguard
does not exist. The cruelties practised by this man and

the chief Kasongo are almost incredible and painful to read
of. The whole country here is being rapidly devastated
by these slave-hunters from the west coast, and until their

fiendish practices are put a stop to, the country can never
be opened up either to exploration or legitimate traffic.

While staying here Cameron visited an interesting

little lake, Mohrya, studded With houses built on high
piles. He also heard of a people who dwell in caves in

this region ; we believe that Livingstone refers to this

in his "Last Journals." Cameron also paid a visit

to a Lake Kassali, a short distance south of Kilemba,
and which contains many floating islands; but he was
not permitted to reach the shores. He has collected
much interesting information about the people among
whom he was compelled to sojourn, and collected many
notes from various sources concerning the geography of
the region. But the capricious restrictions under which

Village in Manyuetna.

he was placed compelled him to lead a life of comparative
idleness, so that when Kendele, the brutal slave-hunter,

whose pleasure he was compelled to await, was ready to

march with his ill-gotten human booty, the wearied tra-

veller was heartily glad. This was in June, 1875, and
starved and nearly dead with scurvy he reached Benguella
in November.
Of the value of Commander Cameron's work we think

there can be but one opinion. Every page is interesting,

and he has been able to add materially to our knowledge
of the hydrography, the geology, the people, and products

of the important part of Africa he traversed. The gene-

ral results he discusses in two concluding chapters, and
botanists will be pleased to find in an appendix an enu-

meration of the plants collected in the region about Lake
Tanganyika, drawn up by Mr. Oliver. The flora of the

region, Mr. Oliver states, may be taken as belonging to

the basin of the Congo.

THE TROPICAL FORESTS OF HAMPSHIRE^
IIL

WE have in the series of beds, the aspect and formation
of which I have endeavoured to describe, a total

thickness of perhaps somewhere about 1,000 feet. We
» Continued from p. 261. This concluding article is the substance of a

paper read by Mr. J. S. Gardmr, F. G.S , at the Geologists' Association,

January 5.

read in Lyell's " Geology " and other works that river and
delta deposits are accumulated with comparatively great

rapidity, as in the case of the Rhone delta above Geneva,
which has advancedone-and-a-halfmiles in historical times.

Throughout the Bournemouth district we have in the great

and sudden deposits of coarse grit evidence of quick depo-
sition. We also find leaves folded over with half an inch

of sediment between the folds, and leivts sun-cracked
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and divided with that or more difference in level between

the segments, which also shows extreme rapidity of depo-

sition ; and although we have proof that we in some cases

see the actual soil in which some of the smaller plants

orew, still penetrated by their roots, there is no evidence

of its having been long occupied, or that it indicates more
than a rapid fern growth between recurring floods. We
have further, in the fine state of preservation of some of

the leaves, which have been doubtless buried before decay

set in, and in the breaking up and redeposition of beds,

evidence of rapid accumulation
;
yet we must not hastily

conclude that the time required for the formation of these

deposits was, even geologically speaking, short. We over

and over again see beds, one above another, which have
been cut through and carried away after they had become
consolidated, that is, after the muds had become so hard
that they have resisted the dissolving power of water and
been roiled and redeposited as pebbles and boulders.

The same spots may have been again and again silted

up and denuded before the beds finally remaining were
covered up, the same material has been rearranged by
different currents perhaps a great number of times, whilst

the constant unconformability of the strata may indicate

periods of rest or great lapses of time. All our facts as

to the depressioa of areas tend to show that it is an ex-

tremely slow and imperceptible prccess—slower still when
the gener-il depression is intermittent. We have further a
totally different kind of evidence, which to my mind is

still stronger, of the vast ages that rolled away during the

deposhion of these beds. This is the significant fact that

the entire marine fauna was completely changed. By
mis 1 mean that we have in the London clay a fauna that

migrated away, a fauna familiar to us and characterised

by great nautili and other shells, Crustacea, &c., peculiar

to It. In the succeeding Bracklesham beds we have
another totally distinct fauna, so that the duration of the

land period was sufficiently long for the fauna of the

London clay sea to be entirely changed before the return

of the sea whose fauna we have recorded in the Brackle-
sham beds. In the Barton beds which overlie the Bourne-
mouth deposits, we have again an extensive fauna, most
distinctly characterised and widely separated from that

of either of the preceding beds just mentioned.
In many cases it is recognised that variations in fauna

are dependent upon the depth of the sea, but such cannot
be the case in this instance since we get species belonging
to the same genera, so closely resembling each other, that

we cannot but infer that they lived under similar condi-
tions. And when we come to see, as we do, that this

applies to all the -groups, the inference, drawn from one
individual group accumulates to an evidence which pre-

sents itstlf as at any rate approaching certainty. The
well known case of the difference in the fauna of the Red
bea and the Mediterranean, which are separated by so
narrow a strip of land, has been often referred to as a
possible explanation of how different fossil faunas occurring
close together may have existed contemporaneously, and
do not imply any lapse of time during which changes of

climate cccurred; but although in many cases it is impos-
sible when a purely hypothetical theory is brought forward
to bring an argument to disprove ir, yet in this case there

is no evidence whatever in its favour, and what little evi-

dence there is bearing on the question, is directly opposed
to it ; therefore the other seems the more reasonable ex-

planation. The great changes in the flora which I shall

mention to you, although principally due perhaps to the
great change of level of which we have other indications,

may also indicate long lapse of time, l<)ng enough as 1

have said for the marine fauna of Bracklesham to develop,
to disappear, and to give place to that of Barton,
These deposits, which have been neglected by geologists,

are of extreme importance as being one of the few records
\\ e have of land surface. The rocks in which organic
remains are lound are aqueous rocks, principally marine

;

the remains of aquatic animals are more numerous than are

those of terrestrial animals, and are, for the same reason,

far more numerous than those of plants. Such facts as

these give great interest to series of land remains of so

complete a nature. We can form an idea of how incom-
plete our terrestrial records are when we consider that

whilst upwards of 4,4CO plants are growing in Great
Bri ain, about 700 only are known fossil, whilst 513
testaceous mollusca now inhabit Great Britain, and 4,590
were known fossil as far back as 1862.

The Bournemouth flora seems to consist principally of

trees or hard-wooded shrubs, comparatively few remains
of the herbaceous vegetation being preserved.

Parasitic fungi are abundant. Ferns, extremely rare in

the lower part of the series, become abundant, as far as

the remains go, almost to the exclusion of other vege-

tation, towards the close of the middle period. The pre-

vailing group seems that of Acrostichum, of which several

species are present. We can also determine, with almost

certainty, the presence of Angiopteris, Anemia, Nephro-
dium, Gleichenia, Lygodium, and there are, besides these,

several undetermined forms.

Of Conifers we have Cupressus and Taxodium, deter-

mined by De la Harpe, with the addition of Dacridium
and indications of Pinus ; Cycads have disappeared.

Of Monocotyledons we have indications of reeds and
rushes ; Pandanus is represented by its fruit, Nipa-
dites

;
palms are very abundant, especially in the lower-

most beds of Corle, the middle beds of Studland,

and the upper middle beds of Bournemouth. Masso-
longho has determined Chamoecyparites, in addition

to which many fan and feather palms exist, belonging to

Flabellaria, Sabal, Phoenicites, and a genus new to the

Eocene, Iriartea. A gigantic aroid is also very abun-
dant, and the Smilaceae occur in all the fossiUferous beds
throughout, and are represented by five or six species.

The Dicotyledons are, however, most abundant, and it

is probable that a vast number of species will be deter-

mined from these beds. De la Harpe's list included in

1856 :—
ApetalcB.—Populu?, Ulmus, Laurus, Quercus, and Arto-

carpidium, to which Massolongho added Daphnogene.
To these we may now add Carpinus, Fagus, Castanea,

Salix, Platanus, Ficus, Celtis, numerous Proteaceae, Cin-

namomum.
PoIypetalcE.—Elaeodendron, Rhamnus, Prunus, Juglans,

Cluytia, have been already noticed by De la Harpe. We
will add, fide Massolongho^ Ceratopetalum, and as new
to the Bournemouth flora, Acer, Dodonaea, Celastrus,

Eucalyptus, and a number of Leguminosae.
Monopetalce.—De la Harpe has determined Diospyros

;

to this may perhaps be added Porana.
Cactus and Stenocarpus have been previously men-

tioned, and have never previously been found fossil.

In addition to these we have probably represented

almost every genus described from continental Eocene
floras, but it is premature, for the reasons already stated,

to go further into this question at present. The forms I

have mentioned will, however, give you a general idea 0^
the composition of the flora.

It will have been gathered from the anniversat

addresses of our president, Mr. Carruthers, that th<!

remains of plants are, if possible, of more interest an^

importance than those of marine animals, as whilst

have tlready some idea of the succession and develof

ment of animal life, especially of the more purely marine'
orders of Crustacea, mollusca, echinodermata, &c., we
know very little of the history and development of plant life.

Mr. Carruthers laid stress on the somewhat sudden oc-

currence of dicotyledons as being unfavourable to the

hypothesis of evolution in descent. I concur with him
fully that it is difficult to realise that the absence of dico-

tyledons can be due to any cause but their absence from
the then existing vegetation, yet there are certain causes
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tending to make their preservation difficult, which may
perhaps be taken into account.
Some kinds of coniferous plants resist decay, when im-

mersed in water, more completely than do almost any
dicotyledons, and this resistance may, owing to their

resinous nature, be very greatly increased when the im-
mersion is in sea-water. This supposition is borne out
by a fact I have noticed, that in some Eocene beds, such
as the marine beds at Bournemouth, the Bembridge marls,
the Bracklesham beds, coniferous remains preponderate,
whilst from the two latter places I have never seen re-

mains of dicotyledons at all, although there is evidence in

these cases that dicotyledons were abundant on all

surrounding land areas. This may partly account for

their complete absence in marine cretaceous rocks in

England, where, as in the gault, &c., foliage, fruit, resinous
gums in the form of amber, remains of coniferae, are
preserved. The foreign cretaceous rocks, in which an
abundance of dicotyledons is met with, are principally of
fresh-water origin.

It should be borne in mind that our Chalk period con-
tains a deep sea fauna, and we have no record in England
as to what were the prevailing contemporaneous shallow
water forms of life in other regions. I have great doubts,
however, as to the correct position of many of the foreign

so-called cretaceous beds. Those of America, from which
most of the list of dicotyledons of this period is derived,
appear to me, from the character of their fauna, to be
either Lower Eocene, or at most filling in the gap between
our chalk and London clay. Most of the shells have a
marvellously Eocene-like aspect, and I take it that the
presence of an ammonite, and some few other forms of
shells, which in England do not range above the Chalk,
should not be taken as conclusive evidence of the anti-

quity of the bed, as although migrated from our seas, they
may very well have lived on in other regions. It is incon-
sistent to assume that no ammonite lived on in any part
of the world to a more recent period than that of our
Chalk ; the finding of pleurotomaria and other supposed
extinct cretaceous shells in Australian waters, should not
be forgotten. The same doubts apply to many of the
European leaf deposits ; many of these are isolated

patches, and their age has been inferred rather from
the character of the leaves than from their strati-

graphical position. The age of many of the so-called

Miocene leaf-beds is admitted now to be extremely
doubtful.

What little evidence we may expect to find in these
beds seems to me likely to be in favour of the theory of
evolution by descent, although until the flora has been
worked out, it is premature to offer an opinion. By far

the greater number of the plants belong to the lowest
division of the dicotyledons, the apetalce^ a minority are
polypetalojis, whilst none can, as far as I know, with cer-

tainty be assigned to the highest (according to Haeckel)
group, the vionopetalcE,

Prof. Ettingshausen has traced the gradual develop-
ment of some of the Miocene forms into existing species,
notably that of Castanea atava to Castanea vescaj when
he was here last summer and saw my collection, he espe-
cially picked out the castanea from Bournemouth as
carrying the history of this genus a step further back, and
linking it with the oak—as it possesses an oak-Uke
character of venation. I would merely add that many
botanists who have studied fossil plants, as Unger,
Schimper, and others, are profoundly impressed with the
amount of botanical evidence that has already been
brought forward in support of the theory of evolution.

OUR ASTRONOMICAL COLUMN
Red Star in Cetus.—No. 4 of Sir John Herschel's list of

red stars at p. 448 of his Cape Observations is placed by him in

R.A. ih. 19m. 87s., N.P.D. 123° 26' i" for 1830, with the

remark " most beautiful orange red. Two observations," and

he estimated it 6m. Dunlop in his catalogue of 253 double and

triple stars in vol. iii. of the Memoirs of the Royal Astronomi-

cal Society, gives the position of a highly-coloured object thus :

for 1827, R.A. ih. 19m. 43s., N.P.D. 123° 31', and calls it "a
very singular star of the seventh magnitude, of an uncommon

red purple colour, very dusky, and ill-defmed ;
" he made three

observations upon it, and notes that it had a small star preceding

and another following it. We may presume that these stars are

identical, with an error of position on the part of one or other

observer, most probably on Dunlop's, whose catalogue contains

a number of errors ; and it may also be supposed that this is the

star spectroscopically examined by Secchi, which he calls No. 1

1

of Schellerup's catalogue of red stars, but places in 35' 17' S.

declination (A.N. 1737), perhaps through a misprint. In this

state of uncertainty as to the star's true place, meridional observa-

tion appears very desirable. So far we believe it is not to be found

in any catalogue, founded on such observations ; it does not

occur in the zones published in the Washington volumes 1869-71,

a most valuable series, nor in those of Prof. Ragona in the Giornale

Astronomico e Meteorologico del R. Osservatorio di Palermo,

vols. i. and ii., neither is it found in the southern catalogues of

the Cape, Madras, or Melbourne Observatories. Sir John

Herschel's place reduced to 1877-0 is R.A. ih. 21m. 190s.,

N.P.D. 123° 11' 16". Secchi says of the star he examined,

" couleur rose ; spectre a zones discontinues."

Variable Stars.—There is considerable probability that

Lalan.de 12863-5 should be added to the list of variable stars.

His estimates of magnitude are 64 and 84 ; it is 6 on Harding's

Atlas and in Argelander, 67 in Heis, 7*3 in the Durchmus'

terung, but does not occur in Piazzi, Bessel, or Santini. Piazzi

has a star of the ninth magnitude about i^° distant (VI. 190),

which, oddly enough, he places in the Lynx. The position of

Lalande's star for the beginning of 1877 is in R.A. 6h. 35m. 23s.,

N.P.D. 83° 32-3'.

Will some one of our southern readers record the actual

magnitude of jU Doradus ? At present we have the following

estimates indicating a long period of variation. La Caille 5m.

about 1751, Brisbane 6m. about 1825, Jacob 9"5m. in 1850 and

9-2m. in 1855 ; while Moesta states that between February,

1 860, and January, 1861, he had always found it 84m. or 9m.

The law of variation may be similar to that of 34 Cygni, P Cygni

of Schonfeld, the so-called Nova of 1600.

A Fifth Comet in 1851.—In a small tract entitled " Rag-

guagli Popolari sulleComete Periodiche," by Prof. Ragona, pub-

lished at Palermo, in 1855, there is reference to a comet stated to

have been discovered at Rome by Prof. CalandreUi, director of the

Pontifical Observatory, iu the morning twilight on November 30^

185 1, which both the discoverer and the writer of the tract con-

sidered to be the short-period comet of Brorsen, due in perihe-

lion in the autumn of that year. By comparison with B.A.C.

4798, the following position resulted :

—

1 85 1, November 29, at I7h. 32m., M.T. at Rome.

Right Ascension, I4h. 21m. 38s. Declination, + i' 47' 2".

This position Prof. Ragona compares with the elements of

Brorsen's comet according to Dr. van Galen, and found the dif-

ferences between calculation and observation -t- 35' 27" in R.A.,

and + 11' i" in declination. But notwithstanding this approxi-

mation, it is certain it was not the periodical comet of Brorsen

that was observed by CalandreUi, Dr. van Galen's prediction

having been vitiated by a serious error of calculation, so that,

instead of arriving at perihelion on November 10, the date as-

signed by him in Ast. Nach., No. 782, the comet passed that

point in its orbit about September 25, and consequently on

November 30 was far removed from the position of the body

observed by CalandreUi, which was therefore a new comet.
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It is stated that Calandrelli published an account of his obser-

vations in the Roman journals in December, which was transferred

to the official journal of Palermo on the nth of the same month.

Perhaps a reference to the Italian journals might bring to light a

further observation or observations ; the comet is said to have

been bright, but the weather about the date of discovery was

unsettled, and for several days previously had prevented observa-

tions of any kind.

Coloured Belts on Jupiter.—In connection with the

supposed periodicity in the appearance of marked colour on the

belts of this planet, the observations of Gruithuisen, of Munich,

in the years 1836-40 possess interest. They are found in his

Astronomische Jahrbuch, 1839, p. 76, 1840, p. 99, and 1841,

p. loi. He first noticed the colour on April 23, 1836, at 9sh.,

when, observing with a 30-inch refractor of 2$ inches aperture,

and power 150, the single central belt then visible had a brown
tint throughout, and he states that, hardly believing his own
vision, he called a person who was at hand, and on asking him
what colour the belts presented, he replied '

' the colour of rust."

With a 5-feet telescope, powei 120, the brown tint was not dis-

tinguished. On subsequent occasions he found that with the

highest powers of the telescope the belt appeared of a bright

reddish brown, while with the lower powers it was merely of a
dark shade, and hence concluded that the intensity of light was
disadvantageous to discerning the colour. In addition to the

brown tint of the central belt, it was remarked that the planet

near its north pole had a bluish-grey tint in May, 1836 ; a few

months later Dr. Albert, a pupil of Bessel, observing with a

30-inch telescope, found the polar region "quite blue." The
length of Gruithuisen's descriptive remarks prevents their being

transferred to this column, but we refer to the observations, as

his annual volumes are not often met with here, and the fact of

such observations having been made forty years since may not be

generally known. That these tints should have been conspicuous

with such small optical aid is worthy of note.

The Intra-Mercurial Planet.—In M. Leverrier's last

communication to the Paris Academy on the planet assumed to

exist within the orbit of Mercury, it was mentioned that, with

the elements adopted, or very similar ones, a solar conjunction

would occur on March 22, and a transit over the sun's disc was
possible, though uncertain. A close examination of the disc is

therefore to be recommended on March 22 and 23, and there is

reason to believe that observers in widely-differing longitudes

are prepared to undertake it. If no transit should then occur,

eight or nine years may elapse before one is possible at the

spring node.

CHEMICAL NOTES
Atomic Weights of Caesium and Rubidium.—M.

Godeffroy gives an account in Liebig's Annalen of some deter-

minations he has made on the above subject. To obtain pure

material he employs Redtenbacher's method for the separation

of the caesium, rubidium, and potassium, by preparing their

respective alums, separating these by fractional crystallisation,

and finally converting them into pure chlorides of the metals.

The determination of chlorine in the non-diliquescent caesium

chloride, gave, as the mean of four closely-agreeing experiments,

the atomic weight of caesium as equal to 132*557, the atomic

weights of chlorine and silver being taken as 35 '46 and 107 -94

respectively; from analogous experiments the author finds the

atomic weight of rubidium to be equal to 85 '476.

On the Specific Heat of Gases.—In Poggendorff's
A nnaHen, clvii., E. Wiedemann gives |a most interesting com-
munication on this matter, in which he criticises the experiments
of Regnault on the same subject, and describes a new method of

determining the specific heats of gases introduced by himself.

On comparing the author's results with those of Regnault it is

found that the method employed by the former is not inferior in

accuracy to that of Regnault, and also that a great economy of

material may be effected by using Wiedemann's process ; this

economy giving the experiments greater range in a comparatively

shorter time. The following tables give a synopsis of the num-
bers and numerous tables given in Wiedemann's paper :

—

Specific Heats of Equal Weights.

Air
Hydrogen
Carbon monoxide
Carbon dioxide

Ethylene
Nitrous oxide . .

.

Ammonia

0-2389
3-410
02426
0-1952

0-3364
0-1983
0-5009

II.
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bromide is attacked by antimony pentachloride, the whole of the

bromine being liberated and ethyle chloride formed. The action

of antimony pentachloride on ethene bromide differs according to

the quantities employed. With the same number of molecules of

the two substances the chief product is ethylene chlorobromide,

whilst with two molecules of pentachloride to one of ethene

bromide the product is ethene chloride. Ethene bromide is not

acted on when similarly heated with phosphorous pentachloride.

The product of the reaction of ac2lic acid with antimony pentachlo-

ride is monochloracetic acid, accompanied by another substance

with a higher boiling point. When salicylic acid is gradually

added to antimony pentachloride, monochloro- and dichloro-sali-

cylic acids are produced along with other products ; monocbloro-

salicylic acid is found in small quantities only. Dichloro-salicylic

acid on being boiled with potash for a considerable length of time

exchanges its chlorine for hydroxyl, yielding gallic acid accom-

panied with pyro-gallic and oxy-salicylic acids. When para-

oxybenzoic acid is acted on by two or four molecules of antimony

pentachloride the mono- and dichlorinated acids are found re-

spectively. From these reactions it is evident that the action of

antimony pentachloride differs from that of its analogue, phos-

phorous pentachloride, since it simply parts with its chlorine,

which replaces hydrogen in the acid radical, instead of replacing

the hydroxyl group by chlorine, as is generally the case when
phosphorous pentachloride acts upon organic substances.

Action of Chlorine on Peroxydes.—MM. Spring and

Arisqueta continue {Bull. Acad, de Belg., xlii. p. 565) their

researches into the action of chlorine on peroxydes of metals, for

the purpose of elucidating the very important question whether

the atomicity of certain bodies is variable (as supposed by Kolbe

and Blomstrand), i.e., whether whilst one atom of a body in a

molecule is, say, tri-atomic and possesses basic properties, another

atom of the same body may be pent-atomic and partake of the

properties of an acid, or whether the atomicity remains invariable,

as supposed by Kekule and the authors of the paper. Former

researches induced M. Spring to conclude that the atoms of chlo-

rine possess constantly the same properties in all their compounds
with oxygen, which would be contrary to the alleged varying

atomicity. Now, studying the action of chlorine upon the per-

oxyde of silver, the authors prove, by a very delicate experiment,

that its result is the formation of a peroxyde of chlorine, a body

prevised by the theory, but unknown until now, and they conclude,

therefore, that the structure of peroxydes of silver and of chlorine

is identical, which identity gives a new argument in support of

the invariability of the atomicity of chlorine and silver.

Boron and its Specific Heat.—Boron occurs, it is

known, in two different forms, in the amorphous state, and in

crystals. M. Hampe has recently found {Liebig^s Aiinalen der

Chemie) that both the black and the honey-yellow crystals are

not pure boron, but compounds of the element ; the black

crystals consisting of albuminium and bromine in the proportions

AlBjo, and the yellow crystals of aluminium, carbon, and boron,

CjAlgBig. Boron has hitherto been numbered among the few

elements which show a departure from Dulong and Petit's general

law of the constancy of specific heat into atomic weight, and M.
Weber sought the reason for this departure in the case of boron,

as in those'Tf carbon and silicon, in the fact that the specific

heat varies with the temperatures, but at high temperatures

reaches a value which establishes an agreement with Dulong and

Petit's law. The determination of the specific heat of boron,

however, as also M. Weber's experiments, were made with

crystals of boron. Now, since, according to M. Hampe, these

crystals are not pure boron, but compounds of it, the whole

question as to the validity of Dulong and Petit's law for the pure

element boron remains an open one. All the attempts made by

^I. Hampe to produce pure crj-stallised boron had been with-

out success. He is engaged in further investigating whether the

amorphous boron can be produced in absolute purity.

Heated Air.—Dr. Kayser, of Nuremberg, has lately con-

ducted a number of experiments upon the effects of heating

ordinary air, with especial reference to the warming of dwellings.

The results appear in the last report of the Munich Industrial

Museum, and may briefly be summed up as follows :—Air

previously free from carbon monoxide was invariably found to

contain this gas after heating. The tests were performed with

chromic acid, and also with cuprous chloride. In order to test the

products of the decomposition of the dust present in the air, about

sixty litres of air, which had been heated, were drawn through

an ordinary apparatus for determining carbonic acid, which con-

tained absolute alcohol. The liquid assumed a yellowish brown

colour, and flakey masses were suspended in it. The flakes were

found to consist chiefly of carbon. After filtration and evapora-

tion of the solution, a brown residue was obtained. This was

insoluble in water, intensely acrid, and possessed a resinous, em-

pyreumatic odour. The estimations of carbonic acid and water

before and after heating showed no difference worthy of

mention.

NOTES
Contributions are being collected in Stockholm for the

establishment of a scientific college. The Da^blatt states that

steps will be taken at once to fill the chairs in philology, the

natural sciences, history, &c.

Baron von Richthofen, for a long series of years president

of the Berlin Geographical Society, has accepted a call to the

Chair of Geography in the University of Bonn.

The large collections brought back by the German exploring

expedition in the Gazelle under the command of Baron v.

Schleinitz have been formed into a separate museum in Berlin.

The ethnographical section is especially rich and valuable, em-

bracing many objects brought from islands where the natives are

rapidly disappearing.

The Society for African Exploration at Berlin has been

amalgamated with the newly-formed German branch of the

international societies, under the leadership of the King of

Belgium. During the three years of its existence it has been

exceedingly active, and has expended the following sums :—Dr.

Giissfcldt's Loango expedition, 9,200/. ; expedition of Homeyer,

Lux, and Pogge to the Cassandje, 1,000/. ; Dr. Lenz's journey

to the Ogowe, 1,000/. ; various stations and shorter excur-

sions, 2,500/. It has at present over 5,000/. in its treasury.

The first session of the newly-formed Deutsche afrikanische

Gesellschaft, was held in Berlin on January 16. The society

confines its field of operations to Central Africa, proposing to

open up this region "to civihsation, travel, and commerce, by

the establishment of permanent stations and the maintenance of

exploring parties." The energies of the society will also be

directed to the repression of slavery. A letter was read from

the Crown Prince of Germany, expressing his desire to take an

active part in furthering the objects of the Society. A request

for pecuniary assistance from the Government has already been

presented to the Chancellor of the Empire.

The Berlin Afrikanische Gesellschaft has received telegraphic

news from Dr. v. Pogge, the African explorer, who landed last

week in Lisbon, stating that he had succeeded in penetrating to

the long-sought-for country of King Muata Yambo in Central

Africa. A detailed report is awaited with interest in geographical

circles.

Dr. O. Lenz, the African traveller, has been forced to return

to Europe with a shattered constitution. For a number of years
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he has indefatigably pursued his researches in equatorial Africa,

having led, during this period, the three German exploring

expeditions into the Ogowe and Gaboon region.

The Council of the Italian Geographical Society have agreed

to present Sir George Nares with its gold medal.

At the last meeting of the Paris Geographical Society the

Abbe Durand gave an address, the object of which was to prove

that the Portuguese crossed Central Africa in the fifteenth and

sixteenth centuries, from the Congo to Mozambique.

The Norwegian geologist, K. Pettersen, is planning a new

expedition to Spitzbergen during the coming summer, which

shall aim at a thorough geological survey of the island. A peti-

tion has been presented to the Norwegian Government requesting

a grant for the undertaking.

At the meeting of the Royal Geographical Society on Mon-

day, Dr. Mullens read a paper on '* Later Explorations in

Madagascar," giving an account of five journeys of unusual

importance, and over entirely new ground, by English mission-

aries in Madagascar during the last two years.

On January 13 the Sumatra Expedition of the Dutch Geo-

graphical Society embarked at Nieuwediep for the east. A
corps of leading scientific men have been gathered together for

this expedition, and interesting as well as valuable results are

expected from their researches. A great portion of their time will

be devoted to the exploration of the as yet unvisited Diambi

region, which is represented by the natives as abounding in use-

ful woods and minerals. The Dutch Government has displayed

a lively interest in the undertaking, and has placed at the service

of the expedition a steamer completely fitted out for a two years'

cruise. If favourable reports are brought back it is intended to

send colonies to the above-mentioned district.

On January 10 the St. Petersburg Academy of Sciences cele-

brated its 150th annual anniversary in an extraordinary gather-

ing, at which the Emperor and royal family were present.

Count Liitke, the president, reviewed the past activity of the

Academy in a short address. The great medals of merit were

assigned this year to Profs. Beilstein and von Bunge. The
Emperor of Germany and M, Lesseps were among the list of

those elected as honorary members. Among the fourteen

leading scientific men elected as corresponding members, were

Profs. Frankland, Newton, and Wright, England ; Prof. Kirch-

hoff, of Berlin; Prof. Fiorelli, of Naples; Profs. Berthelot, Egger,

and Decaisne, of Paris.

On January 12, Prof. Wilhelm F. B. Ho^^meister, one of the

leading German botanists, died at the age of fifty-two. Although

a self-taught botanist, he attracted attention at an early age by

his publications on embryology and the physiology of plants,

and was elected member of several royal academies. In 1863 he

was called to the ordinary professorship of botany in Heidelberg,

and in 1873 accepted a call to Tubingen, where he was active

until the time of his death. But a short time since he received

from Holland the great medal of Boerhaave—worth 75/.—in

recognition of his botanical investigations. Among Prof.

Hofmeister's principal works are " Die Entwickelung des

Embryo der Phanerogamen. Eine Reihe mikroscopischer

Untersuchungen," ' * Vergleichen der Untersuchung der Kel-

mung, Entfaltung und Fruchtbildung hoheren Kryptogamen,

und der Samerbildung der Coniferen," and an extensive hand-

book of physiological botany, published in conjunction with de

Baty, Irmisch, and Sachs.

We regret to record the death, on the nth inst., of Mr.

Alfred Smee, F.R.S., F.C.S,, F.R.C.S., F.L.S., &c. Mr,
Smee was bom June 18, 1818. He was educated at St. Paul's

School, and afterwards at King's College and St. Bartholomew's

Hospital, and was elected Fellow of the Royal Society at the early

age of twenty-one. As an eminent and well-qualified medical man
he held many offices, including that of Surgeon to the Bank of

England. To scientific men he is best known as the inventor of

the battery known as Smes's Battery, and which for certain pur-

poses is still more useful than any other form of battery. For

this he got the Gold Medal [of the Society of Arts in 1840,

He was author of numerous works, of which we note the fol-

lowing :
—" Elements of Electro-Metallurgy," " Sources of Phy-

sical Science," "Elements of Electro-Biology," "On the Mono-

genesis of Physical Forces," " Lecture on Electro- Metallurgy,"

" My Garden," "The Mind of Man."

The French Officiel publishes the regulations for the appoint-

ment of professors of hydrography by the Government. There

are to be three classes of them. The third class is to be recruited

by competitive examination from officers of the national navy

and captains of the mercantile navy. They are to be appointed

by the President of the Republic, according to the award given

by the jury of admission. The jury is to be composed of an

admiral or vice-admiral president, two examiners from the

marine department, a hydrographical engineer, and a professor

of hydrography.

The credit asked by the French Government for public in-

struction in 1878 is 52,000,000 francs. In 1877 it was 49,000,000,

and in 1876 only 39,000,000.

The electric light is becoming common in Paris in connection

with works that have to be carried on during the night, A large

lamp fed by a six-horse power has been established in the Avenue

de rOpera, and others are employed in the Trocadero in connec-

tion with the building of the Exhibition Palace. The gramme

machine and screw regulator are employed.

The first number is issued of an important publication. The

WildFlowers 0/America, by Br. G. L, Goodale, Professor in Har-

vard University, with coloured illustrations bylsaac Sprague. The

present number consists of figures of five species, in four plates,

and the plates are accompanied by a botanical description to-

gether with some gossip about folk-lore, popular names, &c.

The paucity of figures of even the commoner American plants

will render the work very welcome to botanists. The name of

the artist is a sufficient guarantee of the faithfulness of the draw-

ing, and the colouring appears to us to be successful.

Capt. H. W. Howgate, Acting Signal Officer, U.S.N.,

suggests the following method of attaining the North Pole :

—

To be able to take advantage of the occasional breaking-up of

the ice-barrier with the greatest certainty and with the least ex-

penditure of time, money, and human life, it is essential that

the exploring party be on the ground at the very time the ice

gives way and opens the gateway to the long-sought prize. This

can only be done by colonising a few hardy, resolute, and expe-

rienced men at some point near the borders of the Polar Sea,

and the most favourable one for the purpose appears to be that

where the Z^w^r^z'^ry wintered last year. Such a party should consist

of at least twenty men, and should be provided with provisions

and other necessary supplies for three years, at the end of which

period they should be visited, and, if still unsuccessful in ac-

complishing the object, revictualled and again left to their work.

It is stated that an effort will be made to induce the U.S.

Government to adopt this plan.

Behm's last Geographischer yahresbericht shows a total of

thirty- six geographical societies in existence at present.

During the middle of January the South of Norway hag

been visited with the severest snowstorm experienced since i8i8<

In some of the villages snow covers the roofs of the houses to

the depth of skteen feet, and dwellings have been unable to sup-
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port the overlying weight. Communication is dependent upon

the use of snow-shoes.

The Prussian Universities granted during the past year 500

doctor's diplomas upon the basis of a thesis and oral examina-

tion. Gottingen bestowed 139, Berlin, 90. Twenty honorary

degrees were granted during the same period.

M. Fjzeau has been elected Vice-President of the French

Academy of Sciences for the coming year, from the section of

the mathematical sciences j the President is M. Peligot. Of
the Academy's Meutoires, tome xxxix., in course of publication,

is reserved for works of M. Chevreul, on dyeing, on an error

of reasoning frequent in sciences which are concerned with the

concrete, science in relation to grammar, history of opinions

on the chemical nature of bodies of chemical and living species,

&c. The Academy is also publishing a number of documents

on the Transit of Venus. Tomes xxiii., xxiv., and xxv. of

Memoires des Savants Etrangers contain memoirs on the theory

of running waters, a system of irrigation, the succinic series, the

carboniferous flora of the department of the Loire, the trans-

formation and equivalence of chemical forces, the transparence

of flames, vision of scintillating lights and nocturnal transparence

of the atmosphere, the Phylloxera, &c.

The Bulletin de la Federation des Societes d''Hortiadture de

Belgique for 1875 is just published, and illustrates the great

activity with which this branch of science is pursued in the little

kingdom. Besides the official papers connected with the federa-

tion, and reports from twenty-five associated societies, the volume

contains the " Correspondance botanique" for that year, a list

of botanists and horticulturists holding ollicial positions through-

out the world, a sketch of the life of Mathias de I'Obel (Lo-

belius), by E. Morren, and several other papers by the same
writer.

Mr. Thomas Comber reprints from the Transactions of the

Historic Society of Lancashire and Cheshire, a useful paper en-

titled '* Geographical Statistics of the Extra-British European

Flora, " containing a considerable mass of information which

will be valuable to anyone interested in the subject of the dis-

tribution of continental species, and the causes of the range

which they now enjoy.

Hungary is developing no small degree of activity in matters

of scientific interest. The pi-esident of the Royal Society for

Natural Sciences at Pesth reported in the annual Session of

January 17, that the present membership amounts to 4,650.

Five subjects for prize treatises were announced, one of which

was on the chemical resources and industries of the kingdom.

The phenomenon of the "black drop " has recently been made
the subject of experimental study by M. Ch. Andre, who ha«

communicated his results to the French Academy. Without
stopping to describe his artificial transit, we may state that he

had a battery communicating with the planet Venus, the other

with the limb of the sun ; and at the moment of geometrical

contact a current was produced, which was registered on a

Brequet chronograph. On the same instrument was inscribed

parallelly the hour given by a Winnerl pendulum, and the mark
produced by the observer pressing down a Morse key. The con-

clusions of M. Andre are, shortly, as follows : The black drop is

not an accidental fact, but one that is necessary and character-

istic of the phenomenon. "With sufficiently strong light, the

bridge is always produced at the moment of geometric con-

tact, however perfect the telescope. It may be made to dis-

appear entirely in the retinal image, either by increasing suffi-

ciently the absorbent power of the dark glass used, or by placing

before the objective a screen formed of a large number of very

narrow rings separated by dark rings of the same width, also by
diminishing the intensity of the luminous^source. In each case

the transit is produced in a geometric manner. All these facts

accord with the theory of diffraction rightly interpreted. The
ligament is not a real obstacle to observation of the transit.

There is a simultaneous p/use iot all telescopes, whatever their

apertures, which corresponds to geometric contact, and after a

suitable education one may observe with an error equal at the

most to o'75s. for internal contact of ingress, and i'5os. for in-

ternal contact of egress. The total error, then, may be re-

duced to 2 '58. Now to have the solar parallax to a hundredth

of second of arc, it is sufficient not to commit, in the duration

of transit, an error above five seconds of time ; hence the

observation of the transit of Venus may furnish this parallax to

nearly five-thousandths of a second of arc.

A PAIR of Kcenig Ut* forks will show the phenomenon ot

sympathetic resonance at much greater distance than a pair of

Ut^ forks. The common explanation is that as double the

number of impulses are delivered in a second, double the energy

is conveyed to the distant fork. This is questioned by Mr
Robert Spice {American Journal of Science and Arts), in view

of the law of forces radiating from a centre. At twenty feet, in

fact, the intensity of resonance of Ut* forks is undoubtedly

greater than the intensity of Ut^ forks at six feet. With Ut'

forks of bell-metal he got, at forty feet, a greater result than that

obtained with the steel Ut* forks of Koenig. The hypothesis he

offers is this : The intensity of sympathetic resonance of forks on

their cases increases with the angular deviation or motion of the

prongs. By means of an electro-chemical registering apparatus

Mr. Spice finds that when a fork (between Ut* and Ut*) is in

vibration, its stem or handle alternately rises and falls in accord

with the period of the fork, through about -^^ inch. In sympa-

thetic resonance the case gives the stem this up-and-down motion,

which is conveyed to the prongs and sets them in motion, as a

hand might start a pendulum suspended from it (by moving late-

rally, say, one inch each way). This motion of ^V i"ch may be

looked on as a constant If we decrease the length of the fork

without altering the constant, we thereby allow of a greater

initial angle, the result of which is the same as shortening the

pendulum cord. Thus we are in a position to explain the deport-

ment of the bell-metal forks. The velocity of sound in bell-

metal is much less than in steel ; hence, retaining similar thick-

nesses in both cases, an Ut^ fork in bell-metal would be shorter

than an Ut^ fork in steel. Therefore, though we retain the

vibration number, we gain advantage from
,
the shortness 01

the fork, and hence from the increase of angular motion of

the prongs.

The applicability to liquids of Kirchoff's law as to the sub-

division of galvanic currents in bifurcating metallic conductors

having been doubted. Prof. Lenz has recently {Bull, de I'Ac.

de St. Petersh., vol. xxii.. No. 3) made a series of experi-

ments with solutions of sulphates of copper and zinc and of

nitrate of silver. He arrives at the conclusion that the sub-

division of galvanic currents in liquids follows exactly the same

laws as their subdivision in metallic conductors.

In a paper "On Evolution in Geology," in the January

number of the Geological Magazine, Mr. W. J. Sollas, starting

from the ground that the energy of the earth and the sun is a

continually diminishing quantity, and must at the beginning of

geological history have been far in excess of its present amount,

briefly discusses the influence of this greater quantity of energy

on geological changes. He arrives at the conclusion that all

main factors of geological changes, viz., the denudation, repro-

duction, and the elevation and depression of strata, must have

notably and rapidly decreased in intensity ; and, alluding to the

opposition met with from geologists by Sir W. Thomson's views,

he insists on the mistake of attempting to check^the results as to

the age of the world obtained by the physicist with those de-
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duced by the geologist, " which last are based on the rate of

changes produced now, during a period of diminished energy of

all main geological factors.

The Chair of Botany at Aberdeen, we learn from the Gar-

deiur's Chronicle, is likely to be vacant shortly. Among the

candidates are mentioned the names of Dr. J. B. Balfour, Rev.

Dr. Brown, Dr. W. R. M'Nab, and Dr. Traill.

Mr. C. p. Ogilvie, who has been studying the art of

aquarium management at the Royal Aquarium, Westminster,

has been appointed Curator and Resident Naturalist to the

aquarium recently completed at Great Yarmouth, Norfolk.

The distance between Paris and Marseilles is 863 kilometres,

not 1,820, as stated in our note on p. 266 last week.

The additions to the Zoological Society's Gardens during the

past week include a Malbrouck M.on\ity {Cercopithecus cynosurus)

from East Africa, presented by Mr. L. C. Brown ; a Macaque

Monkey (Macacus cynomolgiis) from India, presented by Mrs.

Cecil Long ; a Pig-tailed Monkey {Macaais neniestrinus) from

Java, presented by the crew of H.M.S. Dwarf; a Bay Lynx

{Felis rufa) from North America, presented by Mr. W. Otho

N. Shaw ; two Teguexin Lizards
(
Teius teguexin) from South

America, presented by Mr, A. Stradling ; an Ocelot (Felis

pardalis), an Azara's Fox
(
Cams azara) from South America, a

Tataupa Tinamou {Crypturus ta(aupa), two Talpacoti Ground

Doves {Chania:pclia talpacoti), two Scaly Doves {Scardafella

sqiiatnosa) from Brazil, a Chopi Starling (Aphobus chopi), a

Chilian Sea Eagle (Geranoaelus aguia) from Pernambuco, depo-

sited ; two Ring-tailed Lemurs {Lemur catta) from Madagascar,

purchased.

SCIENTIFIC SERIALS
The American youmal of Science and Arts, January. —Con-

tributions to meteorology, being results derived from an exami-
nation of the observations of the United States Signal Service,

and from other sources, by Elias Loomis.—On some points in

connection with vegetation, by J. H. Gilbert.—Observations on
a property of the retina first noticed by Tait, by OgdenN. Rood.

—

On grains of metallic iron in Doleiytes from New Hampshire, by
George W, Hawes.—On certain phenomena of binocular vision,

by Francis E. Nipher.—Notes on the Vespertine strata of

Virginia and West Virginia, by William M. Fontaine.—On the

production of transparent metallic films by the electrical dis-

charge in exhausted tubes, by Arthur W. Wright.

The Verhandlungen des naturhistorischen Vereins der prtus-

sischen Rheinlande und Westfalens (Jahrg. 33, Part I.) contain

the following papers of interest :—Geological, Mineralogical,

and Anthropological Section : On some new discoveries in the

Jurassic formation west of the river Weser, by W. Treukner.

—

On a diseased ox's rib from the calcareous tuff-stone in the vici-

nity of the Toenisstein saline spring (Rhenish Prussia), by Prof.

Schaaifhausen.—On some bronze implements found near the

Weser river, by the same.—On a petrified piece of wood with

the image of a human face, by the same.—On the so-called

periclinic combinations of Albite by Prof, vom Rath.—On Sko-
rodite-crystals, on plagioclase, and on Brookite crystals, by the

same.—On a pine cone found near Dormagen, on the Rhine,

together with Roman coins and antiquities, by Prof. Schaaff-

hausen.—On Capellini's researches on pliocene man in Tus-
cany, by the same.—On some stone implements recently found,

by the same.—On geological researches made at Nagyag and
Vorospatak, in Transylvania, by Prof, vom Rath.—On olivine

from Dockweiler and on crystallised slakes, by Dr. Mohr.

—

Physical Section : On Mallet's theory of volcanic force, by Prof.

A. von Lasaulx.—On a further simplification of the electro-

dynamic fundamental law, by Prof. Clausius.—On anomalous
dispersion of light, by Prof. Ketteler.—On the effects of a stroke
of lightning, by Herr Gieseler.—Zoological and Anatomical
Section : Synoptical review of the genera and species of Slilp-

noida, by A. Forster.—On the respiration oi Limnaccc, by Prof.
Troschel On a specimen of Ptdiculus capitis with extremely

large system of trachese, by Dr. Bertkau.—On Dareste's inves-

tigations on the reproduction of eels, by Prof. Troschel.—On
the Cephalopoda of the German upper chalk, by Dr. Schliiter.

—

On the spermatogenesis of A?nphibia, by Prof, von la Valette
St, George.—Botanical Section : On the influence of interior

and exterior causes upon new formations in plants, by Prof,

Vochting.—On the fruit of Raphia taedigera, by the same.—On
some phenomena observed in the botanical garden of Poppels-
dorf, near Bonn, during the summer of 1875, by Herr Kornicke.

SOCIETIES AND ACADEMIES
London

Royal Astronomical Society, January 12,—Mr. William
Huggins, D. C. L., president, in the chair,—Mr. Robert John
Baillie, Mr. Henry Vere Barclay, the Rev. Daniel Dutton, Mr.
Samuel Haywood, Dr. Louis Stomeyer Little, Mr. Richard
Pearce, Commander William James Lloyd Wharton, R.N.,
H.M. surveying ship Fazan, and Mr. Jesse Young, were elected

Fellows of the Society.—A paper by Mr. Marth giving an
ephemeris for the sateUites of Uranus for the year 1877,
was read. This is one of a series of papers which Mr. Marth
has presented to the Society giving ephemerides useful for

physical observations of the major planets and their satellites.

It was remarked by the president that these ephemerides involve
much labour in their construction, and the astronomical world is

greatly indebted to Mr. Marth for their production.—A paper
by Prof. Harkness on the theory of the horizontal photohelio-
graph was read. The instrument consists of a heliostat and a
long focussed object-glass, in the principal focus of which the
negatives are taken ; the distortion produced by secondary mag-
nifiers is thus avoided, and very accurate means are adopted for

determining the shrinkage of the collodion film upon the plate

and the accurate orientation of the photograph.—Mr. Wentworth
Erck read a paper on an improved eye-piece for viewing the
sun. His method is to use a small glass prism as a reflector

which is placed within the image of the sun, so that only a
portion of the rays from apart of the disc are reflected into

the eye-piece at any one time ; the effects of healing are

thus reduced to a minimum, and for viewing small areas

of the sun the eye-piece is preferable to that suggested

by Mr. Dawes in which the light of the whole image is

reflected and the small area to be observed is viewed through a
diaphragm which is exposed to the heating effects of the reflected

rays.—A paper by Mr. Knott was presented to the society ; it

contains a catalogue which he has been some years in preparing,

and gives a very large number of micrometrical measures of

double stars which have been made with a very fine eight-inch

refracting telescope formerly the property of Mr, Dawes.

Chemical Society, January 18.—Prof. Odling. F.R.S., vice-

president, in the chair.—The secretary read a paper by Dr.

Jager on some derivatives of dithymyltriclorethane, a substance

produced on adding a mixture of sulphuric and acetic acids to a
m'xture of thymol and chloral. By heating this compound with
zinc dust it yields dithymylethane and dithymylethene.—Mr,
Kingsett then read a preliminary notice by Dr. Heike and him-
self on some new reactions in organic chemistry and their ulti-

mate bearings, showing that the colour reaction known as the
" Pettenkofer reaction " produced by the action of sul huric acid

on sugar and cholic acid extended to many other substances,

some of which did not require the admixture of su_L.ar to pro-

duce the colour. This was followed by a paper on dinitroso-

orcin and dinitro-orcin, by Dr. J. Stenhouse and Mr. C. E,
Groves, in which the methods of preparation and properties of

these compounds were fully described.—The last communication,
by Mr. T. Carnelley, was on high melting points with special

reference to those of metallic salts, Part 3.—The meeting was
then adjourned until Thursday, February i.

Zoological Society, January 16.—Prof. Newton, F.R.S,,
vice-president, in the chair.—Capt. H. W. Feilden, exhibited

and made remarks on some of the birds collected by him in the

Arctic regions during the recent North Polar Expedition. Six-

teen species were enumerated as having been met with on the

shores of the Polar Basin, and north of 82° N. lat., but some
of these only occurred as stragglers.—The Rev. Canon Tristram

exhibited and made remarks on a specimen of a rare terrestrial

Dormouse {Eliomys melanurus), obtained by him in Southern

Palestine, where it is found in desert places.—Mr. P. L. Sclater,

F.R.S., exhibited and_called attention to a collection of mam- .
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mals, birds, reptiles, fishes, and insects, which had been made
by the Rev. George Brown during his recent residence in Duke
of York Island, and during excursions to the neighbouring
islands of New Britain and New Ireland.—Prof. A. JI. Garrod
read a note on a variety of the domestic swine in the Society's

collection, and pointed out that the presence of rudiments of a
supplementary digit between the third and fourth digit might be
the cause of the consolidation of the hoof, observable in this

variety.—A communication was read from Mr. Henry Durnford
containing notices of the habits of some small mammals obtained
in the neighbourhood of Buenos Ayres.—A communication was
read from Mr. Gerard Kreffr, containing notes on a youns^ living

Cassowary {Casuarius australis), which had been obtained from
North Australia, and was destined for the Society's collection.

—

A communication was read from Mr. G. French Angas, con-
taining a description of a new species of Helix, from South
Australia, which he proposed to call Helix (Rhagada) kooriti-

gensis.—A second paper by Mr. Angas contained the description
of two genera and twenty species of marine shells, from different

localities on the coast of New South Wales.

Geological Society, December 20.—Prof. P, Martin Duncan,
F.R.S., president, in the chair.—Bartholomew Parker Bidder,
Robert William Cheadle, David Grieve, Player Isaac, James Love,
Kerry NichoUs, William Ridley, William Joseph Spratling, and
George Blake Walker were elected Fellows of the Society.

—

The President announced that the late Dr. Barlow had left to

the Society by will the sum of 500/., to be invested and to con-
stitute a fund under the title of the Jameson-Barlow Fund," the
proceeds to be applied annually, or at intervals of two or more
years, at the discretion of the Council, in such manner as shall

seem to them best for the advancement of the study of geology.
Dr. Barlow also left to the Society, under certain restrictions,

his collections of geological specimens, and a selection of books
from his library. The President further announced the donation
to the Society, by the Earl of Enniskillen, of the drawings
made by Mr. Dinkel, from Sir Philip de Malpas Grey-Egerton's
collection, for the illustration of Prof. Agassiz's great work on
Fossil Fishes, presented in accordance with the promise made
by his Lordship at the meeting of May 24.—The following com-
munications were read:— On Pharelrospongia strahani, a fossil

llolorhaphidote Sponge from the Cambridge Coprolite Bed, by
W. J. SoUas, F.G.S —On the remains of a large Crustacean,
probably indicative of a new species of Etirypterus, or allied

genus {Eiiryptous ? stevensoni) from the Lower Carboniferous
series (Cement-stone group) of Berwickshire, by Robert Ethe-
ridge-, jun., F.G.S., Palaeontologist to the Geological Survey of
Scotland. The fragmentary Crustacean remains desciibed ia

this paper are referred by the author to a large species of
Eurypierus. They are from a rather lower horizon in the Lower
Carboniferous than that from which Eurypierus scouleri, Ilib-

bert, was obtained. The animal was probably twice the size of
E. scouleri. The remains consist of large scale-like markings and
marginal spines which once covered the surface and bordered
the head and the hinder edges of the body segments of a gigantic
Crustacean, agreeing in general characters with the same parts
in E. scouleri, but differing in points of detail. For the species,

supposing it to be distinct, the author proposes the name of E.
stevensoni.—On the Silurian Grits near Corwen, North Wales,
by Prof. T. McKenny Hughes, F.G.S. The author commenced
with a description of sections near Corwen, in North Wales,
from which he made out that the grits close to Corwen were not
the Denbigh grits, but a lower variable series, passing in places
into conglomerate and sandstone with subordinate limestone and
shale. The series, under the name of " 7'he Corwen Beds," he
described in detail, having traced them round the hills south of
Corwen, also near Bryngorlan, south of the Vale of Clwyd, on
Cyrnybrain, and south of Llangollen. He had noticed in places
a kind of double cleavage affecting the lower series, but not the
upper, and also fragments of cleaved mudstone included in the
upper, from which he inferred a disturbance of the older rocks
previous to the deposition of the newer. He exhibited a selec-
tion of fossils, and said that immediately below the Corwen
beds there were none but Bala fossils. In the Corwen beds all

the few fossils found were common to the Llandovery rocks,
some of them, as Meristella crasm and Petraia crenulata, being
peculiar to that formation. In the flaggy slates above the Pale
Slates he had found Graptolites and Orthoceral ites of the same
species as those found in the Denbigh Flags. He considered
that the Corwen Beds were on the horizon of the May Hill or
Llandovery group, and should be taken as the base of the Si-

lurian, tlius including in the Pale Slates or Tarannoti Shale a

thick series which intervened between the Corwen Beds and the

flaggy slates of Penyglog.—On riiiheral veins, by W. Morgan,

communicated by Warington W. Smyth, i<.k.S<

Meteorological Society, January 17.— Annual General
Meeting. — Mr. H. S. Eaton, president, in the chair.

—

The Council in their Report to the Fellows expressed their

satisfaction at the progress that had been made by the Society

during the year. The first point on which they thought there

was reason for congratulation was the publication in their

journal of the daily observations taken at Hawes and Strathfield

Turgiss and of the monthly abstracts of the observations at thir-

teen other stations. The increase in the number of Fellows
was considered worthy of special reference, as it is an indication

not only of the vitality of the Society but also of the advance
which meteorology is now making amongst the professional and
general public. They also referred with much satisfaction to

the enlargement of the Quarterly Journal as well as to the printing

of the Catalogue of the Library and of the List of Fellows, which
have both been issued during the year. They drew special atten-

tion to the report of Mr. Symons on the new stations which have
been inspected and brought into relation with the Society. The
financial position, notwithstanding the large outlays during the

year, was very good. The report also contained the very in-

teresting discussion by the Rev. T. A. Preston, of the observa-

tions on natural periodical phenomena.—The following gentlemen
were elected Officers and Council for the ensuing year :—Presi-

dent, Henry Storks Eaton, M.A. Vice-Presidents : James Park
Harrison, M.A., John Knox Laughton, F.R. A.S., Robert James
Mann, F.R.A.S, Charles Vincent Walkei, F.R.S. Treasurer,

Henry Perigal, F.R.A.S. Trustees: Sir Antonio Brady, F.G.S.,

Stephen William Silver, F.R.G.S. Secretaries : George James
Symons, John W. Tripe, M.D. Foreign Secretary. Robert H.
Scott, F.R.S. Council : Percy Bicknell, Arthur Brewin, F.R.A.S.,

Charles Brooke, F.R.S., Edward Ernest Dymond, John Evans,
F.R.S., Rogers Field, Assoc. Inst. C.E., Charles Greaves.

M. Inst. C.E., William Carpenter Nash, Rev. Thomas Arthur
Preston, M. A., William Sowerby, F.L.S., Capt. Henry Toynbee,
F.R.A.S., George Mathews Whipple, F.R.A.S.

Paris

Academy of Sciences, January 8.—M. Peligot in the chair.

—The following papers were read :—Exploration of the Gulf of

the two Syrtes, between Sfax and Benghazi, by M. Mouchez.
This was in the early part of last year. The author sketches

the character of the coast, and refers to difficulties he had with
the natives, who are very hostile to Frenchmen, but receive

Englishmen with ovation, for defending the Sultan. They had
some curious very old arms. The great recent development
of the Alfa trade on the Algerian coast is notable, and the

fact that while 75 per cent, comes to England and 18 per cent,

to Spain, only 4 per cent, comes to France. M. Mouchez re-

grets this small consumption by his country.—Theorems relating

to series of triangles of the same perimeter satisfying four other

conditions, by M. Chasles.—Does ozone combine with free

nitrogen in presence of alkalies to form nitrous compounds and
nitrates ? by M. Berthelot. He verifies Schonbein's observations

on the formation of nitrous compounds during slow oxidation of

phosphorus in contact with air, but he had not observed oxida-

tion of free nitrogen by ozone in presence of alkalies. He
points out some sources of error in Schonbein's experiments.

—

Note on the alteration of urine, ctpropos of recent communications
of Dr. Bastian, by MM. Pasteur and Joubert. Dr. Bastian had
said that M. Pasteur in repeating his experiment had exceeded

the point of saturation of the urine (with solid potash). MM.
Pasteur and Joubert have re-examined the point, in careful expe-

riment, and produced exact neutralisation ; though they consider

this not indispensable for fertilisation. Dr. Bastian would have
got quite different results from what he described, had he used

KO, HO, which alone can properly be called /c?/aj^/i.— Observa-

tions on the interior structure ci one of the masses of native iron

of Ovifak, by M. Daubree. In its section it presented the

aspect of a loop of iron from a refining hearth, the scoria: of

which had been very incompletely expelled by compression with
the hammer or rolling mill.—Note on the fall of a meteorite

which took place on August 16, 1875, at Feid Chair, in the

circle of La Calle, province of Constantine, by M. Daubree. It

fell about midday ; a noise was heard like a thunderpeal, and
there was a train of blackish smoke with brilliant light in the

middle of it. The mass, which weighed 380 grammes, rebounded
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to about 30 metres further on, making a hole. It is of the most

common type of sporadosiderites.—M. van Tieghera was elected

member in the section of Botany, in place of the late M. Brong-

niart.—Report on a memoir of M. Haton de la Goupilliere,

entitled " Researches on the Brachistochrone of a Heavy Body
with regard to Passive Resistances."—Determination of the polar

distance in magnets, by M, Benoit.—Experiments on the coagu-

lation of fibrine, by M. Schmidt. This is essentially a process

of fermentation ; soluble albuminoid substances are changed by
the action of a specific ferment and in presence of a small

quantity of neutral salts of alkaline metals, into insoluble bodies.

The ferment does not pre-exist ; it is formed when the liquids

are brought into abnormal conditions. The places of its forma-

tion are the white corpuscles of the blood, the lymph, chyle, and
pus, and the cells of certain tissues, which undergo decomposi-
tion, the liquid then receiving from them a new quantity of

fibrinoplastic substance. Meanwhile all the fibrinogen substance

disappears as such, while the fibrinoplastic substance in excess,

with the ferment becomes a constituent part of the serum.

A temperature of zero retards considerably the formation of the

ferment ; concentrated neutral salts of alkaline metals hinder it

almost entirely. They also paralyse the action of the ferment in

the liquids.—On the spontaneous disappearance of a disease

which for seven years attacked the vines in the island of Cyprus,
by M. Dubreuil. It seems to have been oidium ; its disappear-

ance is attributed to the growing of abundance of sumach
among the vines.—On the construction of open manometers, for

measuring high pressures, by M. Cailletet. In his apparatus a

metallic tube (70m. long 2mm. inner diameter) is soldered into

a reservoir of mercury at the foot of a hill side. At the free end
above is adapted a wide glass tube. When the mercury is com-
pressed in the reservoir it rises to the glass tube. This upper
part is movable by reason of the flexibility of the metallic tube,

and may be shifted between stakes fixed on the slope. The
pressure developed is measured by the difference of levels of the

mercury in the glass tube and the reservoir.—Effects of heat on
voltaic circuits completed by an electrolyte, by M. Hellesen. In
one arrangement two test tubes are connected by a tube near the

top and fitted with saturated solution of sulphate of copper ; a

copper plate is inserted in the upper part in one, another in the

lower part in the other ; and the former is heated with a spirit

lamp. A considerable current is had.—Action of sulphate of

lime on alkaline sulphates, by M. Ditte.—On the camphor of

patchouli, by M. de Montgolfier.—Note on the life and survival

of spermatozoids within the mammalian egg, by M. Campana.
January 15.—M. Fizeau in the chair.—The following papers

were read :—Exploration of the Great Syrtes, by M. Mouchez.
He describes this coast as in great part an utter desert of sand,

without tree or dwelling ; and the beach strewed with wreck of

vessels whose surviving crews were probably massacred. Careful

survey was made of some 250 leagues of coast line, also observa-

tion of the tide (total amplitude at Syzygies about l '^va.. ), the

strange atmospheric refractions preceding and following the

sirocco, the declination of the needle, and natural history.

—

Note on the question of the nature and the contagion of the

disease called typhoid fever, by M. BouiUaud. M. Pasteur referred

to his researches in which he had proved the disease of silk-

worms to be both contagious and infectious in the highest degree

and not at all epidemic, in the ordinary sense. The same would
probably hold good for typhoid fever. M. Chevreul also made
some remirks.—Spectroscopic study of the new star observed by
M. Schmidt, by P. Secchi. His observations chiefly confirm

those by M. Cornu.—On the application of photography to ob-

servation of the transit of Venus, by M. Angot. This treats of

the measurement of direct parallactic effect ; which can be mea-
sured (i) by the angle of position ; and (2) by the distance of the

centres of the two stars. In the former it is difficult in practice

to get with sufficient exactness a fixed direction as origin for the

angles of position. The American expeditions have come nearest

solving the problem, and their results will aid to a judgment on
the method. In the second method, the determination of the

angular value of the images is a difficulty ; M. Angot shows how
it may be met. A third method, based on the fact, that for

objects uniformly illuminated, with straight borders and dimen-
sions far above the zone of diffraction, the increase of the image
of a luminous object is equal to the diminution of that of a

dark object in like circumstances, seems at first irreproach-

able, but, in practice, leads to much error, because (i) the diameter
of Venus is far from being large with reference to the extent
of the diffracted zone ; and (2) the luminous intensity of
different parts of the sun is not uniform.—Experiments on the

coagulation of fibrine, by M. Schmidt. He distinguishes pro-

plastic liquids, which do not contain ferments but contain sub-

stances generative of coagulation ; plastic liquids, which coagulate

spontaneously and contain ferment and which are generators of

fibrine; z.nAJibrinoge}tous liquids, serosities which contain the

substance fibrinogen.—Second note relative to the effects pro-

duced by Phylloxera on the roots of various American and
indigenous stocks, by M. Foey.—Effects of dilute sulphocar-

bonates on vines, by M. Maistre.—On the simultaneous determi-

nation of annual constants of aberration and of parallax, by M.
Tre^ied. Observations of declination will give at once and with
the same weight, the special constants of aberration and parallax

for each of the stars, and these determinations, made at two
stations suitably chosen will enable us to appreciate the influence

of the absolute movement of translation of the solar system on
the phenomenon of aberration.—On the relations which neces-

sarily exist between the periods of the quadratrix of the most
general algebraic curve of degree m, and, ^ fortiori, of a parti-

cular curve in its degree, by M. Marie.—Tlie phenomena of the

radiometer explained by means of pyro-electricity, by M. de
Fonvielle. Pyro-electric phenomena occur not only at the sur-

face of certain crystals when subjected to a variation of tempera-

ture, but any non-conducting body submitted to the action of

luminous rays is heated, then electrified more or less according

to its nature and the intensity of the action. M. Fonvielle thinks

all the phenomena hitherto observed in the radiometer may be
thus explained.—Note on a new derivative of albuminoid matter,

by M. Schiitzenberger—On the optical properties of Mannite,

by MM. Miintz and Aubin.—Action of chlorochromic acid on
organic matters, by M. Etard.—Chemical studies on mistletoe

[Viscum album, Linn.), by MM. Grandeau and Bouton : i. The
composition of the stem differs essentially from that of the

speciesof trees on which it grows. 2. The composition varies with

the species. 3. Mistletoe contains much more potash and phos-

phoric acid than its supporting trees, and much less lime. 4. It

seems to live on the tree like a plant on the soil ; it takes from
the yellow parts gorged with nutritive juices, the incombustible

matters necessary for its organisation.—On testing of wines for

fucusine and other similar colouring matters, by M. Bechamp.

—

On the passage of plasma through living unperforated mem-
branes, by M. Cornu. It passes in a manner contrary apparently

to the laws of endosmose.—On the winter of 1877, by M. Renou.

—M. Archereau presented prepared carbons for the electric

light, said to increase the stability and illuminating power.

They consist of carbon agglomerated and compressed, mixed
with magnesia.
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DARWIN'S ''GEOLOGICAL OBSERVATIONS"
Geological Observations on the Volcanic Islands and
Paris of South Afnerica visited during the Voyage of
H.M.S. ''Beagle." By Charles Darwin, M.A., F.R.S.

Second Edition, with Maps and Illustrations. (Lon-

don : Smith, Elder, and Co., 1876,)

MR. DARWIN'S important contributions to biologi-

cal observation and theory have during the last

seventeen years attracted so much public attention, that

there is some danger—one from which, however, all geolo-

gists will claim exemption—of his valuable labours in

almost every department of geological research being to

some extent lost sight of. Long, however, before the publi-

cation of the " Origin of Species," its author had achieved

a foremost place in the ranks of the cultivators of geolo-

gical science ; nor must it be forgotten that the great

work itself is as much a contribution to geology as to

biology. Students of Mr. Darwin's earlier geological

writings must all have been impressed by the powers of

minute observation, the acumen in testing, and the skill

in grouping data, and the boldness and originality in

generalisation which distinguish their author ; for these

characteristics are no less conspicuously displayed in the

theory of Coral Reefs than in that of Natural Selection.

In December, 1831, Mr. Darwin sailed from England

in H.M. surveying vessel the Beagle, having accepted an

invitation from the late Capt. FitzRoy to act as volunteer

naturalist to the expedition then being despatched to com-

plete the survey of the coast of South America. After an

absence of nearly five years—during which many of the

islands in the Atlantic were examined, large portions

of both the east and west coasts of South America

fully explored, several inland traverses of that continent

made, the Falkland and Galapagos Islands carefully

studied, and more rapid visits paid to Tahiti, New Zea-

land, Australia, Tasmania, the Cape of Good Hope, and

a number of the coral islands in the Indian Ocean—the

expedition returned to this country in August, 1S36. Not

a few important scientific discoveries will be associated

with the names of the vessels of the United States Ex-

ploring Expedition, with the Novarct, the Challenger^ and
many another surveying ship that might be mentioned ; but

it will be long indeed, we suspect, ere any vessel attains

such a proud position in the annals of science as was
won by the little ten-gun brig which bore our naturalist

in his now famous " Voyage Round the World." Wherever
in future the sciences of biology and geology shall be
cultivated, there will the name of the Beagle become a

household word.

The ten years which followed his return to England
would appear to have been mainly devoted by Mr. Darwin
to the publication of the numerous and important results

obtained during the voyage. Besides editing the treatises

of Prof. Owen, Mr. Waterhouse, Mr. Gould, the Rev. L.

Jenyns, and Mr. Bell on the different groups of vertebrate

animals, of which specimens were brought home, he wrote

two very important works, one addressed to general

readers—the " Naturalist's Voyage Round the World "

—

and the other of a more purely scientific character—the
" Geology of the Voyage of the Beagle."

Vol. XV.—No. ^7Q

Before the publication of the " Origin of Species" had
made the author's name so widely famous as it is at pre-

sent, the works which we have named above, with the

several memoirs communicated by their author to the

Transactions and Journal of the Geological Society, had
become universal favourites with the students of various

branches of natural science ; and this, no less on account

of the rich store of novel observations which they con-

tained, than for the originality and suggestiveness of their

deductions from those observations. And since the ap-

pearance of their author's inagmim opus, we confess that

these earlier writings have for ourselves acquired a strange

fascination. Again and again have we perused them,

only to detect valuable observations and striking sugges-

tions before missed, and to encounter fresh traces of the

germs of ideas, that, alter twenty-eight years of earnest

thought and study, were developed into the theory of

descent with modification, which is now exercising so

important an influence on the progress of the natural

sciences. At the commencement of the present notice

we ventured to claim for geology at least a moiety of the

advantages which have flowed from the publication of

the " Origin of Species ; " and, on the other hand, we feel

that we are putting forward no undue demands on behalf

of the same science, in declaring that the theory of

Natural Selection must be regarded in at least as great a

degree the prize of geological observation as the reward

of biological research.

Such being the case, these "Geological Observations"

are well worthy to take their place in the long series of the

author's contributions to the doctrine of descent, side by
side with those more widely known works on different

departments of zoology and botany which have been pub-

1 ished subsequently to the " Origin of Species." Two
years ago the first part of the " Geology of the Voyage of

t]\Q Beagle"—a work which has long been out of print,

and has become extremely scarce—was republished ; and

naturalists and geologists were alike gratified by the ap-

pearance of this revised and enlarged edition of the well-

known memoir on Coral Reefs. The work now before us

is a re-issue of the remaining portions of the " Geology of

the Voyage of the Beagle" and will be equally welcome to

a large section of the scientific public.

The districts described in the present work, as Mr.

Darwin justly observes in his preface to the new edition,

" have been so rarely visited by men of science " that very

little " could be corrected or added from observations sub-

sequently made." And on the other hand attempts to

modernize the terminology could scarcely fail to detract

from the minute accuracy of observations, which were

clearly either recorded upon the actual spot where they

were made, or at all events while the memory of them was

still fresh and vivid in the mind of the author. We think,

therefore, that a wise discretion has been exercised in

allowing the descriptions and discussions of phenomena

to remain in precisely the same form as when they were

originally drawn up ; though we must confess to a feeling

of disappointment at the absence of notes from the

author's pen, indicating how far in his own view some of

these original conclusions have been strengthened or

modified by his later studies and researches.

We can only permit ourselves to recall a few of the

more important among the valuable contents of this book

p



290 NATURE [Fed. I, 1877

to the memories of our readers—and ia doing so we shall

dwell more particularly on such as, through recent dis-

coveries or controversies, have acquired especial interest

at the present day.

Every explorer who, since the publication of the " Ob-

servations on Volcanic Islands," has been called upon to

investigate districts containing extinct volcanos, has been

greatly aided by the valuable store of facts and sugges-

tions contained in that work. We very much doubt, how-

ever, whether some of the interesting questions discussed

in it—and we more especially refer to those relating to

the nature and origin of the banded structure in lavas,

with the light which these are calculated to throw on the

difficult problem of the cause of foliation in rocks—have

received that amount of attention from geologists, of which

they are certainly deserving.

The proofs of the long-continued elevation of the shores

of South America for thousands of miles, and to the height

of many hundreds of feet, yet unattended with marked
disturbances of the strata, the gradual disappearance of

every trace of organism in rocks which once abounded

with them, the survival of a most remarkable fauna of

gigantic vertebrates to post-tertiary times, and its seem-

ingly sudden extinction at a very recent period—these are

some among the many interesting facts described in the

second part of the work which are of especial value to

geologists seeking to interpret the records of the past.

Mr. Darwin's observation of an admixture of Jurassic

and Cretaceous types of life in the same deposits in South

America have acquired fresh significance now that the

United States geologists have shown that ammonites

range up into the tertiary strata, and that Dr. Waagen has

described ammonites, goniatites, and ceratites, occurring

in India, in the same bed with several carboniferous spe-

cies of brachiopods. Now, too, that so much has been

done by Dana, Le Conte, and others, in determining

the mode of origin of the Rocky Mountains, and the

part played by the volcanic outbursts which occurred

simultaneously with the mountain-forming movements,

Mr. Darwin's clear descriptions of the sections noticed

by him in his traverses of the chain of the Andes will be

referred to with fresh interest by geologists : and the

comparison of phenomena displayed in distant parts of

the same great chain is highly suggestive. But space

fails us to refer to even a tithe of the points of interest

which we have noted in our reperusal of this valuable

work.

A striking characteristic of all Mr. Darwin's writings,

and one which is very eminently displayed in the work

before us, is his scientific candour. Like his teacher and

friend, the late Sir Charles Lyell, he never forgets in his

discussions to look at all sides of the questions before him,

and to give the fullest expression and weight, alike to the

difficulties which he himself detects, and to arguments

which opponents may have advanced. With superficial

readers this peculiarity in the writings of Lyell and Dar-

win has apparently very unjustly detracted from their

merits ; and we are sometimes amused by finding critics

boldly parading as their own, objections which it is per-

fectly clear that only the candour of the authors has

permitted them to rehearse, but which their own know-
ledge has not sufficed to enable them to understand or to

make adequate use of.

Perhaps at no period in the history of the science have
the great facts of geology suffered so much distortion

from the works of pseudo-scientific writers—through

which media alone science is too often, alas ! transmitted

to the general public—than at present. These writers

selecting a few isolated and imperfectly understood facts,

in bold defiance or lamentable ignorance of a thousand

unmistakable and clearly established principles, proceed

to build up the most elaborate hypotheses. We cannot

therefore help regarding the republication of Mr. Dar-

win's " Geological Observations " as a most opportune

event. The able geologist, De la Beche, many years ago

wrote a charming little book entitled " How to Observe

in Geology." To those anxious to learn this most import-

ant art at the present time, we would recommend as a

model—since example is better than precept—the work
now before us. The careful study of the clear and minute

descriptions of geological phenomena, and the following

step by step of the fair and cautious discussion of facts

and arguments contained in this book can scarcely fail

indeed to teach the reader something which is even more
valuable than "how to observe," namely, how to reason

in geology. John W. Judd

TWO ''CHALLENGER" BOOKS
Log Letters from the " Challenger^' By Lord George

Campbell. (London : Macmillan and Co., 1876.)

The Cruise of Her Majestys Ship " Challenger." By
W. J. J. Spry, R.N. With Map and Illustrations.

(London : Sampson Low and Co., 1876.)

IT was to be expected that with so carefully-selected

and intelligent a staff, both naval and civilian, on

board, the cruise of the Challenger would be productive

of something more than the official literature. It will

have been seen from the " Preamble " which we recently

published {antea, p. 254) that it must necessarily take a

long time to arrange the abundant scientific results that

have been obtained, and the complete official accounts

may not be in the hands of the public for years. The
Report on the Austrian Novara Expedition has taken

seventeen years' serious labour to complete ; but we hope

to be in possession of the Challenger Reports in a much
less space of time. Meantime many readers will be glad

to have in a handy form a general account of the work

which the expedition has done, and some details concern-

ing the incidents of the long cruise and the many places

which the ship visited. From either of the books before

us such information may be obtained.

There is a wide difference, however, between the charac-

ters of the two works. Lord Campbell's is by no means an

attractive book at first sight. It is a big, plain, heavy-looking

volume, with a large page well filled with type, enormous

paragraphs of sometimes half-a-dozen pages in length, and

with not a single picture. One is apt to sigh at first at being

compelled to read it, but after perusing a few sentences the

reader " puts on the garment of praise for the spirit of

heaviness," and finds the real difficulty to be to stop.

Lord Campbell's pages bear all the marks of being

genuine letters, written with no thought of a public before

him, and only for the entertainment of those to whom
they were sent. He has evidently not " got up " his sub-

ject at all, the information he conveys being almost
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entirely the results of his own observation. And a

thoroughly good and most original observer he is, with a

faculty of telling what he has seen in such a way as keeps

the reader in a constant state of exhilaration. Lord

Campbell makes no pretence at instruction, never-

theless in his own characteristic and irresistibly amus-

ing way, he conveys a vast amount of information

concerning all the places visited by the Challenget', and

tells not a little of the results of the soundings and

dredgings carried out by the " scientifics," as he calls the

civilian staff. But apart from the genuine entertainment

to be had from the work, its great value will be the obser-

vations made by the author on the various peoples among
whom he sojourned for a longer or shorter period. Even

well-informed ethnologists, we should think, will be able

to obtain not a little important information from the work

on the present condition, for example, of the inhabitants

of many of the Pacific islands, such as those of the

Friendly, Fiji, and Sandwich Islands, New Guinea, Ad-

miralty Islands, &c. A very large space is devoted to

Japan, and many shrewd remarks made on the present

condition and future prospects of the Japanese. There

are many interesting notes besides, on the physical

aspect and natural history of most of the places visited,

and in almost all cases it will be found that some new
feature has been brought out. Even of such well-worn

subjects as Teneriffe, the Azores, Cape de Verde Islands,

Australia, New Zealand, Tahiti, the South American

littoral, Lord Campbell manages to say something un-

expectedly original. In a concluding chapter he gives

an instructive summary of the ChaUenger''s work and

how she did it. We can only, in our space, speak in

the most general way of the nature of the contents

of this work. A more entertaining, a more genuinely

bracing book, it would be difficult to find, and the reader

who goes carefully to the end of it will have added con-

siderably to his knowledge of the earth's surface. It is a

great pity that a work so full of varied information should

have been published without either an analytical table of

contents or an index. A map would also have been a

great help to the reader.

Mr. Spry professes simply to give a plain, straightfor-

ward narrative of the cruise, of some of the chief results

obtained by sounding and dredging, with notes on the

places and people visited, partly the result of his own
observation and partly of reading. The book is nicely

got-up, well printed, and contains a large number of in-,

teresting and well-executed illustrations, not only of

people and places, but of the implements used in carry-

ing out the work of the Challetiger. He gives a very

clear account of the various apparatus used, their con-

struction and uses, which we commend to the perusal of

the uninitiated reader who wants to know how such

work as that of the Challenger is performed. Mr. Spry

gives the curious story of the brothers Stoltenhoff, who
were found living alone on Inaccessible Island, at con-

siderable length, in the words of the elder brother. The
work contains a really large amount of valuable informa-

tion, and as no two men observe alike, we commend those

who desire to have complete information about the cruise

of the Challcttqer, to read both books. While Mr. Spry

sometimes unnecessarily introduces information obtained

from books, his work is, on the whole, thoroughly readable.

and certainly instructive. Altogether, these preliminary
" snacks " augur well for the great official feast which is

being prepared for us.

OUR BOOK SHELF
The Year-Dook of Facts in Science and Arts for 1876.

Edited by James Mason. (London : Ward, Lock, and
Tyler, 1877.)

The " Year-Book of Facts " so long associated with the
name of the late indefatigable Mr. Timbs seems to have
taken a new lease of life under the present editor, who
begins his duties with the volume before us. Some useful

changes have been made ; thus, there is a marked im-
provement in the arrangement and character of the

contents, and the period covered by this year-book now
extends from the autumn of one year to the autumn of

the following, and not January to December as hereto-

fore. The longer time thus given for preparation has
been well used by Mr. Mason, who certainly has produced
a volume far in advance of any of its predecessors. It is

hardly necessary for us to say much about this well-

known year-book, which does not pretend to be more
than a popular digest of scientific scraps ; and in no
sense supplies the need, to which we have alluded in

previous notices, of a carefully-prepared record of scien-

tific progress—the nearest approach to which in the

English language is the American " Annual Record of

Science and Industry," edited by Mr. Baird. The present

editor of the book before us has done his work, so far

as it goes, in a comprehensive and careful manner. One
or two serious omissions we notice, notably the important
discovery made by Dr. Ker, and announced at the last

meeting of the British Association, of the rotation of the

plane of polarisation by reflection from a pohshed
magnetic pole, certainly one of the most novel physical

facts of the past year.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond with the writers of, rejected manuscripts.

No notice is taken of anonymous communications.

\

Just Intonation

Your esteemed correspondent, Col. A. R. Clarke, declines

to admit any error or oversight in his communication to Nature
under the signature of "A. R. C," on December 21, 1876. I

regret to be of a different opinion. The first error which I

pointed out ought to be palpable enough to a mathematician

who is acquainted with the ratios of a scale, and therefore I

treated it as an oversight. Col. Clarke gives 27 to l6, instead

of 5 to 3, as the ratio for A in our present diatonic scale. By
his enlargement of the inierval he would unknowingly convert

the well-known consonance of a major Third between F and A
into a Pythagorean ditone. Evidently the Colonel is not aware

that F and A are notes interposed in the scale of C, that har-

moniciUy they belong to F, and require F as a consonant bass.

All this has been explained in a pamphlet in print. I would

therefore suggest to Col. Clarke an investment of sixpence in the

purchase of a " Review of Ilelmholtz's New Musical Theories,"

published by Novello, Ewer, and Co., No. i, Berners Street.

To prove all the unadmitted charges would be too long for

Nature, and Col. Clarke will find most of them touched upon

in that pamphlet as well as other current errors. In the mean-

time it is not difficult to tell that Col. Clarke derived his ratio

from the harmonic scale of C, and not from that of F (which

would have been right), or from the work of any modern mathe-

j

matician.
i It is because F and A are harmonically derived from F that

our scale cannot be reduced to a common denominator. The
I F string exceeds the length of the C string by half, the ratio

i being 3 to 2, and one of the first rules of proportion is that
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"ratio can exist only between quantities of the same kind."

When mathematicians employ the figures of 4 to 3 in the scale

of C, the interval they really obtain is from C down to G (not

from F down to C, as they have supposed), and when 5 to 3,

they have the major Sixth from E down to G, and not the one
from A down to C.

Music is a much more simple science than most men suppose.

All that a mathematician requires is a set of harmonic scales*

with powers of 2 and 3, before him. The scales include all

ratios, and all consonances with their proportions of accompany-
ing dissonances. They are scales of aliquot parts, and those

aliquot parts are the corresponding multiples of vibrations.

Time spent upon calculating temperament is but thrown away,
because no mathematician's figures will be adopted in practice.

Practical musicians will continue to tune by listening to the

beats, as they have ever done, and perhaps all other musicians

before them. The recommendation to eschew temperament
may be even worthy of consideration in another point of view.
Mathematicians have not given sufficient attention to the

musical side of the question. Have we not, of late years,

heard much of proposals to divide the octave into '
' twelve

equal semitones"? Are we to imagine that this is a mathe-
matician's idea of '^ equal temperament"? If music were
but geometry, it would be an admirable arrangement : twelve
equal semitones, like twelve equal inches in a foot. But, un-

fortunately, a musical scale is the very reverse of a geometrical

one, and there are no two intervals alike in it. As it rises, the

dimensions become less at every step, in ratio and in length.

For instance, the ratio of C to C sharp is 16 to 17, that of G to

G sharp (G being the half-way in point of vibrations) is 24 to 25,
and from B to octave C is 30 to 32, but only because we omit
B sharp, otherwise it would be 31 to 32. Fancy two such ex-

tremes '
' tempered " to the middle note ! Only one of the

twelve would fit into a musical scale, and there would be eleven
discordant semitones out of the twelve. The discord would not
be confined to one key only, but would be the same in every key.

The so-called " diatonic semitones " are really tones. E is the

seventh to F, which requires F as a bass, and B is the seventh
to C in the scale of C. Are these to be changed into chromatic
semitones ?

The diminished attraction of music, some persons even dis-

liking it, is mainly, if not wholly due to tempered tones. The
first point to be considered by mathematicians who temper scales

is the meaning of the two words, "consonance" and "dis-
sonance." The charm of music depends upon "coincident,"
and " non-coincident " vibration.

In justice to Col. A. R. Clarke, let me add that I find only
the first error to be his own, and am still disposed to attribute it

to oversight in referring to a wrong scale. All the others are after

precedent, and every source might be pointed out, although he
is disposed chivalrously enough to defend those upon whom he
relied. My excuse for writing at all is that Nature is a purely

scientific journal, and that I share with others an earnest wish to

uphold it as a fair representative of English thought. Articles

such as those of Col. Clarke and my own would be distasteful to

any but scientific readers. As to the "comma of Pythagoras,"
it is not worth discussing. In spite of his chivalry. Col. Clarke
knows as well as I do, that such an array of figures, represent-

ing vibrations, as 524, 288, cannot arise in less than nineteen

octaves. Wm. Chappell
Strafford Lodge, Oatlands Park, Surrey

The Nebula of Orion

In Nature, vol. xv. p. 201, in an account of the American
Cambridge Observatory, it is stated that the nebula of Orion had
not shown the slightest trace of resolvability under Lord Rosse's

3-feet reflector.

The authority for this statement is, I suppose, Nichol's
" Thoughts on the System of the World," where, p. 52, it is

said that in 1844-5, the 3-feet did not contain the vestige of a
star in the nebula.

On the occasion there referred to the speculum must have been
in bad order, for the resolution of parts of the nebula is quite
within the reach of the instrument in its normal condition. In
proof of this I may refer to Lord Oxmantown's paper on the
Nebula of Orion, Phil. Trans., 1861, and to an extract from my
own note-books of an earlier date, February, 1848 :

—" With the
3-feet saw the nebula of Orion resolved as far up as the little bay
and C I Orionis—powers 351 and 320—best with the latter
which is a single lens."

I may add that Nichol also states, p. 55, that he had received
from Lord Rosse, March 19, 1846 intelligence "that all

about the trapezium is a mass- of stars (in the six feet) ; the rest

of the nebula also abounding with stars, and exhibiting the
characteristics of resolvability strongly marked."

Observatory, Armagh, January 19 T. R. RoBlNSON

Basking Shark

My notice of Prof. Steenstrup's paper was written in the
autumn of 1875, to accompany an electrotype of the woodcut in

that paper of the baleen-like fringes of the basking shark, sent
to me for Nature from Copenhagen.
At the time I was quite ignorant that my friend and former

master, Dr. Allman, had written on the subject, nor could the
keenest bibliographer have known much of the contents of his

memoir, as the only reference to it in the Fourth Annual Report
of the Dublin Natural History Society for 1841-42, is "Two
[papers] have been read on Icthyology ; that on the basking
shark {Selachus maximus) by Mr. Allman, caused him to notice
the value of the fisheries of our southern coasts, abounding in
large fishes and cetacea, whose capture would prove highly pro-
fitable to our fishermen from the quantity of oil they would
yield." In June, 1876, on the arrival of the specimen in Dublin
from Bofin, I had a woodcut made of a branchial arch with the
fringe attached, and added a brief account of the specimen now
in the Dublin Museum. About that time Dr. Allman told me
that notes of his paper had been published in the Saunders's
News Letter, but that he had forgotten the date. Guided by the
notice in the Dublin Natural History Society's Report, I

searched the files of that paper for the years 1841 and 1842 with-

out success, but I fully purposed to mention what Dr. Allman
had told me, ffom memory, of his researches, when I should get

a proof ofmy manuscript. Unfortunately, from press ofmatter, my
notes were not published until many weeks after they were sent,

and the proof reached me during long vacation, when I com-
pletely forgot to do as I had intended. I regret this exceedingly,

and hope Dr. Allman will accept my apology. I cannot, how-
ever regret, that it has induced Dr. Allman to publish an abstract

of his paper (Nature, vol. xiv. p. 368), and perhaps he may
still further furnish us with the date of its original publication.

In answer to the note of Prof. Enrico Giglioli, which has
called my attention again to this subject, I have simply to state

that finding no notice in the Zoological Records for 1873 or for

1874 (this latter published May, 1876) of any papers on Selache,

I concluded, as it now appears wrongly, that nothing had been
written during these years on the subject. This was my misfortune,

perhaps my fault ; but regarding Italy as the mother country of all

the sciences, being well aware of the advances she has made in

biological researches during the last twenty years, and having gone
each year, while one of the zoological recorders, to Florence to

work out the Italian literature of the preceding year, I cannot
accuse myself of any intentional neglect of the labours of Italian

biologists. It is to be hoped that Prof. Giglioli will favour us

with an abstract of Prof. Pavesi's memoir, especially of the

reasons that induce Prof. Pavesi to assert that our Bofin shark
is S. rosirata and not S. maxima, for to me it appears that our
seas may possess both these species.

It may also be mentioned that no reference to Prof. Pavesi's

memoir will be found in the account of the Pelerin appended
to Prof. Liitken's "Fishes of Greenland," prepared for the use
of the British North Polar Expedition, 1875.

E. Percival Wright

Sense of Hearing in Insects and Birds. "Towering" of
Birds

I AM glad to learn from Mr. M'Lachlan that stridulation is

known to occur in several species of Lepidoptera ; for this shows
that the sense of hearing in these insects is probably of general

occurrence. With regard to the sense of hearing in birds, I did

not say in my previous letter that thrushes, &c., were guided to

their food exclusively by this sense ; indeed it would be a very

anomalous thing if animals which possess so keen a sense of

sight are not in the habit of using it, as Mr. McLachlan sug-

gests, in any profitable way they can. But that thrushes trust

very largely to their sense of hearing in their search for food—
especially in certain conditions of the ground—no one, I think,

who has observed the process can doubt. The bird runs rapidly

some twelve to twenty feet in a straight line; it then stops
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suddenly, elevates its head, and remains motionless in a listening

attitude ; after pausing thus for a few seconds, it again runs to

about the same distance as before, again stops to listen, and so

on. These successive excursions are usually made in the same
direction ; but every now and then, during the process of listen-

ing, the thrush apparently hears a sound proceeding from some
point within the circle which it has last entered ; immediately

the course of progression is deflected at an angle from the con-

tinuous straight line in which all the previous excursions were
made, and, either with a single rush or after one or two brief

pauses to make quite sure of the exact spot, the bird may nearly

always be seen to find a worm.
I may take this opportunity of thanking your various corre-

spondents for the information which they have supplied with

regard to the towering of birds. Some of the letters men-
tion ducks, teals, and widgeons as birds which occasionally

tower. May I ask the writers of these letters whether the action

in these cases resembled that of true towering in the case of par-

tridges and grouse ? I ask this because one of the'numerous

letters by which my communication to Nature has been

ansv/ered in the Field, states that birds of this build never tower ;

and on this supposed fact the writer constructs a theory as to the

mechanism of towering in general. All the correspondence taken

together cannot leave any doubt that there are at least two kinds

of towering :—viz. (i) The common kind which I described,

and the cause of which is certainly pulmonary hemorrhage ; and

(2) a very rare kind which I have never myself witnessed,

and the immediate cause of which appears to be cerebral injury.

In the case of the second, or rare kind of towering, all the cor-

respondents are agreed that the bird is not dead when found, and
that it may even fly away again when disturbed. Never having

had an opportunity of observing such a case, of course any hypo-

thesis by which I may try to explain the cause of the rare kind of

towering is of no further value than a conjecture ; but I may
remark that both kinds of towering may possibly be due to the

same cause, if the parts of the brain which are injured when the

second kind of towering ensues, are the parts whose injury

Brown-Sequard found to be attended in the case of mammals,
with bleedmg of the lungs. At any rate, it would be worth while

for any sportsman who may have the opportunity, to dissect a

bird which he has seen to exhibit the second kind of towering,

in order to ascertain whether, in such cases also, some degree of

pulmonary haemorrhage may not have taken place.

George J. Romanes

In Mr. G. J. Romanes' interesting remarks (Nature, vol.

XV., p. 177) on the sense of hearing in insects, he says :

—

"In the case of moths, however, I believe that sounds are never

emitted, except of course the Death's-head."

As I trust that insects will continue to have a place in his ob-

servations, may I be allowed to call Mr. Romanes' attention to

the following species of Lepidoptera which are known to pro-

duce sounds :

—

I. Vanessa, several species.—The sound produced—which
has been compared to the friction of sand-paper—has been

noticed by several observers, viz.. Rev. J. Greene {Proc. Ent, Soc.

of London, New Series, ii., p. xcviii.), Mr. Hewitson {I.e. iv.,

p. ii.), and Mr. A. H. Swinton {Entomologists' Monthly Maga-
zine, xiii,, p. 169, January, 1877), who describes the apparatus

by which the noise is produced. On tRe under surface of the

upper wing one of the nervures is roughened like a file, and
upon this a raised nervure on the upper surface of the under-

wing plays ; there is also a circular embossed patch of the wing-

membrane destitute of scales, which Mr. Swinton thinks serves

to "impress the musical tremours." The object of this stridu-

lation, Mr. Swinton suggests, may be classed with those pheno-
mena of rivalry and love so conspicuous in the Orthoptera, &c.,

but at the same time it is produced when the insects are dis-

turbed, and possibly also when the sexes are coquetting in mid-
air. Moreover, the development of the mechanism is greatest

in the female, contrary to the usual rule. For my own part, I

incline to think that the object of the sound is rather the intimi-

dation of possible enemies than a sexual love-call. Both Mr.
Greene's and Mr. Hewitson's cases occurred when insects that

were hibernating were disturbed, and the sound was renewed
whenever the disturbance was repeated. These butterflies hiber-

nate in dark holes and corners, and the sound may be intended

to suggest to the disturber the hiss of a snake or the note of an
angry wasp or bee. As the perpetuation of the species depends
for the most part on the female, she is provided with a stronger

apparatus. If the sound is produced when the sexes are coquet-

ting, it may be the butterfly expression of a playful " Get along

with you."
2. The well-known case oi Acherontia (the "Death's-head

Moth ").—The sound here also is probably for intimidation, and
not a love-call. I cannot at present call to mind any observations

on any disparity of the sound in the sexes.

3. Setina, several species, and
4. Chelonia pudica.
The sound emitted by these insects—which is compared to

the ticking of a watch—is described by M. A. Guenee {Ann.
Soc. Ent. Fr., 4"^ ser., vol. iv. 1864; translated in Ent. Month.
Mag., i. 223) who says that it is produced by two tympaniform
vesicles situated in the pectoral region, and is much more deve-
loped in the male than in the female. This, M. Guenee re-

marks, is rather curious, for, as the females of Setina can scarcely

fly, it would seem that, if the organ of sound is to produce a love

call, it is the female, and not the male that should have it most
strongly developed. M. Guenee consequently expresses himself

unable to give any plausible reason to account for the object of

the sound.

A reason has occurred to me and I here give it for what it

may be worth. We know that the females of several Lepi-

doptera (especially wingless females) have the power of emitting

a scent which attracts the males, often from considerable dis-

tances. When the male of Setina is hunting for the female and
making probably his drums vibrate loudly, the sound reaching

the concealed female may excite her to give out an increased

odour, and thereby more surely attract the male. In short the

drums are organs of excitation.

5. Hylophila prasinana.—This species Mr. Swinton {Entom.

Monthly Mag., vii. 231) has noticed to emit a twittering sound,

which he thinks is produced by a structure between the thorax

and abdornen.

I have been fortunate enough to have also had an opportunity

of hearing the sound produced by this species {Scottish Naturalist,

i, 213). The sound resembles a continuous squeaking and was
heard on more than one occasion, and was audible at a distance

of ten feet or upwards. All the specimens that I caught in the

act of squeaking were males, so that I cannot say whether the

other sex squeaks or not. The sound is emitted whilst the insect

flies about the bushes, and the object of it is probably the same

as I have suggested above in the case of Setina. The emission

of the sound is quite voluntary on the part of the moth, as speci-

mens taken in the act of squeaking and made to fly afterwards

did not then give out any sound. Careful dissection revealed no

structure that appeared capable of producing the noise except a

tympaniform plate situated at the base of the hind body.

6. H. quercana.—According to Mr. Swinton {I.e., viii. 70)

this species can make a "membranous sound," which he thinks

is produced by the wing catching a little horny lateral thoracic

plate.

There may be other recorded instances of sound-produciiag

Lepidoptera, but I cannot at present recall any to mind. It is

probable moreover that more species than are generally supposed

emit some kind of a sound. It is therefore much to be regretted

that the many collectors of Lepidoptera—whose sole aim seems

to be the amassing of large collections and whose lack of any-

thing beyond the mere desire to accumulate specimens, has made

entomology a bye-word amongst the sciences—would not spend

some of their misplaced energy in really studying the objects of

their attention.

Mr. Romanes' observation of the sensible appreciation moths

have for high-pitched notes suggests a question. Does the shrill

squeaking of bats convey an intimation to moths of the approach

of one of their greatest enemies ?

It is to be noted moreover that in the majority of cases the

sounds emitted by moths, and indeed all insects, themselves, are

high pitched. F. Buchanan White
Perth, January 12

P. S.—Since the above was written I see that my friend Mr.

McLachlan has pointed out (Nature, vol. xv, p. 254) another

record of a sound-producing moth

—

Euprepia matronula.

The perusal of Mr. McLachlan's letter on " Sense of Hearing

&c., in Birds and Insects" has recalled to my memory another

instance of a Lepidopterous insect which possesses the property

of emitting a marked sound when on the wing. This is a

common Brazilian butterfly {Ageronia feronia), and attention
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was long ago directed to its habits in this respect by Mr. Darwin

in his delightful " Naturalists' Voyage " (p. 33). He there men-

tions that when watching a male and female of this species in

flight, he "distinctly hear 1 a clicking noise, similar to that pro-

duced by a toothed wheel passing under a spring catch."

This curious observation I had numerous opportunities of veri-

fying in the course of three visits to Rio Janeiro in 1866, 1867,

and 1869. Robert O. Cunningham
Queen's College, Belfast, January 19

I HAVE noticed that, when moles are burrowing, the worms
near make their way to the surface. I have also observed that

starlings gather round and under cows in pasture-fields. Their

doing so I have been in the habit of ascribing to the tread and
grazing-work of the cows producing tremors in the ground,

which worms may mistake for mole-work, and therefore crowd
to the surface ; and I have offered the same explanation for the

method of hunting pursued by blackbirds and thrushes. They
have practically found out that (earth-tremors induced by) small

hopping-runs make "the poor inhabitants below "seek safety

above, and that thus the hunters most readily secure a breakfast.

I am not acquainted with the habits of those hunters.

Cambuslang Henry Muirhead

Galton's Whistles

Within the last few days I have had the opportunity of

making observations with Galton's wh'stle upon a large number
of people and upon some cats, and I have come to some conclu-

sions which are curious and suggestive, even though they may
not be absolutely exact. Thus, on the whistle a line is marked
which is the usual limit of human hearing, and which represents,

I should say, a number of vibrations somewhere between 41,000
and 42,000 per second. Out of many hundreds of persons exa-

mined I have only met with one instance, a young man, in which
I was satisfied that a note higher than this was heard. As a
rule the compass of the ear of women is markedly higher than
it is in men, and age seems to lower it sooner in men than in

women. Is this a result of the female animal always having the

more intimate protection of the young as her work, the young
having notes of higher pitch than the adult ? The fact is at

least suggestive.

Very few of the persons experimented upon seemed to have
the compass of one ear exactly the same as that of the other, the

right ear usually hearing a higher note than the left, and this is

more marked in men than in women.
The sense of direction of the sound in the human ear seems to

be lost at a very much lower point than appreciation of the note,

but this is not the case with cats ; for until the instrument ceases

to produce a note altogether, or at least one within their com-
pass, they turn their faces to the source of it the moment it is

produced. These facts are also suggestive. The cat still de-

pends to a large extent for its food supply on the appreciation of
high notes, and quite as much on the appreciation of the direc-

tion from which they come. The power of hearing a note of a

pitch beyond the limits of our sense of direction is suggestive

that that sense has been blunted by disuse ; and it would be
extremely interesting to know if the compass of direction is

higher in savage than in civilised peoples. From facts known
concerning their other senses, I should say it is likely to be
higher.

This difference in the two compasses is further indicative that

the appreciation of direction is the work of a separate organ,

and IDr. Crum Brown's experiments suggest the semicircular

canals, or the utricle or succule in association with them,
as the seat of this sense. If, as Dr. Brown seems to have
shown, the semicircular canals are the organs of the general
sense of position and direction, it would not be a far-

fetched idea, that the utricle has to do with the sense of the
direction of sound and that the canals are additions to it. An
analogous relation of the cochlea to the saccule is suggested by
the mere facts of anatomy. If it be, as Helmholtz believes, that
the cochlea is the organ for the appreciation of J>itc/i, the rela-

tions of the three divisions of the organ of hearing are to be
easily understood, and these relations offer, at first sight, a singu-
larly strong evolutionary argument. There is, first, the organ
for the perception of sound vibrations, having a comparatively
limited compass. To this is added an organ for the appreciation
of the direction of the sounds, and another for the appreciation

of highly-pitched notes ; and a part of the first of these becomes
so modified as to be capable of interpreting position and direc-

tion generally, independently of sound. The facts of the de-

velopment of the ear support such a view, and we may conclude
that the sense of direction is more important than the apprecia-

tion of high notes ; for the semi-circular canals appear, or at

least one exists, in the Myxine, whilst a very rudimentary cochlea

does not appear till we get high up in the fishes.

Birmingham Lawson Tait

Atmospheric Currents

Mr. Clement Ley (in vol. xv. p. 157 of Nature) asks me
for the absolute proof which I suppose to exist (i) that the upper
current return trades "flowing from the equator descend again

to the surface of the ocean on the polar sides of the calms of

Cancer and of Capricorn," and (2) that " these equatorial currents

subsequent to their descent on the polar sides of Cancer and of

Capricorn are known as the westerly winds of the temperate

zones"; (3) he further asks "what proof exists that the upper
currents from the polar depressions and those from the equa-

torial depressions cross one another in the calms of Cancer and
of Capricorn so as subsequently to become the trades and anti-

trades respectively," and suggests that it is more reasonable to

suppose that their currents intermingle, and that their mixed
volume is then drawn off north and south, as required, to restore

the equilibrium of tlie atmosphere, as suggested by myself
with reference to the equatorial calms. Mr. Clement Ley's three

questions may, I think, be fairly answered as one, all depending
upon the same proof.

The correctness of my assertions with reference to the atmo-
spheric currents flowing from the equator can be referred to the

one crucial test, viz. , Are the atmospheric currents which descend

to the surface of the ocean on the equatorial and on the polar

sides of the two zones of high pressure, similar in their consti-

tuents (i.e., when they first become established as winds on the

surface of the ocean) ? is their degree of electricity the same ? is

their degree of saturation the same? If these questions could be
answered in the affirmative it would show that Mr. Ley's suppo-

sition with reference to the mixed volume of the upper currents

was possible, but if, on the other hand, they are answered in the

negative, Mr. Ley can hardly hold, I think, that I have put my
statements forward too strongly.

Though I believe that the north-east and south-east trades meet-

ing at the belt of equatorial calms are thrown upwards from thesur-

face of the ocean, and in ascending do mix their volumes, the

conditions of atmospheric currents meeting many thousand feet

above the sea-level are entirely different, as they have not the

ocean as a J>oiut (Tappui, and there is no more difliculty in

accounting for their currents passing one another and the heavier

underrunning the lighter, than there is tor the Labrador, aug-

mented by the East Greenland current, meeting and underrunning
the Gulf Stream.
At Teneriffe, and other mountainous regions, in the latitudes

of the trades, observations have been made with reference to the

height of the trade winds, and of the neutral strata intervening

between them and the upper current, as also of the height of the

lower portion of the equatorial return current, which flows at

heights varying from 12,000 feet upwards above the sea-level.

Prof. C. P. Smyth, H.M. Astronomer for Scotland, in his very

interesting work, " Teneriffe," gives us some very important data

with reference to these currents, showing

—

1. The extreme dryness of the north-east wind.
2. Its very moderate electricity.

3. The greater saturation of the south-west wind.

4. The descent of the south-west upper current.

5. The chemical difference between the two currents.

Though there is much that I might quote with advantage, I

shall content myself with the following four paragraphs :

—

Page no. "If we must live in a wind by all means let it be

the south-west, and not the north-east, that effete unwholesome
and used-up polar stream. As to the chemical and sanitary

qualities of the two winds there could be no comparison between
them."

Page 170. " And so indeed we found before we had finished

with our expedition, when the south-west wind descended to the

very surface of the sea."

Page 184. "In short, whatever the north-east wind did, its

electricity was always moderate."
Page 206. "The trade wind is undoubtedly a poor one for
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bringing water, but its position in Teneriffe during summer is

favourable for making it deposit any which may be present."

I think from these extracts, which are supported by other

passages in Prof. Sm} li's work, I am quite justified in arguing

that the trades and counter-trades are not similar in their con-

stituents, that their degrees of electricity and of saturation are

not the same, and that therefore it is not reasonable to suppose
that their upper currents intermingle at the belts of tropical

calms, and that their mixed volume descends and is then drawn
oflf north and south as required, to restore the equilibrium of the

atmosphere.
As these opposite currents flowing in the northern hemisphere

from the north-east and the south-west (approximately) do not

intermingle, and their mixed volume does not descend in the

calms of Cancer it must necessarily follow that the south-west or

return equatorial current, does descend to the surface of the

ocean on the polar side of the calms of Cancer, and equally that

the north-east upper current does descend on the equatorial side.

I have by no means exhausted what I have to say on this sub-

ject, but Mr. Ley will doubtless imderstand that I am unable to

treat it at greater length in your columns. The same line of

argument would have enabled me to answer Mr. Ley's questions

separately had space permitted. Digby Murray

Mind and Matter

Permit me to correct a mistake on the part of Mr. Tupper
(Nature, vol. xv. p. 217), who, though starting with a correct

notion that my letter (Nature, vol. xv. p, 78) was intended to

solve a problem, immediately fell into the error of regarding it

as intended to prove an alleged fact.

The fact alhged, that consciousness depends on nervous
organisation I assumed to be a fact, and undertook to indicate
how the dependence might be conceived, or regarded, to exist.

First, I alleged that the hypothesis of matter being as sus-

ceptible of consciousness as spirit, was quite conceivable, as a
hypothesis, whether or not it should be proved afterwards to be
a wrong hypothesis.

Second, the connection of two so dissimilar entities as matter
and subjectivity had not the objection of being anomalous or
unique ; for energy and matter were equally dissimilar and yet
invariably united. The parity of mystery was not intended to

establish "parity of probability as to the facts/* but merely
tariiy of conceivabiiity. For it is surely some help to our enter-

taining a new conception if we can point to an existing similar

conception.

Third, if such a mysterious entity as energy could be divided
and combined (using the words in a loose sense) why should
there be a difficulty in conceiving of the division and combination
of subjectivity. By this I meant that as division of matter in-

volved division of energy, as to amount, so division of matter
might be conceived involving division of subjectivity, as to antou7it:

so with combination.

Thus far, however, I had only cleared away difficulties "real
or apparent " in the way of our conceiving the relation of conscious-
ness to matter from the " materialistic" stand-point.
The essential part of my solution which indicated roughly the

modus of the connection between matter and consciousness and
which dealt with the great difficulty of the question—How to
account for the tivo aspects of matter, the unconscious and con-
scious ?—has not been touched by Mr. Tupper. This portion
he excused himself from examining because he regarded it as
based on the assumption that "the probability of subjectivity
being a property of matter equals the fact of energy being related
to matter," whereas it is based on the fact, or alleged fact, or
assumption, that " the dependence of consciousness on nervous
organisation seemed by the science of nerve-physiology to be
fairly established." To mistake allegations of the conceiv-
abiiity of a notion for assumptions or intended proofs that the
notion is true, as has been done by Mr. Tupper, is surely not
equivalent to pointing out fallacies in the solution of a problem.

Will he admit that, if a " pointer " could " tell us " he scented
a fox and immediately thereafter follow the scent of a hare,
such would be an admirable analogy of how to practise " sound
logic by the old hpriori method ?

"

Stafford, January 17 W. S. Duncan

American aborigines migrated from the Old World. This may
be the case with the Red Indians, but we know that they drove
out an earlier people—the mound-builders. However, both
mound-builders and Red Indians were certainly post-glacial in

their occupation of the northern parts of America, and the
oldest traces of their existence may not date back to an earlier

time than a late stage of the Neolithic period in Europe.
Palaeolithic man in America holds the same relative position

to these later peoples as he does in the Old World, and we have
so far obtained no evidence to show whether he occupied Europe
or America first. The position of his remains in the auriferous

drift of California is the same as in that of Siberia ; in the loess

of the Mississippi as in that of the Danube and the Rhine ; in

the caves of Brazil along with extinct mammalia as in those of
Europe ; and in the lowland gravels of Virginia as in those of
France and England.
The question of the post or preglacial age of palaeolithic man

depends in America as it does in Europe on that of the aga of
the depo-its in which they are found, and this is at present a
matter of inquiry and discussion which might be set at rest, as I

have pointed out in the Quarterly yournal of Science for July of
last year, by a thorough examination of the brick clays at Hoxne
where palceolithic implements were first found in England.

Cornwall House, Ealing, January 27 Thomas Belt

Pre- Glacial Man in America

Dr. Abbott, in his interesting letter on the traces of pre-
glacial man in America, supposes that it may be correct that the

Holly Berries

Reports of the scarcity and abundance of holly berries have
appeared in Nature from the south-east of England and west
of Scotland respectively. It may be interesting to note the con-
dition of the holly crop at a point somewhere about midway
between these two places. In North Staffordshire and Derby-
shire the holly berries are by no means scarce. They are not r.o

plentiful as they were last year, but there is a fair average crop.

I have seldom seen such crops of them as I saw in several

places in South Wales about a month ago. It may be also

worth adding that the most teeming bush I saw was at a place in

Cardiganshire, which was as far as I could learn—and I made
diligent inquiries—between four and five miles from the nearest
hive of bees. I questioned closely several children on the spot
who were intelligent enough to give me a minute description of
most of the common birds and insects ; not one of them had ever
seen a bee. D. Edwardes

Denstone College, Staffordshire

The Meteor of January 7

Among the "Notes" in Nature, vol. xv., p. 244, there is

a description of a large meteor, of which I was fortunate enough
to secure a good observation ; but on comparing the apparent
path, as observed by myself, with that recoided in the paraj^raph,

I find the latter somewhat imperfect ; the apparent path, as seen
from near London, seems to have been curtailed both at begin-
ning and at end of flight

;
probably the observer in question

could further amplify his remarks, or some other correspondent
send an observation. The following is an abstract from my
note-book :

—

" Birmingham, January 7,
10 '31 p.m. G.M.T.—Meteor pear-

shape, deep yellow merging into ruby-red towards the tail ; com-
menced as a luminous point near 1] Hydras, gradually increased

in size, motion very slow and unsteady, appeared to force its

way with difficulty, and slight undulation. Near o Leonis it

attained the apparent size of Venus, the forward hemisphere
now showing signs of internal commotion by the projection of

ebullition prominences, which were swept back towards the tail,

then 8° long, and vaporous. The latter portion of its flight

was intercepted by houses, but on emergence it burst with a
flash below j8 Leonis at A.R. 182°, D.N. 16°. Length of path,

52° ; time of flight, five to six seconds ; radiant point (in Flu-

vius Eridanus), No. 96 Tupman, or No. 164 of the B. A.
Catalogue. W. H. Wood

Balsall Heath Road, Moseley Road, Birmingham

Spectrum of New Star

The spectrum of the new star in Cygnus is changeable, and
is now very unlike Cornu's representation of it in a recent num-
ber of Nature (vol. xv., p. 158). Your readers may not be
aware that it is easy to see several of the bright lines without a
powerful instrument, though not to measure them accurately.

As observed with a Browning's " miniature spectroscope " at-

tached to a 4|-inch refractor, the brightest line is now about at
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wave-length 503, and is probably that described by Cornu as

sixth in order of brightness, at wave-length 500. At the end of

last month the brightest line was about 484, probably the F
hydrogen line. Since December 27 the new star has always ap-

peared to me orange. Has not this star received any name yot ?

Sunderland, January 26 T. W. Backhouse

KUHNE'S RESEARCHES ON PHOTO-CHEMI-
CAL PROCESSES IN THE RETINA

ON January 5, Dr. W. Kiihne, Professor of Physiology

in the University of Heidelberg, read before the Natur-

historisch-Medicinisches Verein, of Heidelberg, a paper entitled

" Zur Photo-chemie der Netzhaut," so full of interest to the phy-

sicist and physiologist, that T think an abstract of it will be

acceptable to the readers of Nature.
A short time since. Boll (a pupil of Max Schultz and Du Bois-

Reymond, who novf occupies the chair of Physiology in Rome)
communicated to the Berlin Academy the remarkable fact that the

external layer of the retina, i.e., the layer of rods and cones,

possesses in all living animals a purple colour. During Kfe,

according to Boll, the peculiar colour of the retina is perpetually

being destroyed by the light which penetrates the eye ; darkness,

however, restores the colour, which vanishes for ever almost

immediately after death.

'

The wonderfully suggestive nature of Boll's discovery led

Kiihne to repeat his observations ; in doing so, whilst he has

confirmed the fundamental statement of Boll, he has ascertained

a number of new facts of great interest.

Kiihne's observations were made on the retinse of frogs and

rabbi. s. In the first place, implicitly relying upon the statements

of Boll, he examined, as soon as possible after death, the retina

of animals which had been kept for some time in darkness. He
soon found that the beautiful purple colour persists after death

it the retina be not exposed to light ; that the bleaching takes

place so slowly in gas-light, that by its aid the retina can be pre-

pared and the changes in its tint deliberately watched ; that

when illuminated with monochromatic sodium light the purple

colour does not disappear in from twenty-four to twenty- eight

hours, even though decomposition have set in.

These first observations of Kiihne on the vision-purple {SeJipur-

pur), as he terms it, whilst they showed that the disappearance of

the colour is not, as Boll had asserted, a necessary concomitant of

death, removed many of the difficulties which stood in the way
of a careful investigation. Carrying out his preparations in a

dark chamber illuminated by a sodium flame, Kiihne was able to

discover the conditions necessary to the destruction of the vision-

purple as well as some facts relating to its restoration or renewal.

As long as the purple retina is kept in the dark or is illumi-

nated only by yellow rays, it may be dried upon a glass plate

without the tint changing ; the colour is not destroyed by strong

solution of ammonia, by saturated solution of common salt, or

by maceration in glycerine for twenty-four hours. On the other

hand, a temperature of 100° C. destroys the colour, and alcohol,

glacial acetic acid, and strong solution of sodiumTiydrate produce

the same effect.

Kiihne's next observations were directed to the discovery of

the influence of light of different colour upon the vision-purple.

It would appear that the more refrangible rays of the spectrum

have the greatest action, and that the red rays are as inactive as

the yellow.

Kiihne now found the incorrectness of Boll's assertion that

the retina of the living eye exposed to ordinary daylight does

not exhibit the vision- purple, for on preparing the eyes of ani-

mals which had just been exposed to light, as rapidly as possible

in the chamber illuminated by sodium light, he discovered that

the retina was of a beautiful purpie. It was only when eyes

were exposed for a considerable time to the direct action of the

sun's rays that a fading of the purple colour was perceived.

A most suggestive experiment now threw some light upon
the circumstances which retard the decolorisation, and which

restore the vision-purple. The two recently extirpated eyes of a

frog were taken ; from one the retina was removed, whilst an
equatorial section was made through the other eye, so as to

expose the retina and still leave it in situ. Both preparations

were exposed to diffuse daylight, until the isolated retina had

' This account of Boll's researches is taken from Kiihne's paper. The
latest number of the Monatsberichte of the Berlin Academy which has yet
reached Manchester, which includes the Proceedings for September and
November, does not contain Boll's communication, which is of later date
(November 12).

lost its purple colour. On now taking the other preparation

into the yellow chamber and removing the retina, it was found

that its colour yet remained : it was dark red, but was bleached

when exposed in its naked condition to daylight.

This experiment was confirmed by others, in which the effect

of strong sunlight was substituted for that of diffuse daylight.

But the most curious results of Prof. Kiihne's experiments have

reference to the restoration of the vision-purple. If an equatorial

section be made through a recently extirpated eye, and a flap of

retina be lifted up from the underlying choroid and exposed to

light, the purple colour of the flap will be destroyed, whilst the

colour of the rest of the retina persists. If, however, the bleached

portion of the flap be carefully replaced, so that it is again in

contact with the inner surface of the choroid, comple restoration

of the vision-purple occurs. This restoration is a function of the

living choroid, probably of the living retinal epithelium {i.e. of

the hexagonal pigment cells, which used formerly to be described

as a part of the choroid), and it appears to be independent of the

black pigment which the retinal epithelium normally contains. As

it is absolutely dependent upon the life of the structures which

overlie the layer of rods and cones, it is natural that it should be

observed to occur for a longer time after somatic death in the

frog than in the rabbit.

Kiihne's researches, though suggested by the interesting obser-

vation of Boll, have not only corrected many errors which that

observer had committed, but have led to the discovery of facts

which add immensely to the importance of the newly-observed

vision-purple.

They have shown that the living retina contains a sub-

stance which under the influence of light undergoes chemical

changes, which vary in intensity according to the intensity and

character of the luminous rays, and they point to the existence of

structures in connection with the retina which as long as they are

alive are able to provide fresh stores of substance sensitive to light.
^

Since the above account of Kiihne's researches was written, he

has published in the Centralblatt der medicinischen Wissenschaften

(January, 1877, No. 3) a short paper, dated January 15, in which

he announces the startling confirmation to his previous researches

afforded by his having bee?t able to obtain actual images on the

retina which corresponded tvith objects which had been looked at

during life (!).

The discoveries of Boll and Kiihne must, as the latter remarks,

have led to the thought that after all there might be some truth in

the stories which we all have heard of images of things seen in death

being left imprinted upon the eye. After his first researches

Kiihne endeavoured over and over again to observe on the retina

of rabbits bleached spots corresponding to the images of external

objects, but his endeavours failed. As Kiihne remarks, and as

all readers who have understood his experiments will allow, in

order to obtain a permanent photograph, or, as he terms it, opto-

gramme, the effect of the light would have to be so prolonged or

so intense as to destroy the balance between the destruction of the

vision-purple and the power of the retinal epithelium to restore it.

Kiihne took a coloured rabbit and fixed its head and one of

its eye-balls at a distance of a metre-and-a-half from an opening

thirty centimetres square, in a window-shutter. The head was

covered for five minutes by a black cloth and then exposed for

three minutes to a somewhat clouded midday-sky. The head

was then instantly decapitated, the eye-ball which had been

exposed was rapidly extirpated by the aid of yellow light, then

opened, and instantly plunged in 5 per cent, solution of alum.

Two minutes after death the second eye-ball, without removal

from the head, was subjected to exactly the same processes as

the first, viz., to a similar exposure to the same object, then

extirpation, &c.

On the following morning the milk-white and now toughened

retinje of both eyes were carefully isolated, separated from the

optic nerve, and turned ; they then exhibited on a beautiful rose-

red ground a ntarly square sharp image zuith sharply-definea

edges ; the image in the first eye 7vas somewhat roseate in hue and
less sharply defined than that in the second, which was perfectly m
white. The size of the images was so??iewhat greater than cm **

square millimetre.

Prof. Bunsen was amongst the witnesses of this beautiful

experiment. Arthur Gamgee
1 I have repeated all the more important observations of Kiihne with the

eyes oi several Ranee teiiiporari(F, and with those of two rabbits, of wtiich

one was an albino, and can entirely confirm all his interesting facts. In

ordinary daylight, the purple-red colour of the frog's retina, and^ its subse-

quent decolorisation, may be most satisfactorily demonstrated. The use of

the dark chamber illuminated by sodium is, however, useful in cases where

the dissection of the eye has to be conducted with care.—A. G, I
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ON THE PRECESSTONAL MOTION OF A
LIQUID *

THE formulas expressing this motion were laid before

the meeting and briefly explained, but the analytical

treatment of them was reserved for a more mathematical
paper to be communicated to the Section on Satur-

day. The chief object of the present communication
was to illustrate experimentally a conclusion from this

theory which had been announced by the author in his

opening address to the Section, to the effect, that, if the

period of the precession of an oblate spheroidal rigid shell

full of liquid is a much greater multiple of the rotational

period of the liquid than any diameter of the spheroid is

of the difference between the greatest and least diameters,

the precessional effect of a given couple acting on the

shell is approximately the same as if ihe whole were a
solid rotating with the same rotational velocity. The
experiment consisted in showing a liquid gyrostat, in

which an oblate spheroid of thin sheet copper filled with

water was substituted for the solid fly-wheel of the ordi-

nary gyrostat. In the instrument actually exhibited, the

equatorial diameter of the liquid shell exceeded the polar

axis by about one-tenth of either.

Supposing the rotational speed to be thirty turns per
second, the effect of any motive which, if acting on a
rotating solid of the same mass and dimensions, would
produce a precession having its period a considerable

multiple of ^ of a second, must, according to the theory,

produce very approximately the same precession in the

thin shell filled with liquid as in the rotating solid.

Accordingly the main precessional phenomena of the

liquid gyrostat were not noticeably different from those of

ordinary solid gyrostats which were shown in action for

the sake of comparison. It is probable that careful ob-

servation without measurement might show very sensible

differences between the performances of the liquid and
the solid gyrostat in the way of nutational tremors pro-

duced by striking the case of the instrument with the
fist.

No attempt at measurement either of speeds or forces

was included in the communication, and the author
merely showed the liquid gyrostat as a rough general
illustration, which he hoped might be regarded as an in-

teresting illustration of that very interesting result of

mathematical hydro-kinetics the quasi-rigidity produced
in a frictionless liquid by rotation.

P.S.—Since the communication of this paper to the
Association, and the delivery of my opening address
which preceded it on the same day, I have received from
Prof. Henry No. 240 of the Smithsonian Contributions to

Knowledge, of date October, 1871, entitled " Problems of
Rotatory Motion presented by the Gyroscope, the Pre-

cession of the Equinoxes and the Pendulum," by Brevet
Major-Gen. J. G. Barnard, Col. of Engineers, U.S.A., in

which I find a dissent, from the portion of my previously-

published statements which I had taken the occasion of
my address to correct, expressed in the following terms :

—

" I do not concur with Sir William Thomson in the
opinions quoted in note p. 38, from Thomson and Tait,

and expressed in his letter to Mr. G. Poulett Scrope
(Nature, Feb. i, 1872). So far as regards fluidity, or
imperfect rigidity, within anmtinitely rigid envelope, I do
not think the rate of precession would be affected."

Elsewhere in the same paper Gen. Barnard speaks of
" the practical rigidity conferred by rotation." Thus he
has anticipated my correction of the statements contained
in my paper on the Rigidity of the Earth, so far as regards
the effect of interior fluidity on the precessional motion of
a perfectly rigid ellipsoidal shell filled with fluid.

I regret to see that the other error of that paper, which
I corrected in my opening address, had not been corrected

' Communicated to Section A of the British Association, Thursday, Sep-
tember 7, 1876.

by Gen. Barnard, and that the plausible reasoning which
had led me to it had also seemed to him convincing.

For myself, I can only say that I took the very earliest

opportunity to correct the errors after I found them to be
errors, and that I deeply regret any mischief they may
have done in the meantime.
Addendum.—Salid and Liquid Gyrostats.—The solid

gyrostat has been regularly shown for many years in the

/^.i

Natural Philosophy Class of the University of Glasgow
as a mechanical illustration of the dynamics of rotating

solids, and it has also been exhibited in London ard Edin-
burgh at conversaziones of the Royal Societies and of the

Society of Telegraph Engineers, but no account of it has
yet been published. The following brief description and
drawing may therefore even now be acceptable to readers

of Nature :

—

The solid gyrostat consists essentially of a massive fly-

wheel possessing great moment of inertia, pivoted on the

two ends of its axis in bearings attached to an outer case

which completely incloses it. Fig. i represents a section

Frsf.S.

by a plane through the axis of the fly-wheel, and Fig. 2

a section by a plane at right-angles to the axis and cutting

through the case just above the fly-wheel. The contain-

ing case is fitted with a thin projecting edge in the plane
of the fly-wheel, which is called the bearing edge. lis

boundary forms a regular curvilinear polygon of sixteen

sides with its centre at the centre of the fly-wheel. Each
side of the polygon is a small arc of a circle of radius
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greater than the distance of the comers from the centre.

The friction of the fly-wheel would, if the bearing-edge

were circular, cause the case to roll along on it like a

hoop, and it is to prevent this effect that the curved poly-

gonal form described above and represented in the draw-

ing is given to the bearing-edge.

To spin the solid gyrostat a |Mece of stout cord about

forty feet long and a place where a clear run of about

F/ff.3

sixty feet can be obtained are convenient. The gyrostat

having been placed with the axis of its fly-wheel vertical,

the cord is passed in through an aperture in the case, two-

and-a half times round the bobbin-shaped part of the
shaft, and out again at an aperture on the opposite

side. Having taken care that the slack cord is

placed clear of all obstacles and that it is free from
kinks, the operator holds the gyrostat steady so that

its case is prevented from turning, while an assistant

pulls the cord through by runnmg, at a gradually in-

creasing pace, away from the instrument, while hold-

ing the end of the cord in his hand. Sufficient tension is

applied to the entering cord to prevent it from slipping

rourd on the shaft. In this way a very great angular

I'if/.A.

velocity is communicated to the fly-wheel, sufficient, in-

deed, to keep it spinning for upwards of twenty minutes.
If when the gyrostat has Iseen spun it be set on its

bearing edge with the centre of gravity exactly over the
bearing point, on a smooth horizontal plane such
piece of plate-glass lying on a table, it will continue appa-
rently stationary and in stable equilibrium. If while it is
in this position a couple round a horizontal axis in the

plane of the fly-wheel be applied to the case, no deflec-

tion of this plane from the vertical is produced, but it

rotates slowly round a vertical axis. If a heavy blow with

the fist be given to the side of the case, it is met by what
seems to the senses the resistance of a very stiff elastic

body, and, for a few seconds after the blow, the gyrostat

is in a state of violent tremor, which, however, subsides

rapidly. As the rotational velocity gradually diminishes,

the rapidity of the tremors produced by a blow also

diminishes. It is very curious to notice the tottering con-

dition, and slow, seemingly palsied, tremulousness of the

gyrostat, when the fly-wheel has nearly ceased to spin.

In the liquid gyrostat the fly-wheel is replaced by an
oblate spheroid, made of thin sheet copper, and filled with

water. The ellipticity of this shell in the instrument ex-

hibited is =[^5 t^^^ ^s ^° ^y> ^^ equatorial diameter

exceeds the polar by that fraction of either. It is pivoted

on the two ends of its polar axis in bearings fixed in a
circular ring of brass surrounding the spheroid. This
circle of brass is rigidly connected with the curved poly-

gonal-bearing edge which lies in the equatorial plane of

the instrument, thus forming a frame-work for the support

of the axis of the spheroidal shell. In I'ig. 3 a section is

represented through the axis to show the ellipticity, and
Fig. 4 gives a view of the gyrostat as seen from a point in

the prolongation of the axis. To prevent accident to the

shell when the gyrostat falls down at the end of its spin,

cage bars are fitted round it in such a way that no plane

can touch the shell.

The method of spinning the liquid gyrostat is similar

to that described for the solid gyrostat, differing only in

the use of a very much longer cord and of a large

wheel for the purpose of pulhng it. The cord is first

wound on a bobbin, free to rotate round a fixed pin. The
end of it is then passed two-and-a-half times round the

little pulley shown in the annexed sectional drawing, and
thence to a point in the circumference of the large wheel
to which it is fixed. An assistant then turns the wheel
with gradually increasing velocity, while the frame of the

gyrostat is firmly held, and the requisite tension apphed
to the entering cord to prevent it from slipping round the

pulley. William Thomson

REMARKABLE PLANTS
I.—The Compass- Plant.

Look at this delicate plant that 1 fts its head from the meadow,
See how its leaves all point to the north, as true as the magnet

;

It is the compass-plani that the finger of God has suspended
Here on its fragile stalk, to direct the traveller's journey
Over the sea-l>ke, pathless, limitless waste of the desert "

Longfellow's Evangeline.

r has long been known that there grows on the

prairie-lands of the south-western part of the United
States of America, especially Texas and Oregon, a

plant which has the peculiar property of turning its

leaves towards the north, and which hence serves as a

magnet to the traveller when no other means is available

of ascertaining the points of the compass. It is probable,

however, from Longfellow's description of it as a "deli-

cate plant " on a " fragile stalk," that he never saw it

growing. The Compass-plant is a member of the enor-

mous natural order Compositae, known to botanists as

Siiphium laciniatum. It is described as a stout perennial

plant from three to six feet in height, with ovate, deeply-

pinnatifid leaves and large yellow heads of unisexual

flowers, the ray-florets strap-shaped and female, the disc-

florets tubular and male. It is also known as the pilot-

weed, polar-plant, rosin-weed, and turpentine-weed, the

two last names being derived from the abundant resin

exuded by the stem ; and is occasionally to be seen in

English gardens.

The " polarity " of the leaves of this singular plant has

long been familiar to hunters and other denizens of the

prairie, who, " when lost on the prairies in dark nights,
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easily get their bearings by feeling the direction of the

leaves." But the first occasion on which it was brought
under the notice of scientific men appears to have been
in communications addressed to the National Institute

at Washington in August, 1842, and January, 1843, by
General Alvord. The accuracy of his statement having
been questioned, the General presented another communi-
ration at the second meeting of the American Association

for the Advancement of Science, held at Cambridge, Mass.,

in August, 1849, i'^ which he confirms his own observa-

tions by those of other officers, Sll agreeing in the con-

clusion that the radical leaves of the plant really present

their edges north and south, while their faces are turned
east and west, the leaves on the developed stems of the

flowering plant, however, taking rather an intermediate

position between their normal or symmetrical arrange-

ment and their peculiar meridional position. For the

lollowing particulars respecting the phenomena exhibited

by the compass-plant we are indebted mainly to a
paper by Mr. W. F. Whitney, read before the Harvard
Natural History Society and printed in the American

The Compas!^-p'ant {Silphiwit laciniatwn\

Naturalist for March, 1 871, and to some subsequent notes

by Prof. Asa Gray and Mr. Thos. Meehan.
The cause of the ordinary position of the leaves of

most plants, one surface being directed towards the sky

and the other towards the earth, is generally believed to

be a difference in the sensitiveness to light of the two

surfaces, the epidermal tissue of the upper being gene-

rally denser and less pervious to light than that of the

under surface. It is possible also that something may
be due to the fact that the under surface of the leaf is

almost always more copiously furnished with stomates or

"breathing- pores," as they are often inaccurately termed,

minute orifices, which serve to promote a diffusion of

gases between the external air and the intercellular cavi-

ties within the tissue, and especially an abundant exhala-

tion of aqueous vapour. A microscopical examination of

the leaves of the compass-plant shows that the structure

of the epidermal nssue of the two surfaces is similar,

and also that the number of stomates in each corre-

sponds, affording in this respect a contrast to other allied

species of the genus" Silphium, which do not exhibit

the phenomenon of polarity, and in whose leaves the

stomates were found to be from two to three times as
numerous on the under as on the upper surface. If,

therefore, the object to be gained is an equal sensi-

tiveness to light, it is obvious that the two surfaces will

receive an equal mean amount of light during the twenty-
four hours, it they face the east and the west, rather than
if they face the north and the south, or the earth and the
sky. An attem})t has also been made to explain the
phenomenon of polarity by currents of electricity induced
by the peculiar chemical composition of the substances
secreted by the stem and the leaves, but not with much
success.

In a recent communication to the Academy of Natural
Sciences at Philadelphia, Mr. Meehan says that those
who affirm that the leaves are directed to the north,

and those who say that there is no such tendency, are
both right. He watched a plant in his own garden, and
observed the unmistakable northern tendency in the

leaves when they first came up, and until they were large

and heavy, when winds and rain bore them in different

directions, and they evidently had not the power of regain-

ing the points lest. It would appear, therefore, to depend
on the season when the observation is made whether the

leaves are seen to bear northwards or not.

The same observer records also the following facts

with regard to the flowers of the compass-plant. The
expansion of the ray-florets in August was observed to

begin at daybreak, 4 A.M. ; forty minutes afterwards the

florets of the disc began to open, and the whole of the

corollas were expanded in about three-quarters of an
hour, after which there was no further growth in the

corollas. The stamens and pistils were gradually pro-

truded beyond the corolla, and the lengthening of the

stamens ceased at 6 A.M. After 6.20 no further growth
was noticed in the flowers. Later on they were visited

by insects, causing the detachment of the florets of the

aisc, and the scattering of the pollen on to the ray-florets,

which were thus fertilised. There appear, in fact, to be
three phases of growth, with a slight rest between each,

the pistil taking the most time, then the stamens, and the

corolla the least ; but the whole growth of the day is

included within two hours.

The geographical range of the plant is stated to be
from Texas on the south to Iowa on the north, and from
Southern Michigan on the east to 300 or 400 miles west

of Missouri and Arkansas. Its chief habitat is rich

prairie land. Our illustration is taken partly from the

plate in Jacquin's " Eclogje," the only good drawing of
the plant published, assisted by comparison with dried

specimens in the Kew Herbarium. A. W. B.

EXPERIMENTS WITH THE RADIOMETERS
II.

HAVING ascertained that the action of the radio-

meter was due to the internal movement of the

molecules of the residual gas, it became important to

obtain as much information as possible respecting the

physical properties of this residue.

In the apparatus constructed for this purpose a vertical

plate is suspended by a glass fibre, which it twists in

opposite directions alternately, instead of continuously

rotating in one direction, as m the ordinary radiometer.

Attached to this apparatus there is \—a, a sprengel pump
;

b^ an arrangement for producing a chemical vacuum ; <r,

a lamp with scale, on which to observe the luminous index

reflected from a mirror ; d, a standard candle at a fixed

distance ; and <?, a small vacuum tube, with the internal

ends of the platinum wires close together. I can there-

fore take observations of

—

I. The logarithmic decrement of the arc of oscillation

when under no influence of radiation.

' Continued from p. 227.
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2. The successive swings and final deflection when a
candle shines on one end of the blackened bar.

3. The appearance of the induction spark between the

platinum wires.

I measures the viscosity of the gas ; 2 enables me to cal-

culate the force of radiation of the candle ; and 3 enables

me to form an idea of the progress of the vacuum according
as the interior of the tube becomes uniformly luminous,
striated, luminous at the poles only, or black and non-
conducting. The movement is started by rotating the

whole apparatus through a small angle, and the observa-
tion consists in noting the successive amplitudes of
vibration when the instrument is left to itself, a mirror
and spot of light being eniployed for this purpose. The
amplitudes form a decreasing series, with a regular

logarithmic decrement. Up to the point at which the
vacuum is apparently equal to a Torricellian vacuum, the
logarithmic decrement is nearly constant ; but as the
exhaustion proceeds beyond this point, it becomes smaller,

and the force of repulsion approaches a maximum ; when
the logarithmic decrement is about one fourth of what it

was at the commencement, the force of repulsion begins
to diminish, and at much higher exhaustions it nearly
ceases.

I have experimented with different gases in the appa-
ratus, and by means of a McLeod gauge attached to a
mercury-pump, I have been able to measure the atmo-
spheric pressure at any desired state of exhaustion. From
the results of the measurements of the force of repulsion
and of the viscosity of the residual gas, I have plotted the
observations in curves, which show how the viscosity of
the residual gas is related to the force of repulsion
exerted by radiation.

I have supposed my scale to be 1,000 metres long, and
to represent one atmosphere. Each millimetre, therefore,
stands for the millionth 0/ an atmosphere.
When the residual gas is air, the viscosity, measured

by the logarithmic decrement of the arc of oscillation, is

practically constant up to an exhaustion of 250 millionths
of an atmosphere, or o'lg millim. of mercury, having only
diminished from o'i26 at the normal pressure of the
atmosphere, to o'ii2. It now begins to fall off and at

01 of a millionth of an atmosphere the logarithmic decre-
ment has fallen to about o 01. Simultaneously with this

decrease in the viscosity, the force of repulsion exerted
on a black surface by a standard light varies. It in-

creases very slowly till the exhaustion has risen to about
70 millionths of an atmosphere ; at about 40 millionths
the force is at its maximum ; and it then sinks very
rapidly till at o*i millionth of an atmosphere it is less

than one-tenth of its maximum.
When the residual gas is oxygen the logarithmic decre-

ment is o"i26 at the atmospheric pressure, and at 2 mil-
lionths of an atmosphere it is 002. The force of repulsion
in oxygen increases very steadily up to an exhaustion of
about 40 millionths of an atmosphere ; it is at its maxi-
mum at about 30 millionths, and thence declines very
rapidly.

It is not necessary to get so high an exhaustion with
hydrogen as with other gases to obtain considerable
repulsion. The viscosity at the normal pressure is measured
by a logarithmic decrement of o"o63 ; at 50 millionths it

is 0'046, when it rapidly sinks. The force of repulsion is

very great in a hydrogen vacuum being, in comparison
with the maximum in an air vacuum as 70 to 41.

Carbonic acid has a viscosity of about 001 at the
normal pressure, being between air and hydrogen, but
nearer the former. The force of repulsion does not rise
very high and soon falls off.

A long series of observations have been taken, at dif-

ferent degrees of exhaustion, on the conductivity of the
residual gas to the spark from an induction coil. Work-
ing with air I find that at a pressure of about 40 millionths
ot an atmosphere, when the repulsive force is near its

maximum, a spark, whose strikin^g distance at the normal
pressure is half an inch, will illuminate a tube having
terminals 3 millimetres apart When I push the ex-

haustion further the ^-inch spark ceases to pass, but 2
I -inch spark will still illuminate the tube. As I get
nearer to a vacuum more power is required to drive the
spark through the tube, but, at the highest exhaustions, I

can still get traces of conductivity when an induction

coil, actuated with five Grove's cells, and capable of
giving a 6-inch spark, is used.

When so powerful a «park is employed it sometimes
happens that the glass is perforated, thus causing a very
slight leakage of air into the apparatus. The logarithmic

decrement now slowly rises, the repulsive force of the
candle increases to its maximum and then slowly dimi-
nishes to zero, the logarithmic decrement continuing to

rise till it shows that the internal and external pressure
are identical.

In preparing experimental radiometers I prefer to
exhaust direct to one or two millionths of an atmosphere.
By keeping the apparatus during the exhaustion in a hot
air-bath heated to about 300° C. for some hours, the

occluded gases are driven off from the interior surface of
the glass and the fly of the radiometer. The whole is

then allowed to cool, and attenuated air from the air-trap

is put in in small quantities at a time, until the McLeod
gauge shows that the best exhaustion for sensitiveness is

reached ; if necessary, this point is also ascertained by
testing with a candle. In this manner, employing hydro-
gen instead of air for the gaseous residue, and using

roasted mica vanes at an angle with the axis, I can get

very considerably increased sensitiveness in radiometers.

I am still unable, however, to get them to move in moon-
light, while my sensitive torsion balance does easily.

I have tried many experiments with the view of putting

the theory I have referred to in my former paper
(Nature, vol. xv. p. 224) to a decisive test. The re-

pulsive force being due to a molecular disturbance

causing a reaction between the fly and the glass case

of a radiometer, it follows that, other things being
equal, the fly should revolve faster in a small bulb
than in a large one. I therefore constructed a double
radiometer which shows this fact in a very satisfactory

manner. It consists of two bulbs, one large and the other

small, blown together so as to have a wide passage be-

tween them. In the centre of each bulb is a cup, held in

its place by a glass rod, and in the bulbs is a small four-

armed fly with roasted mica discs blacked on one side.

The fly can be balanced on either cup. In the smaller
bulb there is about a quarter of an inch between the
vanes and the glass, whilst in the larger cup there is a
space of half an inch. The mean of several experiments
shows that in the small bulb the fly rotates about 50 per
cent, faster than in the large bulb when exposed to the
same source of light.

One of the arms of another radiometer was furnished
with roasted mica discs blacked on alternate sides. The
other arm was furnished with clear mica discs. The two
arms were pivoted independently of each other, and one
of them was furnished with a minute fragment of iron, so

that by means of a magnet I could bring the arms in con-
tact, the black surface of the mica then having a clear

plate of mica in front of it. On bringing a lighted candle
near the instrument and allowing it to shine through the

clear plate, on the blackened mica, the clear plate is at

once driven away, till the arm sets at right angles to the

other.

Two currents of force, acting in opposite directions,

can exist in the same bulb. I have prepared a double
radiometer in which two flys are pivoted one over the

other, and having their blackened sides turned in opposite

directions. On bringing a lighted candle near the flys

rotate in opposite directions.

Experiment shows that the molecular disturbance
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which constitutes the force can be reflected from a
plane surface in such a manner as to change its direc-

tion. A two-disc radiometer was made having flat opaque
mica discs blacked on one side. In front of the black

surface of the mica and about a millimetre off, is fixed a
larger disc of thin clear mica. On bringing a candle near,

the molecular pressure streaming from the black surface

is caught by the clear plate and thrown back again,

causing pressure behind instead of in front, and the re-

sult is rapid rotation in the negative direction, the black
side now moving towards the light.

The above actions can be explained on the *' evapo-
ration and condensation " theory, as well as by that of

molecular movement. I therefore devised the following

test to decide between these two theories. A radiometer
has its four discs cut of very clear and thin plates of mica
and Jhese are mounted in a somewhat large bulb. At
the side of the bulb in a vertical plane, a plate of mica,

blacked on one side, is fastened in such a position that

each clear vane in rotating shall pass it, leaving a space
between of about a millimetre. If a candle is brought
near, and by means of a shade the light is allowed to fall

only on the clear vanes, no motion is produced ; but if the

light shines on the black plate the fly instantly rotates as

if a wind were issuing from this surface, and keeps on
moving as long as the light is near. This could not
happen on the evaporation and condensation theory, as

this requires that the light should shine intermittently on
the black surface in order to keep up continuous move-
ment.
The experiments with the double radiometer of different

sizes showed that the nearer the absorbing surface was to

the glass the greater was the pressure produced. To test

this point in a more accurate manner a torsion balance
was fitted up with a glass suspending fibre and a reflecting

mirror. At one end of the beam is a disc of roasted mica
blacked on one side. In front of this black surface, and
parallel to it, is a plate of clear mica so arranged that its

distance from the black surface can be altered as desired

at any degree of exhaustion without interfering with the

vacuum. This apparatus has proved that when light falls

on the black surface molecular pressure is set up, what-
ever be the degree of exhaustion. A large series of obser-

vations have been taken with it with the result of not only

supplying important data for future consideration, but of

clearing up many anomalies which were noticed, and of

correcting many errors into which I was led at earlier

stages of the research. Among the latter may be men-
tioned the speculations in which I indulged as to the

pressure of sunlight on the earth.

I now tried similar experiments to the above, using the

best conductors of heat instead of the worst. A radio-

meter, the fly of which is made of metallic plates perfectly

flat and lampblacked on one side, is much less sensitive to

light than one of mica or pith ; but, as I proved in a paper
sent to the Royal Society in January last year, it is more
sensitive to dark heat, which indeed causes the black face

of a metal radiometer rapidly to rotate in a negative direc-

tion, the black continuing to advance until the tempera-
ture has become uniform throughout ; but as soon as the
source of heat is removed the fly commences to revolve
with rapidity the positive way, the black retreating as it

would if light shone on it.

Experiments with discs of aluminium, mounted diamond-
wise and turned up and folded at different angles, show
that shape has even a stronger influence than colour.

A convex bright surface is strongly repelled, whilst a con-
cave black surface is not only not repelled by radiation,

but is actually attracted.

Carefully-shaped cups of gold, aluminium, and other
metals, have been tried, as well as cones of the same
materials. If a two-disc, cup-shaped radiometer, facing

opposite ways and both sides bright, is exposed to a
standard candle 3*5 inches off, the fly rotates continuously

at the rate of one revolution in 3
'3 7 seconds. A screen

placed in front of the concave side so as to let the light

shine only on the convex surface, the latter is repelled,

causing continuous rotation at the rate of one revolution
in 7*5 seconds. When the convex side is screened off so
as to let the light strike only on the concave side, con-
tinuous rotation is produced at the rate of one revolution
in 6'95 seconds, the concave side being attracted.

These experiments show that the repulsive action of
radiation on the convex side is about equal to the attrac-

tive action gra.dation on the concave side, and that the
double speed with which the fly moves when no screen is

interposed is the sum of the attractive and repulsive
actions.

With a two-disc, cup-shaped aluminium radiometer as
above, lampblacked on the concave surfaces, the action
of light is reversed, rotation taking place, the bright con-
vex side being repelled and the black concave attracted.
When the light shines only on the bright convex side no
movement is produced, but when it shines only on the black
concave side this is attracted, producing rotation.

Light shining on a cup-shaped radiometer similar to
the above, but having the convex side black and the con-
cave bright, causes it to rotate rapidly, the convex black
being repelled. No movement is produced on letting the
light shine on the bright concave surface, but good rota-

tion is produced when only the black convex surface is

illuminated.

With a cup-shaped radiometer like the above, but
blacked on both sides, a candle causes rapid rotation,

the convex side being repelled. On shading off the light

from the concave side the rotation continues, but much
more slowly ; on shading off the convex side the concave
is strongly attracted, causing rotation.

Radiometers have also been made with cups and cones
of plain mica, roasted mica, pith, paper, &c., and they
have been made either plain or blacked on one or both
surfaces. These have also been balanced against each
other, and against metal plates, cups, and cones. The
results are of considerable interest but too complicated to
explain without numerous diagrams. The broad facts

are contained in the above selections from my experi-
ments.
Some of the phenomena produced by the action of

light on the cup-shaped vanes of a radiometer may be
explained on the assumption that the molecular pressure
acts chiefly in a direction normal to the surface of the
vanes. A convex surface would therefore cause greater
pressure to be exerted between itself and the inner surface
of glass than could a concave surface. But it is not easy
to see how such an hypothesis can explain the behaviour
of those instruments where the action of the bright convex
surface more than overcomes the superior absorptive and
radiating power of the concave black surface ; and the
explanation appears to fail to account for the powerful
attraction which a lighted candle is seen to exert on the
concave surfaces in other instruments.

These experiments, interpreted by the light of the dyna-
mical theory given in my last communication, explain
very clearly how it was that I obtained such strong
actions in my earlier experiments when using white pith,

and employing the finger as a source of heat ; and
how it hp-ppened that I did not discover for some time
that dark heat and the luminous rays were essentially

different in their actions on black and white surfaces.

Rays of high intensity pass through the glass bulb with-
out warming it ; they then, falling on the white surface,

are simply reflected off again ; but, falling on the black
surface, they are absorbed, and raising its temperature,
produce the molecular disturbance which causes motion.
Rays of low intensity, however, do not pass through the
glass to any great extent, but being absorbed, raise its

temperature. This warmed spot of glass now becomes
the repelling body through the intervention of the mole-
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cules rebounding from it with a greater velocity than that

at which they struck it. The molecular pressure, there-

fore, in this case streams from the inner surface of the

warm spot of glass on which the heat rays have fallen,

and repels whatever happens to be in front of it, quite

irrespective of the colour of its surface.

William Crookes

THE SPONTANEOUS GENERATION
QUESTION

'T*WO contributions have recently been made to this subject
•* through the Royal Society by Dr. W. Roberts and Prof.

Tyndall. Dr. Roberts's communication is as follows^ :

—

In a recent communication to the Royal Society, Dr. Bastian ^

brought forward some experiments to show that while an acid

urine usually remains barren after being boiled a few minutes,

the same urine becomes fertile when similarly treated, if pre-

viously neutralised or rendered alkaline by liquor potassoe,

especially if it be afterwards maintained at a temperature of
115° F. or 122° F. In this respect urine only conforms to the

general rule observed by myself and formulated in my previous

communication to the Society ^—that " slightly alkaline liquids

were always more difficult to sterilise (by heat) than slightly

acid liquids."

This difference came out strongest in my own experiments in

the case of hay-infusion—the acid infusion invariably remaining
barren after a few minutes' boiling, and the neutralised infusion

invariably becoming fertile after a similar boiling. Accordingly
I utilised hay-infusion to determine the cause of the difference in

question. It could evidently only be due to one of two things—

.

either (l) the change of reaction enabled germs pre-existing in

the infusion to survive the ebullition ; or (2) the addition of the

alkali exercised a positive influence in exciting a de novo genera-

tion of organisms. To decide which of these two interpretations

was the true one, an experiment was contrived in which the

liquor potassse could be added to the infusion, not before, but

after it had been boiled, and thereby rendered permanently sterile.

When added in this way, I found that liquor potassse had not
any power to excite germination. The infusions invariably re-

mained barren when the alkali was added to them after they had
been sterilised. I therefore concluded that the effect of the

change of reaction consisted simply in enabling pre-existing

germs to survive a brief ebullition. Dr. Bastian, in repeating

this experiment in the case of urine, arrived at an opposite con-

clusion : he found that whether the alkali was added before or after

ebullition he obtained the same result—the urine in both cases

became fertile ; and he concluded that the alkali had a positive

power of promoting the origin of organisms in the urine.

This experiment, if properly performed, is obviously a crucial

one, and it is recognised as such by Dr. Bastian. But two con-
ditions are essential to the validity of the experiment. In the

first place it must be ascertained beyond doubt that the boiled

acid fluid has been really deprived of its germs—in other words,
that the ebullition has been sufficiently prolonged to render it

permanently barren ; and secondly, that in adding the liquor

potassse due care is taken that no new germs are introduced at

the same time. In repeating my experiment, Dr. Bastian ap-

pears to have departed from my procedure in two points, and he
has thus possibly laid himself open to the two sources of fallacy

just mentioned. In my own experiments, the acid infusion, after

it had been boiled, was set aside in a warm place for a fortnight

in order to test its sterility ; and the liquor potassse was not
added to it until the lapse of time had satisfied me that it had
been rendered permanently barren. In Dr. Bastian's experi-

ments the liquor potassse was added as soon as the vessels had
cooled, so that he had no certainty that their contents would not
have germinated without the addition of the alkali.* In the
second place, instead of heating the tubes containing the liquor
potassse (as I had done) to 150° F., and thus ensuring the de-

struction of all germs contained in the air imprisoned therein

' " Note on the Influence of Liquor Potasss and an Elevated Temperature
on the Origin and Growth of Microphytes," by W. Roberts, M.D. Com-
municated by Prof. Tyndall, F.R.S., December 21, 1876.

"Researches Illustrative of the Physico-Chemical Theory ot Fermenta-
tion," &c., read before the Royal Society, June 15, 1876.

3 Studies on Biogenesis. Phil. Trans, vol. Ixiv. p. 457.

i'i^
'*°' sufficient to rely in such a case on a central flask or retort.

Each flask or retort should have its own individual sterility tested, because
It IS practically impossible to apply the heat exactly in the same degree in
any two casos.

with the alkali, he contented himself with subjecting them for

an inconsiderable period to the heat of boiling water.

Seeing these two possible sources of fallacy, I determined to

repeat Dr. Bastian's experiments with urine, but taking care to

avoid these defects. I proceeded as follows :

—

A flask with a longish neck was charged with an ounce of
normal acid urine. The due quantity of liquor potasste requisite

to exactly neutralise this (as ascertained by previous trials) was
inclosed in a sealed glass tube drawn to a capillary portion at

one end. The tube was then heated in oil up to 280° F., and
maintained at that temperature for fifteen minutes. The tube
was then introduced into the body of the flisk. The neck of the
flask was next drawn to a narrow orifice ; then the urine was
boiled for five minutes, and the orifice sealed in ebullition. Ten
such flasks were charged and treated in the same manner. They
were then set aside in a warm place (from 70° F. to 80° F.) for a
fortnight. At the end of this time the contents of the flasks were
found perfectly transparent ; the urine was therefore assumed to

be permanently sterilised. The liquor potassse was then libe-

rated by shaking the tubes against the sides of the flasks and thus

breaking their capillary points. The previously acid and barren

urine was thus neutralised. The flasks were then placed in an
incubator and maintained at a constant temperature of 115" F.

At the end of two days it was found that the urine in each flask

had deposited a sediment of earthy phosphates, but the super-

natant liquor was perfectly transparent. The flasks were again

placed in the incubitor and maintained at a constant tempe -ature

of 122° F. for three days. At the end of this period they were
withdrawn and opened for examination. Not one of them
showed the slightest evidence of living organisms ; the super-

natant liquor was perfectly transparent, and no Microphytes
could be detected under the microscope. The precipitalel phos-
phate in some of the flasks presented a granular appearance,

which might, by the unwary, be mistaken for Micrococci, but

any such illusion was at once dissipated by adding a drop of

hydrochloric acid, which instantly dissolved the phosphate and
restored the perfect transparency of the urine. This acid has no
effect on the turbidity caused by Microphytes.

These experiments therefore negative the conclusion that liquor

potassse, or a temperature of 115° F. to 122° F., or both con-

ditions combined, have the power of exciting the generation of

organisms in sterilised urine.

The effect of elevated tem.perature was also tested in another

way. I had by me twenty-nine preparations of fermentible

liquids which had remained over from my previous experiments
in 1873-74. These consisted of

15 alkalised hay-infusons,

5 pieces of boiled egg-albumen in water,

1 piece of turnip in water,

2 diluted ascitic fluid,

I blood with water,

I albuminous urine,

4 pieces of meat or fish in water.

These had all been sterilised by the heat of boiling water two
or three years ago, and were contained in large bulbs with long

necks. Ten of the hay-infusions were hermetically sealed ; the

rest were all open to the air, under the protection of a plug of

cotton-wool. All possessed perfectly transparent supernatant

liquors, and showed no signs of containing organisms, nor of

having undergone any fermentive or putrefactive changes.

These twenty-nine preparations were introduced into the incu-

bator, and maintained at a constant temperature of 115° F. for

two days, and then at a temperature of 122° F. for three days.

At the end of this period not one of them showed any signs of

fertility. The supernatant liquid in each bulb was quite trans-

parent, and some of them, which were opened for microscopic

examination, showed no traces of living organisms.
I can, however, fully confirm the statement of Dr. Bastian,

that Bacteria, or certain kinds of them, grow and multiply freely

in (unsterilised) urine, both acid and neutralised, when exposed
to a temperature of 115° F. to 122° F.

The following is Prof. Tyndall's paper 1 :

—

The communication " On the Influence of Liquor Potassa; and
an Elevated Temperature on the Origin and Growth of Micro-

phytes," which, at Dr. Roberts's request, I have had the pleasure

of presenting to the Royal Society, causes me to say earlier than

I should otherwise have done, that the subject which has occu-

^ "Note on the Deportment of Alkalized Urine," by Prof Tyndall,

F.R. S, Communicated December 21, 1876.
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pied Dr. Roberts's attention has also occupied mine, and that

my results are identical with his.

In some of the experiments the procedure described by Dr.

Roberts was accurately pursued save in one particular, which has
reference to temperature. Small tubes with their ends finely

drawn out were charged with a definite amount of caustic pot-

ash, and subjected for a quarter of an hour to a temperature of
220" Fahr. They were then introduced into flasks containing

measured quantities of urine. The urine being boiled for five

minutes, the flasks were hermetically sealed during ebullition.

They were subsequently permitted to remain in a warm place

sufficiently long to prove that the urine had been perfectly sterilised

by the boiling. The flasks were then rudely shaken so as to

break the capillary ends of the potash tubes and permit the

liquor potassa: to mingle with the acid liquid. The urine thus

neutralised was subsequently exposed to a constant temperature

of 122"^ Fahr., which is pronounced by Dr. Bastian to be spe-

cially potent as regards the generation of organisms.

I have not found this to be the case, for ten flasks prepared
as above described towards the end of last September, remained
perfectly sterile for more than two months. I have no doubt
that they would have remained so indefinitely.

Three retorts, moreover, similar to those employed by Dr.

Bastian, and provided with potash tubes, had fresh urine boiled

in them on September 29, the retorts being sealed during ebul-

lition. Several days subsequently the potash tubes were broken
and the urine neutralised. Subjected for more than two months
to a temperature of 122° Fahr. they failed to show any signs

of life.

These results are quite in accordance with those obtained by
Dr. Roberts. His potash tubes, however, were exposed to a

temperature of 280° Fahr., while mine were subjected to a tem-
perature of 220° only.

With regard to the raising of the potash to a temperature

higher than that of boiling water, M. Pasteur is in advance both

of Dr. Roberts and myself. In a communication to the French
Academy, on July 16 last, M. Pasteur showed that when due
care is taken to add nothing but potash (heated to redness if

solid, or to 110° C. if liquid) to sterilized urine, no life is ever

developed as a consequence of the alkalisation. ^

M. Pasteur has quite recently favoured me with sketches of

the simple, but effectual apparatus, by means of which he has

tested the conclusions of Dr. Bastian. Since his return from his

vacation at Arbois, he has carefully gone over this ground with

results, he reports to me, not favourable to Dr. Bastian's views.

I may add that I have by no means confined myself to the

thirteen samples of urine here referred to. The experiments

have already extended to 105 instances, not one of which shows
the least countenance to the doctrine of spontaneous generation.

It gives me pleasure to refer to the skill and fidelity with

which here, as in other cases, Mr. Cottrell has carried out my
directions.

OUR ASTRONOMICAL COLUMN
The New Star in Cygnus.—In No. 2,115 of the Astrono

inische Nachrichten, Prof. Schmidt publishes the results of his

observations on the intensity of light exhibited by this star be-

tween November 24, the date of its discovery, and December 15,

when it was last perceptible to the naked eye. Having laid

down his estimates of magnitude graphically on a large scale,

he reads off therefrom the magnitude for every sixth hour, the

differences showing a marked uniformity except about November

28, when the diminution of brightness was much more rapid.

The magnitudes at midnight are as follow :

—

Nov. 24 ... 2-97

„ 25 ... 3-03

„ 26 ... 3-14

„ 27 ... 3-38

„ 28 ... 4'o6

„ 29 ... 4-74

„ 30 ••• 5-06

Dec. I ... 5*27

„ 2 ... 5-47

M 3 ••• 5-65

„ 4 ... 5-81

„ 5 ... 600
„ 6 ... 6-i6

„ 7 - 6-32

Dec. 8 ... 6"44

„ 9 ••• 6-55

,, 10 ... 6"64

„ II ... 671
„ 12 ... 679
„ 13 ... 6-86

„ 14 ... 6-92

In the forty-eight hours following November 27'* iS^ there was

a diminution to the extent of nearly i.^m. It is remarked that

' That alkaline liquids are more difficult to sterilise than acid ones was
announced by Pasteur more than fourteen years ago. See AmutUs de

Chimie, 18C2, vol. Ixiv. p. 62.

on the night of discovery its brightness was such as to render its

near neighbour, 75 Cygni, invisible, while on December 14 and

15, 75 Cygni (6'4m.) in its turn nearly obliterated the new one
;

at 10 P.M. on the latter date it was only by great exertion of the

eye that a trace of the star could be discerned. Prof. Schmidt

did not remark any decided change of colour : it was at no time

decidedly of an orange tint, but less ruddy than 7, e, and f
Cygni, yet of a full yellow, 5 "6 to 5 "8 on his scale.

The curve resulting from the Athens observations accompanies

Prof. Schmidt's description, and for comparison with it similar

curves are added to show the law of diminution to the limit of

unassisted vision, in the cases of the so-called new stars of 1848

(Hind, April 27) and 1866 (Birmingham, May 12). The descent

was slowest in the former case and quickest in the latter, but the

curve for the star of 1848 appears to be drawn from a small

number of observations. Prof. Schmidt assigns for the interval

between discovery and disappearance to the unaided vision,

twenty-five days in 1848, nine days in 1866, and twenty-one days

in 1876; the writer is able to state that the star of 1S48 was

just perceptible without the telescope as late as May 27, four

days after the termination of Prof. Schmidt's observations and

thirty days after its discovery, and there was a decided check in

the star's descent between May i and 6 ; on May i it was a

little less than 20 Ophiuchi, and on May 6, certainly a little

brighter than that star. On April 29 it was so nearly equal to

V Serpentis that close attention was necessary to decide which

was the brighter ; v was found to be in a very trifling degree

superior.

Variable Components of Double Stars.—A suspicion ot

variability in the small companion of S Cygni has been enter-

tained by several observers. Prof. Secchi, among others, having

remarked that the star has appeared single at times when the

atmospheric circumstances would not afford an explanation.

But the case of 72 Ophiuchi, No. 342 of the " Pulkova Cata-

logue " of 1850, is a much more suspicious one. The discoverer,

M. Otto Struve, says, ** I have very often looked at this star,

and have many times noted it single. Yet on three occasions I

have seen it double, always in about the same direction, and at

a distance of i"*5. I do not know how to explain these discord-

ances, except on the supposition that the satellite is very variable."

Secchi found the star single at the epochs i856"53 and 185771 ;

at 1857 57 a doubtful companion was noted in the direction

3450-9, but at the epoch 1859 "61 he records it "certainly double,

and well separated," the measures giving the position 3° 75, and

distance o" '608, This star does not occur in the more recent

revision of the Pulkova list, by the Baron Dembowski,

To such cases may be added those of a Herculis and jS Cygni,

where the companions do not vary to such an extent as to cause

the objects at times to appear single.

The Binary Star 7 Centauri.—While awaiting further

measures of this fine double star, it may be remarked that

admitting the measures of Sir John Herschel in 1835-36, to

require an alteration of 180°, in order to render them com(jarable

with those of Capt, Jacob and Mr, Powell, the latest published

angle measured by the latter observer in i860, indicates a motion

in a retrograde direction of upwards of 160° between 1835 '85 and

1860 -68, the distance having increased about o"'4. The star will

be in all probability one of comparatively short period, and, as

such, deserves attention at the hands of southern observers. The

alteration of 180° in Sir John Herschel's measures is quite justi-

fied by the near equality of the stars.

The Minor Planets,—M, Perrotin, of the Observatory at

Toulouse, met with a small planet on January 10, in a region

of the sky where it is probable that Nos. 77 and 149,

Frigga and Medusa, are at present situated, and the same

planet was detected some ten days later by Prof. Peters at
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Clinton, U.S. On January 13, M. Borrelly, at Marseilles,

also found a small planet distinct from that of Perrotin

and Peters. It is remarked in M. Leverrier's Bulletin, that the

first of these planets is unlikely to be Frigga, since the rough

ephemeris in the Berliner yahrbuch gives a contrary motion in

declination. The object found by M. Borrelly, however, presents

indications of identity, though a considerable correction of the

elements of Frigga, brought up to 1874, December, by Dr. Pow-

alky, would be required. If we employ these elements it will be

found that with 5M = — 3° 17' "67, the computed and observed

longitudes of Borrelly's planet on January 13 will agree, but

there is an outstanding difference of + i° 39' between the lati-

tudes. The comparisons with the observation on this date and

one on January 15, are as follow :

—

January 13

» IS

Long,
c- o

o''o
4'

"4

Lat.
c-o

+ i*39''i

+ 1° 36'"9

NOTES
The eminent physicist, Prof. J. C. Poggendorff, for many

years professor in the Berlin University and editor of Poggen-

dorff^s Annalen, has died in Berlin, in his 8ist year. "We

hope to be able to give a memoir of Prof. Poggendorff next

week.

The eminent Belgian botanist, Prof. Bellynck, died at Namur
in December.

The first four names in the Cambridge Mathematical Tripos

list, are Messrs. Donald McAlister, St. John's, Frederick M. de

M. Gibbons, of Gonville and Caius College, R. C. Rowe and

Mr. James Parker Smith, both of Trinity College. The Senior

Wrangler, who was born at Perth in May, 1854, has had a most

distinguished career as a student.

The Society of German Naturalists and Physicians holds

its annual session at Munich, February 18, and celebrates at the

same time its fiftieth anniversary.

The Council of the Royal Dublin Society have elected

William Archer, F.R. S., Secretary for Foreign Correspondence

to the Royal Irish Academy, as head of their Library Depart-

ment, and the members of the Society, as well as the literary

and scientific public in Dublin are to be congratulated on the

occasion.

The Russian Archaeological Society holds its Annual Con-

gress at Kasan, July 31.

According to a Report of the French Minister of Public

Instruction, the salaries of the Inspectors-General of Public

Instruction, the Professors of the College de France, and the

Professors of the Museum of Natural History, have been raised

to 10,000 frances, and of the Professors of the School of Living

Oriental Languages, to 7, 500 francs.

In 1855 Napoleon III. proposed a prize of 50,000 francs for

the most important improvement made in the use of voltaic elec-

tricity during the previous ten years. The prize was last awarded

to M. Ruhrokorff, who, it is known, is a German physician es-

tablished in Paris. M. Waddington has recently appointed a

jury to award the prize for the third time. Any improve-

ment in any industry using voltaic electricity comes within the

competition, consequently the sphere is a very wide one. Regu-

lations will shortly be issued.

Prof, Nordenskjold proposes to take command of an ex-

pedition next year which will examine the Siberian coast from

the mouth of the Jenissei to Behring Straits. The return journey

will be by way of China, India, and the Suez Canal.

The remarkable entomological collections of the late Dr.

Breyer are to be purchased for the Royal Museum for Natural

History of Brussels, for the very low price of 240/. They con-

tain above 21,000 specimens of insects, classified by the late

eminent entomologist.

We observe that the following honorary members have been

elected by the New York Academy of Sciences :—In this

country, Mr. G. Bentham and Prof. Boyd Dawkins ; on the

Continent, Profs. Brandt, De Candolle, Milne-Edwards, Hoff-

mann, M. de Verneuil, and Herr von Siebold.

We have lately alluded to the very large ethnographical addi-

tions made to the Berlin Museum by Dr. Lenz, Dr. Bastian,

and Dr. Jagor. A still more valuable collection has lately been

presented by Dr. Nachtigal, and is now in process of arrange-

ment. It embraces a vast variety of objects gathered amidst

widely-diversified tribes by this well-known traveller during his

last extensive tour through Africa, and affords a rare opportunity

for comparative ethnographical study.

A credit of 13,668/. has been requested from the Belgian

Chamber of Representatives by the Minister of the Interior, for the

astronomical and meteorological observatory of Brussels. Be-

sides the construction of new astronomical and magnetical instru-

ments, this sum will be used for the enlargement of observations

upon the periodical phenomena of vegetation. Special arrange-

ments will be made for carrying on the observations in the

garden of the observatory, on plants especially selected for the

purpose from the double point of view of the botanical geography

of the present time, and of the study of former climates of the

earth.

The Belgian Chamber of Representatives passed, on Janu-

ary 26, a resolution of great importance to geologists, allowing

the necessary sums for the publication, first, of the beautiful

coloured maps of the soils and sub-soils of Belgium, prepared

about thirty years ago by Andre Dumont, on the scale of

1 : 160,000, and which are long ago out of print ; and second, of

the MSS. of Dumont, with his numerous geological sketches

and drawings, and of the numerous notes he took during his

travels in Belgium, The MSS., which were purchased by

Government, are already arranged for publication, and their

appearance, as well as that of the maps, is expected about the

end of this year.

The Belgian Geological Society is engaged in the elabo-

ration of a scheme for the preparation and publication of a

detailed geological map of Belgium, on a large scale. The idea

of such a publication being already approved by the government,

the point under discussion now is the best means of engraving

the work, and the Society proposes to entrust the task to two

special committees, geological and cartographical ; both com-

mittees will be placed under a common directorship.

At the session of the Berlin Anthropological Society on

January 20 Prof. Virchow gave an extended account of a large

collection of diluvial remains found in the neighbourhood of

Weimar. They consisted of the bones of such animals as the

elephant, rhinoceros, arctic bear, deer, wild swine, &c. Apart

from their palaeontological value, they are extremely important

from an anthropological point of view, as among the bones are

several flints, remains of fires, and peculiarly divided fragments

of bone, all indicating the presence of man in company with the .

animals mentioned. Dr. C. Jung described the superstitious

observances and use of charms and amulets among the aborigines

of Australia. The bones of animals which have been eaten, or

the bones of dead relatives are regarded with peculiar reverence

by almost all of the tribes. There was also a discussion on the

supposed Phoenician inscription lately found on a block of stone



Feb. I, 1877] NATURE 305

in North Russia, Dr. Wettstein declaring it impossible to connect

it with known Phoenician characters.

In the January session of the Swedish Anthropological Society

H. Torell gave the results of an interesting comparative study of

the Esquimaux and Japanese. The anatomical and ethnogra-

phical resemblances are so striking that they give additional

strength to the theory of the settlement of America from Asia

by the way of Behring's Straits.

H. V. Schlagintweit-Sakunlunsky publishes, in connec-

tion with his report on the botany of the Himalayas, presented

before the Berlin Academy of Sciences, an interesting comparison

between the snow limits of the great Asiatic mountain chain and

those of the Swiss Alps. The Himalaya range shows a snow

limit at the height of 16,600 feet on the northern side, and

16,200 feet on the southern side. That of the Kuenlun range

varies from 15,100 feet on the northern side, to 15,800 on the

southern. The snow limit of the Alps shows an average height

of 9,000 feet, 8,900 feet on the northern side, and 9,200 feet on

the southern.

In the last session of the Austrian Meteorological Society,

Prof. A. von Obermayer read a paper on the nature of fogs,

strongly advocating the theory regarding them as minute drops

of water, the specific gravity of which is overcome by the friction

between the particles of air, according to Stokes's hypothesis.

In a communication in the Daily News of January 25, in

reference to the Cairo Geographical Society, by the Alexandria

Correspondent of that paper, some interesting details are given

of papers read on the Eastern Sudan and on Darfur.

The use of rock crystal for normal scientific apparatus has

recently been advocated by S. Stein, of Bonn, in a communica-

tion to the German Chemical Society. For scale-beams and

scale-pans it is especially adapted, as it is entirely unaffected at

ordinary temperatures by acids, bases, or the gases and moisture

present in the atmosphere, while possessing nearly the same

specific gravity as aluminium—2*65—and being comparatively

unelastic. It is equally practicable for standards of measure,

longitudinal as well as circular. Discs to be used for telescopes,

theodolites, quadrants, &c., if cut at right angles to the chief

axis, show an almost absolute unchangeability of form. The
smallness of the coefficient of expansion renders it also eminently

well fitted for normal thermometers, where accuracy and not

cost is the chief requisite.

Commander Cameron having been invited by the Geogra-

phical Society df Paris to deliver a lecture on his journey across

Africa did so at an extraordinary meeting held by the Society in

the large hall of the Sorbonne, on January 26. The place,

although fitted to accommodate 2,000 people, was crowded to

inconvenience. On Saturday a banquet was given to Com-
mander Cameron by the Fellows of the Geographical Society,

about 200 being present. The President of the Republic was

represented by his first aide-de-camp, the Marquis D'Abzac, and

the Minister of Public Instruction by his general secretary, M.
Watteville, who delivered to Commander Cameron the University

gold palms and diploma. The knife and fork used by Living-

stone in his African travels, and which had been purchased by

MM. Rambaud, the large French trt^ders established in Zanzibar,

and presented to the Geographical Society of Paris, were used

by Cameron. A magnificent album of the portraits of all the

persons present at the banquet will be sent to Commander
Cameron. MM. Hachette and Co. are preparing a magnificent

French edition of Cameron's work.

At the session of the Berlin Academy of Sciences on January

25, Prof. Du Bois-Reymond gave a report of the investigations

carried on in connection with the Humboldt foundation intrusted

to the Academy. At present two travellers are supported by

the funds—Dr. Hildebrandt, who is studying the snowy regions

of the Kilimanjaro Mountains in Eastern Africa, and Dr. C.

Sachs, engaged in researches in Brazil on the nature of the

electricity of the electric eel.

A PIECE of burnt stone resembling a piece of partially burnt

slate coal, with white sparkling specks on it, fell at Ecclefechan

on the evening of the 2nd January. Two men, walking on

the Glasgow road, heard a noise behind them, and on turn-

ing round they found the stone referred to embedded in the

ground to the extent of half-an-inch or more. One of them

attempted to lift it but got his hand burnt. The stone, which

measures about four inches by two, and weighs nine ounces, took

twenty minutes to cool. A volume of smoke proceeded from it.

A FEW years since, M. Delacour, sub-director of the Danish

Meteorological Institute, invented the so-called phono-tele-

graphic system. Since then he has carried on an extensive

series of experiments, the cost of which has been defrayed by

the Danish Government, with the view of perfecting the new
system. The results of his investigations were displayed a few

days since to a company of electricians and members of the

Danish Parliament. As is already known this system is based

upon the application of vibrating currents, tuning-forks of the

same number of vibrations per second being brought within the

influence of current at both ends of the wire, M. Delacour

made use on the above occasion of twelve different pairs of

tuning-forks, all of which were connected at the same time with

a single telegraphic wire. He was then able to send simul-

taneously twelve messages by means of the tuning-forks as well

as one by the ordinary method, and most satisfactorily solved

the problem with regard to the use of a single wire for the

forwarding of numerous messages at the same time.

Prof. Anton Kerner, author of the "Means of Protection

in Flowers against Unwelcome Visitors " (Nature, vol. xv.

p. 237), has lately received from Charles Darwin the following

characteristic epistle :—" Allow me to express to you my
heartiest thanks for the pleasure experienced in reading your

work. You have opened up an entirely new field of research,

and explained many things which were previously enigmas to

me. I find that I have fallen into many mistakes, in the pre-

paration of my last book, when touching upon the subject which

you have considered so fully."

The last number of the jfahrbuch der k. k. geologischen Reichs-

anstalt (vol. xxvi. No. 3) contains a very valuable elaborate

paper by K. M. Paul—" Grundziige der Geologic der Bukowina "

—with a map on a scale of i : 280,000, reduced from that of the

Geological Survey, and embodying the results of the survey,

made during the last four years, together with the data furnished

by former explorations. The southern, hilly corner of the

Duchy is occupied by an island of crystalline rocks, bordered

on one side by a zone of mesozoic limestone (Dyas and Trias),

A broad zone of the so-called Carpathian sandstones (Neo-

comian, Gault, and Upper Chalk, and probably Eocene) follows,

as is generally the case at the northern slope of the Carpathian,

and crosses the land in a north-western direction. Further to

the north-east we see a broad district covered with Neogene

formations (Lower and Upper Mediterranean, and Garmathian

stages), diluvial deposits, and loess, which district meets with

the Galician plains to the west, and the Podolian to the north.

The geological structure, and especially the volcanoes of the

southern parts of Luzon (Philippines) are the subject of an in-

teresting note by Dr. Drasche, being a preliminary report upon

his recent travels in the interior of the island, which appeared

in Tchermak's Mineral. MiUk., 1876, Heft 3. The note is
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accompanied by a map on the scale of i : 1,000,000, constructed

after that of M, Jagor (" Reise in den Philippinen ") and by

some views and geological sections. The volcanoes of the Taal

district, the Majajai, the Monte Labo, and Sierra Corasi, the

Ysarog, Buhi, and Mayon, or Albay, were visited by the author,

and are shortly described. Among other interesting observations

we notice the very steep slopes (32°) on which lava-floods may

flow sometimes without being interrupted for distances of more

than 300 feet, observed on the Mayon. The height of this last

being 2,374 metres (7,787 feet). Dr. Drasche points out the error

in the index of volcanoes, given in the late Mr. Poulett Scrope's

work, where the height of the Mayon is given as 3,200 English

feet. Another error of the Index is that an active volcano is

reported to exist on " the little island Mindoro," whilst on this

rather large island (250 square geographical miles) there are no

volcanoes at all, neither active nor extinct.

In a communication to the Vienna Academy on the nature of

gas molecules, M. Boltzmann abandons the notion that they be-

have like aggregates of material points (the atoms). He considers

that in estimating the impact action of the molecules, we may
almost regard the whole aggregate, which we denote as an indi-

vidual gas molecule, and which may consist of different sub-

stances, perhaps even ether atoms, as rigid. It is found that then

the ratio of the heat-capacities of the gas must be if, when the

gas molecules have ball-form. The ratio of the heat-capacities

will be I "4 if the molecules have the form of rigid bodies of rota-

tion, but which are not balls ; and 1 3 if they are of any other

form of rigid bodies. These numbers at least seem to agree so

far with those found experimentally, that one cannot say that

experiment furnishes a contradiction of the theory thus modified.

It is further shown that the values experimentally got for the

heat-capacity, under this view, are in satisfactory agreement with

the heat-capacities of solid bodies. Of course the gas molecules

cannot be absolutely rigid bodies ; this is already disproved by

spectral analysis, but it may be that the vibrations producing gas

spectra are merely brief shiverings during the shock of two mole-

cules, comparable to the sound perceived on the shock of two

ivory balls.

The current opinion as to the Ural range not bearing any

traces of former glaciers, is now contradicted by M. Poliakoff.

This explorer, who has had during the last ten years many
opportunities of making a close acquaintance with glacial forma-

tions in Southern Finland, in the basin of Lake Onego, and on

the Valdai plateau, reports that, while the lower parts of the

Ural ridge are connected under large alluvial deposits, its upper

parts, especially east of the water-parting, exhibit unmistakable

morainic deposits with scratched boulders. The rocks bear

also, sometimes, true glacial striae running from north-west to

south-east, and certainly such striae would be found more nume-

rous, were the localities more thoroughly explored than M.
Poliakoff could do as he crossed the ridge on his way to the Obi.

A lower secondary ridge, the last crossed by the highway before

Ekaterinburg, exhibits also many trainees of immense boulders

running in parallel directions, such as are found in Finland,

Erthonia, and northern Russia. Further east, on the shores of

the Obi (near to the mouth of the Irtysh), the lowest parts of the

loose deposits, which are roughly stratified sands, contain a good

deal of well-polished and striated boulders of glacial origin.

These observations make it very desirable that the Ural were

thoroughly explored by a geologist well acquainted with glacial

formations

.

The Gottingen Academy announces the following subject for

prize competition in the physical class till November, 1878 :

—

The question what special actions (if such there be) breathing in

pure oxygen gas of the ordinary density of atmospheric^ air has
on the animal organism, has not hitherto been answered by

researches with sufficient agreement Further researches, there-

fore, are desired, both on homoiothermal and, as far as practi-

cable, on poikilothermal animals ; in these should be shown, quite

specially, along with the phenomena externally observable in the

animals, the nature of the change of blood and material (excre-

tion of carbonic acid, nature of urine). In the view of certain

data, the purity of the oxygen from all foreign matters occurring

in its preparation must be carefully looked to, while a mixture of

atmospheric nitrogen within narrow limits, hardly to be avoided,

would not essentially vitiate the results. In the mathematical

class of the same Academy, new researches are desired on the

nature of the unpolarised light-ray, calculated to bring the ideas

regarding natural light from any source, near to those which

theory connects with the different kinds of polarised light.

We have received the Fourth Report of the New Cross

Microscopical and Natural History Society, which, we are glad

to see, continues to prosper. It contains an address by the pre-

sident, Dr. F. T. Taylor, on "Spontaneous Generation."

From the Seventh Annual Report of the Wolverhampton Free

Library Committee, we are glad to learn that a Naturalists' and

Archaeological Department has been established in connection

with that institution.

In 1875 a Bedfordshire Natural History Society was formed,

and it has just issued its first Abstract of Proceedings. It has

made a very fair beginning both as to numbers and as to the

quality of the papers read. We hope it will receive more en-

couragement from residents in the county than it appears to have

done, and that it will work diligently at local natural history.

One of the papers, accompanied by a map, is
'

' On the Botani-

cal Division of Bedfordshire," by Mr. W. Hillhouse, F.L.S.

Among the papers in the Proceedings of the Belfast Natural

History and Philosophical Society for 1875-6, is one by Mr. J.

J. Murphy on the Glacial Climate and the Polar Ice-cap. Mr.

R. Lloyd Patterson has a concluding note on some of the swim-

ming birds of Belfast Lough.

The additions to the Zoological Society's Gardens during the

past week include two Vervet Monkeys (
CercopUheeus lalandii)

from South Africa, presented by Mr. T. G. Butler ; two Arctic

Foxes ( Cams lagopus) from the Arctic Regions, presented by

Sir Thomas Erskine, Bart, F.Z.S. ; a Ring-Necked Parrakeet

{Palccornis torquata) from India, presented by Miss Smith ;

three Silky Marmosets {Midas rosalia) from Brazil, purchased.

SOCIETIES AND ACADEMIES
London

Royal Society, December 21, 1876.—"On the Rotation of

the Plane of Polarisation of Light, by Reflection from the Pole

of a Magnet," by George Francis Fitzgerald, M.A. Communi-
cated by G. Johnstone Stoney, F.R.S.
At the last meeting of the British Association, the Rev. j.

Ker described a delicate and very remarkable experiment, from

which it appeared that when plane polarised light is reflected

from the polished surface of the end of a powerful magnet, the

plane of polarisation is rotated. Mr. Geo. F. Fitzgerald has

recentlycommunicatedtothe Royal Society an explanation of this

curious phenomenon, of which the following is an abstract :

—

It is known from Faraday's and Verdet's experiments that

when plane polarised light is transmitted through transparent

diamagnetic or ferro-magnetic media, while under the influence of

a powerful magnet, the plane of polarisation will l^e rotated, sO

that the plane of polarisation of the emergent beam will differ

from that of the incident light. This action is most powerful

when the direction of transmission coincides with the direction of

the streams of magnetic influence, and in general the rotation is

in opposite directions in diamagnetic and in ferro-magnetic media.

Now, if we regard the incident light as formed of the two circu-

larly polarised beams which are equivalent to it, we learn from

Faraday's and Verdet's experiments that one of these beams is
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retarded more than the other in passing through the medium, or,

in other words, that they have different refractive indices. And
of course if a powerful iron magnet were transparent, we might
expect to find a much more powerful action of this kind upon
transmitted light. Iron, however, is not transparent, so that the
effect on transmitted light cannot be observed. But any effect

which this difference between the refractive indices can produce
upon reflected light may be made the subject of experiment, and
Mr. Fitzgerald has shown that the observation made by Mr. Ker
is an effect of this kind.

To show this, Mr, Fitzgerald splits the incident plane polarised
light into its two equivalent beams of circularly polarised light.

These circularly polarised beams are one right-handed and the
other left-handed, and, before incidence, are equal in intensity to

one another. If, however, their indices of refraction in the
magnet are very different, as Faraday's and Verdet's experi-

ments lead us to suppose, their intensities after reflection will be
sensibly unequal, and their phases also will in general be
unequally affected. Hence their united effect after reflection is

to produce in general an elliptically-polarised beam, the major
axis of which is inclined to the plane of original polarisation,

thus producing that appearance of a slight change of the plane
of polarisation which was observed by Mr. Ker.

Mr. Fitzgerald has repeated Mr. Ker's experiment, and ascer-

tained that the reflected light is, in fact, elliptically polarised, as

indicated by the theory. He has also found that when the
polished pole of the magnet is gilt the observed effect disappears.
This is a further confirmation of the theory, since gold is dia-

magnetic, and therefore too feeble to produce an appreciable
effect, if the effect is due to the cause which Mr. Fitzgerald has
pointed out.

January 11,—" On some Phenomena connected with Vision,"
by li. Thompson Lowne, F. R. C. S. , Arris and Gale Lecturer
at the Royal College of Surgeons, &c., communicated by Prof.
Stokes,

The author arrives at the conclusion that the intensities of the
sensations produced by various illuminations of a white surface

vary as the square roots of the intensities of illumination, by
comparing the shadows, cast in Lambert's well-known experi-
ment, with ruled shades, as those of engravings and wood-cuts,
taking the amount of reserved white in the latter to indicate
directly the intensities of the sensations produced by them. He
considers the number of rods and cones stimulated on a given
area of the retina as the measure of sensation, and proportional
to the reserved white.

He further finds, by a repetition of the experiment of MM,
Delbceuf and Plateau, that the grey ring seen on a rotating disc
with a black or white sector, disappears when the sector is suffi-

ciently narrow and the rotation sufficiently rapid, and that the
rate of rotation necessary to produce this result with the same
disc and sector varies as the square root of the intensity of the
illumination of the disc.

Lastly, he proposes a modification of Fechner's formula, which
only requires a change of Fechner's convention that the liminal
increment of sensation is constant. The author proposes to con-

sider that —r=^ oc A 6". The formula then becomes, in accord-

/dx _
~^' = K^ x = S, which

he regards as a physiological instead of a psychical one.

Anthropological Institute, January 23,—Col. Lane Fox,
F,R.S., president, in the chair.—A new member was announced.
—Col. Fox then read his report to the Anthropometric Com-
mittee of the British Association on the Second Royal Surrey
Militia. The measurements, which comprised the profession,

race, origin, age, height, weight, chest measurement, colour of
hair and eyes, and strength of arm, &c., of 459 individuals
afforded some interesting lacts concerning what might be called
a fairly representative number of men from within a radius of
twenty miles round Guildford, It appeared that the colour of
the hair was in 391 cases brown or dark brown, and in only two
cases black, and m two cases red, one of the latter being Irish.

As to eyes, 311 were grey, light blue, or blue, 133 brown or
dark brown. Col, Fox proposed some modifications of the
existing tests of strength of arm and sight ; suggesting that in

the first the test should be the same as in drawing a bow, neither
hand being in any way supported, and the pull being from an
object not fixed. From a table of twenty comparative cases the
average of strength showed in the case of puUing from a fixed

point, 165 "55 lbs., while the same men pulling with the one
hand against the other only 81 '95 lbs. From the general results

Col. Fox considered that the muscular strength, vital capacity,

&c., of our reserve and regular forces would show very favourably
in comparison with those of the ordinary population, and so dis-

pose of some of the frequent alarms given by the "man in the

street" as to the deterioration of our forces in physique.—Mr.
Street, President of the Philological Society, read a very inte-

resting paper on the development of language, and Mr. E. B,
Tylor and the President and others took part in the discussion.

—Papers by Mr. Knowles, of Ballycully, Ireland, on the clas-

sification of arrowheads, and on the "Portstewart find," were
also read, and numerous objects illustrating the papers were
exhibited.

Physical Society, January 20.—Prof. G. C, Foster, pre-
sident, in the chair,—The following candidate was elected a
member ot the Society : Mr. A. G. Greenhill, M.A,—Dr.
Huggins exhibited an enlarged view of a photograph, half an
inch in length, of the spectrum of the star a Lyrse, which he
has recently taken in a manner similar to that in which the spec-

trum of Sirius has already been obtained. The first results were
very unsatisfactory, in consequence of the clockwork being in-

sufficient for maintaining the image of the star on the slit for a
length of time, Mr, Grubb has, however, devised a secondary
control apparatus, the employment of which renders it impos-
sible for the error to exceed one- tenth of a second. In the spec-

troscope employed the prism was of Iceland spar, and the lenses

of quartz. Dry plates were employed, and the necessary breadth
was secured by slightly changing the position of the image in-

stead of by the use of a cylindrical lens. Dr. Huggins has also

been engaged in taking a series of photographs of the moon,
and hopes to obtain some information in regard to the question

of a lunar atmosphere of small extent. In the spectnim of a
Lyras a line occurs corresponding with H^ in the solar spectrum,
and several more refrangible ones which he is at present unable
to explain.—Mr. Lockyer considered the results which Mr.
Huggins is obtaining to be of extreme importance, and he
pointed out how he hopes a large series of photographs of

stellar spectra will afford valuable information in regard
to the constitution of certain substances now supposed
to be elementary, such as calcium. Some time ago he com-
municated a paper to the Royal Society on the spectrum of
this metal, and he considers that it is not a simple substance,

but that the H lines are due to two elementary substances of
which it is composed, and this supposition is confirmed by the
fact that in the photographs exhibited by Dr. Huggins only one
of the H lines is present, that is, only one of the constituents of
the metal calcium is present in the star a Lyrse.—Mr, W, C.
Roberts read a paper on the artificial production of columnar
structure. He gave an account of the several theories which
have hitherto been given as accounting for this phenomenon
and that of cross-jointing, as observed in the Giant's Causeway,
and he dwelt specially on the views of Mr, R. Mallet and Prof.

James Thomson. He found as the result of experiment, that

when certain masses of clay and sand are heated to about
1300° C. they contract to about the same amount as a basalt

does in passing from the molten to the solid state, and that

beautiful columnar forms are produced. He had hoped, by
accumulating a number of specimens, to have been able to esta-

blish a relation between the strains at the point of rupture and
the dimensions of the hexagons, but in the small masses em-
ployed the strains were so numerous that it was impossible to

apportion their influences. He had, however, obtained a number
of specimens which possessed much interest.—Mr. Lecky re-

ferred to a very fine columnar cliff in the island of Bedness, in

Valencia Harbour, which he has examined in the hope of finding

cross-joints, but, although some breaks exist, there are none at

all comparable to those in the north of Ireland.—Prof. Guthrie
showed an arrangement he has recently devised, in the hope of
making the mercurial as sensitive as the water barometer. It

consists of an ordinary siphon barometer in which the two
vertical tubes are united by means of a long uniform horizontal

tube having a diameter considerably less than that of the main
tubes. The instrument is filled in the same manner as the ordi-

nary siphon barometer, except that a bubble of air or dilute acid

is left in the narrow tube. For a given rise of pressure the
absolute amount of mercury which passes from the shorter to the
longer tube depends upon their diameters, and as these are great in

comparison with the tube uniting them, the motion of the bubble
will be considerable in comparison with that of the summit of
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the mercurial column. In the instrument exhibited, the hori-

zontal tube was formed into a spiral, in order that the vertical

tubes might be in close proximity. He then exhibited a number
of thin india-rubber balloons, filled with water, which he has
arranged with a view to illustrate the nature of jellies. When a
jelly sets, it is assumed that the solid matter collects in the form
of cells containing liquid, which burst on the application of heat.

By weighing at intervals one of these india-rubber bags, he has
found that evaporation takes place from its surface, thus with a
bag weighing initially 749*4 grms,, there was a loss of 0*95
grms. in the course of twenty-four hours. He is also examining a
bag filled with salt water and immersed in water, in order to

ascertain whether salt as well as water is capable of traversing

the septum. Lastly Prof. Guthrie exhibited a large series of
Chladni's rings, rendered permanent on cardboard by pressure,

in contact with' the plate which had been caused to vibrate, in a
copying press. The sand and lycopodium were caused to adhere
firmly by dilute gum.

GOTTINGEN

Royal Academy of Sciences, December 2, 1876.—Re-
marks on some surfaces of a constant degree of curvature, by
M. Enneper.—On the anatomy of Rhizocrinus lofotensis, by M.
Ludwig.—On phenoxylic acid, by MM. Hiibner and Buchka.

Rome
R. Accademia dei Lincei, December 3, 1876.—The follow-

ing, among other papers, were read :—Mechanical experiments
on the resistance of the principal metals used for fire-arms,

by M. Rosset,—On the graduation of the Palmieri electro-

meter modified by Cantoni.—On Crookes's radiometer, by M.
Marco.—Researches on picrotoxine, on cumosphenol, on action

of chloride of acetile on santonic acid, on santonic chloride, on
the chloride and the bromide corresponding to santonic acid, by
M, Paterno, Cannizzaro, and others.—Petrographic studies on
Latium, by M. Striiver.— Studies on the minerals of Latium, by
the same.—On the muscular structure of the ventricle of the
human heart, by M. Todaro.—The theoretic velocity of sound
and the molecular velocity of gas, by M. Betti.—On fluoride of
magnesium, by M. Cossa.—On the distribution of subterranean
water in the district of Iglesias.—On the small motions of an
entirely free rigid body, by M. Cerruti.—On the anatomy and
physiology of the retina, by M. Boll.

Paris

Academy of Sciences, January 22.—M. Peligot in the

chair.—The following papers were read :—Craniology of the

Negrito and Negrito-Papuan races, by MM. De Quatrefages and
Hamy. The authors presented the fifth number of their Crania
Ethnica, In this note they point out the differences between
the two races named, and sketch their distribution. They are

beginning the study of the Tasmanian type.—Memoir on electro-

capillary actions ; in which are treated :—(i) The depolarisation

of the electrode and the electric effects produced on contact of

the skin and various liquids
; (2) Relations between electro-

motive forces, quantities of heat liberated during their produc-
tion, and diffusive power, by M. Becquerel. Acids in contact

with the skin take positive electricity, while alkalies take nega-
tive. With an alkaline liquid and the finger, e.g. the pores in

the interior of the finger play the part of negative poles, those in

the exterior of positive ; the liquids within the finger tend to be
deoxidised, those without to be oxidised. Soup and wine in the
stomach being in contact with venous blood through the vessels,

the exterior surface of the latter is the negative pole of electro-

capillary couples, the positive poles being within. Thus the
liquids of the stomach are reduced and the blood oxidised. M.
Becquerel finds the greater hydration of acids has always a less

influence on the electromotive force than on the amount of heat
liberated. There does not seem to be any relation between
diffusion and the production of electromotive force.—Researches
on substituted eugenols, by M. Cahours.—Contemporaneous
formation of zeoliths (chabasie, christianite) under the influence

of thermal springs in the environs of Oran (Algeria), by M.
Daubree.—On the structure of the calcareous shells of eggs and
the characters which may be inferred from it, by M. Gervais.
This inquiry was suggested by the discovery of a few egg-like
fragments in some beds of detritus at Rognac in Provence, by
M. Matheron. From comparison the author thinks these fossil

eggs did not belong to a bird but to a reptile ; the structure of
the shell closely resembles that of certain iCmydosaurions. And
this reptile, if really M. Matheron's Hypselosaurus, as seems

likely, had more resemblance to Chelonians than the few frag-
ments of its skeleton found there would indicate.—Observations
of eclipses of Jupiter's satellites at the Observatory of Toulouse,
by M. Tisserand.—On the advantage there would be in replacing
quinine by cinchonidine in treatment of intermittent fevers, by
Mr. Weddell. Cinchonidine can be obtained at a third (or less)
of the cost of quinine ; its effect is as good, and some patients
can take it more easily than quinine.—On the transmission of
excitations in nerves of sensibility, by M. Bert. The end of the
tail of a young rat was skinned, turned over and inserted in the
back, and held there by sutures till union occurred. Eight
months after, this " handle " was cut. On the dorsal stump being
pinched the rat evidently felt pain. In this fragment, then (says
M. Bert), the excitation of the sensitive nerves is propagated
from the thick end to the thin, or the inverse direction to the
normal. But this sensibility of the dorsal stump diminished
from the second day and soon disappeared. The nerves, sepa-
rated from their trophic centres, had degenerated. Perhaps after
a longer interval the influence ofnew trophic centres might be suffi-

cient, and sensibility would persist after section.—On the commu-
nication which must have existed, in historic epochs, between the
chotts of Tunis and the Mediterranean, by M. Roudaire.—On the
capacity of saturation of manganous acid, by M. Gorgeu.—On
the normals which may be drawn to a given point in a conic, by
M. Laguerre.—Note on a manometric appara us, h propos of a
recent communication of M. Cailletet, by MM. Mignon and
Rouart. It consists of a metal reservoir containing a liquid, and
a glass tube indicating movements of the liquid ; the two parts
are connected by a suitable joint.—Action of heat on quercite,
by M. Prunier.—On the fermentation of urine—reply to M.
Pasteur—by Dr. Bastian.—On the characters of the electric dis-

charges of the torpedo, by M. Marey. He shows that the volun-
tary discharge of the fish is formed of the addition of a series of
successive currents, and resembles, in complexity, muscular con-
traction, which consists of a series of shocks, the effects of which
combine to produce the contraction.—On the return of contrac-
tility in a muscle, where this property has disappeared in conse-
quence of strong induction currents, by M. Carlet. The con-
tractility returns while the muscle is subjected to weaker currents.
—On the physiological and therapeutical properties of glycerine,
by M. Catillon. —On the nidificalion of the Aye Aye, by MM.
Milne-Edwards and Grandidier. In this it approaches the
lowest order of Lemurians. The higher carry their young
attached to their back or to their breast.—On the modification of
the floral envelopes of Gramineae, according to the sex of their
flowers, by M. Fournier.—On the theory of ventilation, by M.
Chaumont. A change of i per cent, in the moisture produces
as much effect on sensation as 2"32° C.—On seven favourable
cases of transfusion of defibrinated blood, by Dr. Ladislas de
Bellina.
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GRIMM'S LAW
/':)imvCs Law : a Study. By T. Le M, Douse. (Triibner

and Co., 1876.)

THIS is a very able and closely-reasoned book. Its

object is to explain the cause and origin of that

curious shifting of sounds known as Grimm's Law, in

virtue of which a particular sound in one member of the

Indo-European group of languages must answer to

another particular sound in another member. The dis-

covery of the law laid the foundation of comparative

philology, and raised etymology from mere haphazard

guesswork to the rank of a science, but the primary cause

and reason of the law itself are still under discussion.

We have still to learn why a classical aspirate must

answer to a Low German media and a High German
tenuis, or a classical tenuis to a Low German aspirate

and a High German media.

Mr. Douse's book is intended to be an answer to this

question. After criticising and rejecting the various at-

tempts that have been made to solve the problem, he

essays a fresh solution of his own. He begins by assuming

that the cause of the law must be ultimately found in the

principle of least effort, and therefore that no explanation

of it can be considered satisfactory which does not derive

the weaker sounds from the stronger ones. He then ap-

peals to the curious fact of which the Cockney interchange

of iv and v is an example, and from which we learn that

where one dialect is in presence of another it compen-

sates for its mispronunciation of a sound in the latter by
inverting the places of the two sounds. The same person

who leaves out the aspirate where it ought to be sounded

will insert it where it has no reason to exist. This is a

simple case of " Cross Compensation." Grimm's Law, which

involves the interchange of three sounds instead of two,

is a more complicated and somewhat varying instance of

the same phenomenon, and is referred by Mr. Douse to

what he terms " Reflex Dissimilation." He believes,

therefore, that the phonetic characteristics of the different

branches of the Indo-European family were developed

while they were still dialects of one and the same lan-

guage, and that the characteristics once acquired were

only preserved, and perhaps intensified, after the break-

ing up and separation of the parent tongue. The aspirates

originated in the dialect which afterwards became the

Low German branch, while the dialect which became the

High German branch favoured the soft consonants or

media?. Mr. Douse further holds that the parent lan-

guage possessed at the outset only tenues or hard conso-

nants. The phonology of the Lithu-Slavic branch, which
agrees partly with that of the Indian section, partly with

that of the Teutonic section, is explained by supposing

that the dialect from which it has descended was originally

in contact with the dialects of the High Germans and
Indo-Greeks, and not with that of the Low Germans, and
that its tenues were changed into media; through the in-

fluence of the High German dialect before the latter had
become affected by Low German aspiration.

This is a bare outline of Mr. Douse's theory, in con-

nection with which he has introduced a large number of

Vol. XV.—No. 380

subsidiary remarks and suggestions of great value and

interest. It will be seen that the theory agrees better

with the view of J. Schmidt, who maintains that the

several members of the Aryan family of speech were

originally dialects at a greater or less distance from a

single centre, than with that of Fick, who would draw a

sharp distinction between the East Aryan and the West
or European Ar>'an groups. Indeed, in so far as Fick's

hypothesis implies the chronological descent of one Aryan

dialect from another, Mr. Douse's system is absolutely

incompatible with it. Mr. Douse, however, seems to me
to have fully shown the untenability of the chronological

hypothesis under any form, and to have proved once for

all that any satisfactory explanation of the phenomena of

Grimm's Law must rest upon the belief that the phonetic

systems of the various members of the Aryan group go

back to a time when they were still co-existing dialects of

one primitive tongue. Here as elsewhere language begins

with dialectical variety, at least so far as comparative

philology has any cognisance of it.

I cannot accept Mr. Douse's postulate, however, that

all phonetic problems are to be tested by the principle of

laziness or least effort, and that the mere fact that a

hypothesis demands the change of a weaker into a

stronger sound is a condemnation of it. The principle of

laziness in philology can hardly be compared with the

law of gravitation in physics, and allowance should be

made for the contrary principle of emphasis. The
healthy desire to exert oneself is nearly as strong an

element in human action as the desire to escape trouble.

No doubt the principle of laziness has been a most

powerful agent of change in language, but it has not been

the sole agent of change. The problems of speech un-

fortunately do not admit of so simple a solution.

This postulate leads Mr. Douse to another view, which

seems to me equally unfounded. Because we can reduce

by phonetic analysis the various consonants and vowels

of uttered speech to a few tenues and the single vowel a,

he concludes that the parent Aryan once contained no

other sounds than these, and that there was a period

when the alphabet consisted of little more than the letters

k, p, t, and a. This theory of course goes along with the

belief that the roots of our Aryan languages can be cut

down to a combination of the vowel with a single con-

sonant, a belief which appears to me the tie plus ultra of

the improbabilities resulting from the prevalent doctrine

of roots. There is a good deal to be said for the opinion

according to which the European a, e, and are not dif-

ferentiated from a primitive a, but on the contra:ry the

Indian a is the single sound into which the three vowels

have coalesced.

I am compelled to part company again with Mr. Douse

on the question of the two classes of gutturals which the

parent Aryan is believed to have possessed. His theory

js that the single tenuis k split up into the two varieties of

pronunciation, kw {qti) in the western dialects and ky f^s)

in the eastern (and Lithu-Slavic) dialects, and that origi-

nally, therefore, there was only one guttural, or class of

gutturals {k, ^, kli). M. Havet here seems to me to be
more in the right in holding that the parent speech had
from the beginning two classes of gutturals, one the pure

k (^, kh) and the other a labialised kw {gw, khw). The
pure k became 's in the Indian (and Lithu-Slavic
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languages, very probably, as Mr. Douse suggests, through

the medium of ky. But in spite of his arguments to the

contrary, kw still seems to me a harder sound than simple

/', so that even if we accept his own test of the principle

of least effort, the latter sound should be derived from the

former, and not the converse.^ He confesses himself, more-

over, that his theory fails to explain the equivalence of the

Sanskrit jiv and the European reduplicated root gwi-givi
" to live " (as in the Latin vive7-e and our quick), an equi-

valence which can only be accounted for by supposing

that in this particular instance the Indian dialect has pre-

served the labial semi-vowel of the original root. Equally

instructive is the equivalence of the Greek yaarrip, and

the Latin venter {(or gweJtSei-), which Mr. Douse does not

notice, as it shows that Greek could sporadically deal

with the guttural in the same way that Indian and Lithu-

Slavic habitually did. I can see no reason why these dia-

lects should nothave sibilated k pure, very possiblythrough

an intermediate ky, at the same time that kxu was being

reduced to simple k. I have heard kyi/id and conker from

the same lips. To the instance of words with primitive

ghw given by Mr. Douse, may be added eXa^vs, Lat.

/evis (for legvis), and j3paxys, Lat. brevis (for bregvis).

The excellence of Mr. Douse's book has led me to dwell

upon the points which seem to me open to objection, and

I have left myself no space to draw attention to the many
striking suggestirns and new points of view scattered

through the volume. I cannot, however, quite pass over

the note in which he maintains the existence of bivocal-

ised roots {aka, ata, &c.), and acutely suggests that the

Greek i\ik and eKfivos imply dissyllabic roots as much
as the archaic Latin enos or the Sanskrit ana, Lat.

olle (for omdus). Mr. Douse has materially helped for-

ward the solution of the problem of Grimm's Law, and if

his theory is not secure from attack in every particular, in

its main outlines it will doubtless prove correct. At all

events the chronological hypothesis which derives the

phonetic systems of the Indo-European languages from

one another can never again be upheld.
A. H. Sayce

STEELE'S ''EQUINE ANATOMY"
Outlines 0/Equine Anatomy. By J. H. Steele, M.R.C.V.S.

(London : Longmans and Co., 1876.)

ALTHOUGH this manual is intended, as we are in-

formed on the title-page, for the use of veterinary

students in the dissecting-room, we think it quite possible

that it may have a larger sphere of usefulness.

As long as the study of zoology and comparative

anatomy was confined to those who had entered on the

medical profession, the human frame formed an excellent

standard with which every mammalian animal might be

compared in all its parts. Of late, however, since biology

has been introduced into general education, those who
have taken to it in earnest have not been long in finding

that without a pretty thorough knowledge of the details of

what may be termed the typical vertebrate structure they

arc on all sides beset with difficulties ; they make errors

in nomenclature, they cannot appreciate the significance

of bony processes, and are unable to generalise with

safety.

* Mr. Rh^s reminds me that in the Keltic languages at any rate kzv (//?/)

is proved to have passed into simple k (c).

Whether it is possible that the requisite amount of

detail will be mastered by those who are not stimulated

by the severity of rigid examinations on the way to a

professional career is a question which we will not dis-

cuss upon the present occasion ; nevertheless, those

teachers who are anxious that their pupils should have a

reliable work on the anatomy of some one of the lower

animals cannot do better than recommend the one at

present under notice. The ass is an animal the expense

of whose carcase is not excessive. Its size is sufficient

for the easy investigation of all its important parts, and

its structure is normal enough to form the basis for a

competent knowledge of all the essential parts of the

mammalian organisation. It is superior to the dog or

the cat, because both are as a rule too small for the satis-

factory demonstration of many of the more delicate

systems, such as the vascular and nervous, except by

those who have already had considerable experience in

dissecting. Another advantage is that the requirements

of the veterinary colleges have led to the production of

such works, and there are more elaborate ones, such as

that of Chauveau, the translation of which by Mr. George

Fleming we reviewed some time ago (Nature, vol. viii.

p. 158), to fall back upon where greater detail is called for.

On the other hand, a treatise on the anatomy of the dog

would with great difficulty repay any author for the time

and labour required in its production.

Mr. Steele's work commences with a chapter on the

methods and terms employed. The osteology of the

horse is then considered in detail, each bone being fully

described. This is followed by a section on arthrology,

in which the nature and action of each joint is explained.

The fourth part of the volume is devoted to special ana-

tomy, which is treated in the same way as is human
anatomy in dissecting manuals generally. Appended
are tables of nerves and vessels. The style in which the

whole subject is treated is not inferior to that adopted in

the best works on anthropotomy, at the same time that

the language is clear and concise. We do not quite

know why fascia should be spelt " faschia " throughout.

In his account of the liver, Mr. Steele reproduces an

error found in most works on the subject. This we can-

not correct better than by quoting the accurate descrip-

tion given by Prof. Flower in his Hunterian Lectures

before the College of Surgeons in 1872.1 There we learn

that " The liver is tolerably symmetrical in its general

arrangement, being divided nearly equally into segments

by a well-marked umbilical fissure. Each segment is

again divided by lateral fissures, which do not extend

quite to the posterior border of the organ. Of the cen-

tral lobes thus cut off, the right is rather [decidedly] th^

larger, and has two fissures in its free border dividing it

into lobules The two lateral lobes are subtriangU'^

lar in form. The spigelian is represented by a flat surface

between the portal fissure and the posterior [the vertebral|

border, not distinctly marked off from the left lateral by

;

fissure of the ductus venosus, as this vessel is buried deep

in the hepatic substance ; but the caudate is distinct and

tongue-shaped, its free apex reaching nearly to the border

of the right lateral lobe. In most works on the anatomy

of the horse (as those of Gurlt and Leisering) [to which

' Medical Times and Gazette, August 31, 1872, p. 219.
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we may add Chauveau and Steele] this has been con-

founded with the spigelian lobe of man."
In conclusion, we are sure that all teachers of anatomy

will agree that, in an educational point of view, Mr.
Steele's volume is a most valuable addition to the litera-

rature of the subject on which he treats.

OUR BOOK SHELF
Dutch Guiana. By W. G. Palgrave. (London : Mac-

millan and Co., 1876.)

Canoe and Camp Life in British Guiana. By C. Barring-
ton Brown, Assoc.R.S.M. (London : Stanford, 1876.)

These two works deal with a small portion of a region of
considerable interest from various scientific points of
view, but of which we as yet know comparatively little

;

indeed much of the region included under the name
Guiana is a terra incognita, and presents a fine field for
an enterprising explorer. Mr. Palgrave, whose long
-silence smce the publication of his classical work on
Arabia many have wondered at and regretted, spent only
a fortnight in Dutch Guiana, and this volume testifies

made a diligent use of his time. The work is more con-
nected with the historical, social, and commercial aspects
of the Dutch colony than with the strictly scientific, but
contains much valuable information about a country of
which even the Dutch themselves, we suspect, know
httle. Mr. Palgrave has gathered many facts about the
colony from various quarters, and ingeniously weaves
these into his pleasant narrative, so that a reader who
gets to the end of the little volume will have a very fair
idea of its history, present condition, and future pros-
pects. In a graphic and popular way he describes the
journeys he made up the rivers near the coast, and con-
veys a fair idea of the productions, the people, and
the aspect of the district visited. To the ethnological
reader, one of the most interesting chapters is that on
the Bush Negroes. Scattered all over the colony to the
number, Mr. Palgrave thinks, of about 30,000, are various
tribes of independent negroes, descendants of former
slaves, who rose against their Dutch masters, fought for
and obtained their freedom and liberty to settle pretty
much where they chose, and have lived peaceably beside
their former masters ever since. These Bush Negroes are
descended mostly from Africans of the same type, but are
now divided into three main tribes, and several subordi-
nate branches, with chiefs and sub-chiefs, each tribe
named from the place at which its treaty of peace and
freedom was signed, as Aucan, Saramaccan, and Moe-
singa. The interesting point is that "the grouping, once
made, perpetuated, and in the course of years it has pro-
duced in each instance a distinct type, till what was at
first merely nominal and accidental has become per-
manent and real." Mr. Palgrave's work is one of great
interest from beginning to end. It contains a clear map
and a plan of Parimaribo.

Mr. Brown is a much better surveyor and explorer than
he is a book-maker. As Government Surveyor of British
Guiana, he has visited nearly every corner of it—the
tracings of his routes on the map forming a regular net-
work of blue lines—and during his journeys has collected
a vast amount of valuable information about its physical
aspect, geology, fauna, flora, and people. The reports on
the physical features and descriptive geology of the
colony have, he says, been already published by the
Treasury Commissioners, and in the present volume he
professes to give only a popular narrative of his travels.
But the volume is something more than this, as almost
every page contains notes on the fauna and flora and
geological features, as well as natives that came under
his observation. All these notes are put down miscel-
laneously in the order of time, amid the notes of the

' incidents that occurred during the journeys, so that it

is difficult for one interested in the natural history of
the country to ferret out and classify the observations.
Mr. Brown would have done great service both to the
general and the scientific reader, had he gathered these
notes together and arranged them in an appendix, or
even if he had taken care to see that his work was pro-
vided with a carefully compiled index. In another edi-
tion we hope the latter want will be supplied, as it

will certainly add much to the value of the work, which,
notwithstanding the defects in plan we have mentioned,
is an important contribution to the information we
already possess about British Guiana. Mr. Brown, it

may be remembered, was the discoverer of the magnifi-
cent Kaieteur Fall, on the river Potaro, a tributary of the
Essequibo, an account of which we gave in Nature
shortly after its discovery in 1870 (vol. iii. p. 108). The
excellent map and well-execute I illustrations add much
to the interest and value of Mr. Brown's work.

The Royal School of Mines' Magazine. (London :

Wyman and Sons, 81, Great Queen Street, Lincoln's-
Inn Fields, W.C.)

This magazine, the first number of which we have just
received, is to be issued three times a year, under the
auspices of the students of the Royal School of Mines,
and is to be devoted to articles on travel, athletics, foot-
ball, and to other matters connected with the school. The
present number contains several articles, by former stu-
dents, on travel, an article on football, together with
a record of matches played by the Royal School of
Mines' Football Club, during the session 1875-76. It also
contains a list of papers on mining and metallurgy ; re-
sults of Royal School of Mines for 1875-76 ; a report of
the annual dinner of the club ; besides two original poems,
both of which are good.
We confess we are a little disappointed that greater

attention has not been paid to scientific subjects ; we
have no doubt, however, that this will be rectified in
future, and we heartily recommend the magazine to all

interested in the Royal School of Mines. J. McD. C.

LETTERS TO THE EDITOR
[The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. Nather can he undertake to return,

or to correspond with the zuriiers of, rejected viaituscripts.

No notice is taken of anofiymous cotiimunications.']

Storm Waves of Cyclones

I BEG to submit the following suggestion, to explain in a
general way by the accompanying diagram the view that might
be taken of the rise and great height of storm waves of cyclones
at sea, such as occurred in the Bay of Bengal, and inundated and
devastated extensive tract* of the coasts and islands on October
31 and November i, 1876.

It is generally observed that when the winds blow into a re-

entering angle of any sea-walls or quays, that the surge of the
wave rises higher in it than against the plane sea wall, and fre-

quently it shoots up the comer in a kind of spouting form.

Again, the tides in estuaries and friths, having bell-shaped

mcuths facing the ocean, and contracted inner ends receiving a
river, ri^e to very extraordinary heights, as in those of the Severn
and Thames, where disastrous floods have just occurred.

These heights are much increased when the winds blow into

them, as westerly into the Severn estuary, and easterly into the
Thames mouth, as during the recent gales. The ordinary
rise on the south coast of England of the tides is generally
only about ten feet, but at Bristol ihey may rise to thirty or
forty feet, which, in fact, would be greater than the height of
any storm-wave in a cyclone in India. Now if the course of
the revolving winds in a storm mass be considered as a spiral from
the outside to the inside, like a coiled watch-spring, then the
section of each spiral turn may be considered as decreasing from
the oi-tside to the centre inside. This will therefore resemble a
long re-entering angle or estuary tube twisted upon itself as a
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helix, and therefore if the water be driven in at the large end

and up to the small end of the spiral, it should considerably in-

crease in height as it went along and move with greater rapidity.

When arrived at the extremity of the spiral, it may be con-

sidered to remain there for some time and spread itself out

laterally in bulk at the high level as long as the violence of the

storm ^lasted. But when the force of the wind began to diminish,

this helped aqueous mass would more or less suddenly subside,

Cyclone—Horizontal Plan,

and rush down on all sides to seek its natural level. This

might occur at sea, and be evidenced by the long swell or rollers

frequently seen, or might be translated by progressive motion

to launch its tremendous weight on the land, and inundate it.

This, it may be conjectured, could only be effected over lands

about the level of the sea, over which the base of the funnel of

the cyclone would advance, carrying the inclosed mass of water

with it for part of the area of the revolving circle, which would
so far be still able to draw its supplies from the sea on the

coast yet included in its motion. As soon, however, as the

southern or equatorial limb of the circle had so far progressed as

to leave the sea behind it, then the friction of the earth would
prevent the inclosed mass of water following the cyclone, which
had been already cut off from its aqueous communication, and it

would be left behind to expand over and deluge the country lying

under its level.

In speculating on the dimensions of the Bengal storm-wave we
may assume, from the statements in the newspapers, that it was
a disc of fifty miles in diameter and twenty feet deep, when viewed

The means for counteracting the disastrous effects of the storm
or cyclone-wave in the Delta of the Ganges on life and property,

would probably be found in the erection of mounds, as proposed
by a writer in the Times. As this tract of country would be
destitute of stone or rock, and be composed chiefly of mud and
sand, it would be requisite to convert this into bricks first, as the

mud-mounds would not stand the impact of the storm-waves,
even in this country.

The design for the construction of these mounds would pro-

bably be most suitable after the model of the celebrated Tower

of Babel, projected by the post-Diluvial inhabitants of Mesopo-
tamia for a like purpose of self-preservation from inundation.

Vortex

"Polar Cyclones"—Etna Observatory

In reply to Mr. Clement Ley's letter in Nature, vol. xv.

p. 253, I fear I cannot at all agree with him as to the cause of

the polar depressions of the barometer. He says :
" The ' polar

cyclones ' appear to be themselves aggregates of those local de-

pressions, or cyclones, which have penetrated into the Arctic or

Antarctic regions, and have there partially or wholly coalesced."

Now, let us test the question in this way :—Suppose the surface

of our planet were all land, so that there was no watery vapour
in the atmosphere ; there would be no cyclonic storms, for they

are due to what Espy truly calls steam power ;—would the polar

depressions of the barometer be observed as they are in our

actual atmosphere? Mr. Clement Ley's reasoning seems to

require him to say that they would not ; I have no doubt that

they would. The causes which produce the west winds of the

middle latitudes (Maury's " counter-trades") would act as in our

actual atmosphere, and their centrifugal force, in rotating round
the poles, would produce a space of shallow atmosphere at and
around each pole, exactly like the depression at the centre of a

vortex of water, which would show itself, as at present, by a
depression of the barometer.

I see in Nature of the same date that it is proposed to form
a meteorological observatory on Etna. . I hope the opportunity

may be taken of obtaining what is one of the greatest desiderata

in the present state of meteorology—I mean a set of comparative

observations of the barometer taken at two neighbouring stations,

one at the sea-level, and the other at a great height. One such

set, continuous or taken at short intervals, extending over a few

years, and accompanied by observations of temperature and
wind (the latter by self-registering anemometers), would probably

give more informrtion on the physics of barometric waves than

could be obtained by any amount of observations, all taken at

the sea-level. I have urged this in Nature before, but it is so

important I hope I may do so again.

Joseph John Murphy
Old Forge, Dunmurry, Co. Antrim, January 20

Cyclone—Vertical Section.

as a frustrum of a cylinder, which might also represent, when in

a state of gyration, a cone of the same diameter and forty feet high

in the centre. The contents of this space would amount to about,

in bulk, 1,094,785,668,000 cubic feet, representing a weight of

7o>339.979, 169,000 lbs of sea-water, which would have flooded

over a perfectly level district of a disc of about 700 miles in dia-

meter, or 39,270 square feet in area to the depth of one foot hori-

zontally.

The Boomerang

Referring to my letter on the " Boomerang "

which you were so good as to publish in Nature,
vol. xiv. p. 248, I may, perhaps, be permitted to

add a few more statements on the same subject.

Concerning the use of the boomerang by the

North Gippsland aboriginal natives, I have no
more to add, but I have acquired some informa-

tion in respect to its use among the blackfellows

of South Australia, which may be of interest.

My informant is Mr. James, now a senior con-

stable in the Victorian police, but formerly, and
when I first became acquainted with him, manag-
ing a large cattle station at Blanchewater, on the

borders of the so-called Lake Torrens Basin.

Mr. James has had great experience among the

blacks of that district during many years both

before and after the time I first met with him,

during my second expedition into Central Australia.

I quote Mr. James's statements to me just as I noted them :-—

"Among the blacks about Blanchewater the boomerang is

made for killing game. It is principally thrown among flocks

of ducks, pigeons, and water-hens. It is not used often for

fighting nor for killing kangaroo. They might use it in a row

when short of weapons, and if their adversaries were not more

than twenty or thirty yards distant. The blacks did not
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generally like to use them except for killing small game, as they
often broke, and they have told me that their boomerangs were
not 'strong enough ' to kill a man. For fighting they have no
throwing weapons—no throwing-sticks for their spears, but throw
them by the hand, and only do so in extremity, for the spear is

too valuable a weapon. It is only used as a pike ; and they
obtain their spears by barter from some tribe to the north. In
ordinary fighting they use a weapon like a boomerang from 4 to

5 feet in length. It is held in both hands and blows are struck
with the convex edge. They were not warded off when I saw it

used, but the blows were struck indiscriminately—a sort of free

fight. These weapons are made by themselves of boxwood.
"In throwing the boomerang I have seen it usually held nearly

parallel with the horizon. When thus thrown it would rise and
return towards the thrower, but the blackfellows always told me
thatjalthough they could ensure its returning near them they could
not tell exactly where it would come to. They could tell the
direction but not the distance. If the boomerang^trikes anything
its course ceases.

"Some years ago the blackfellows living in the mountains just

south of Blanchewater had no boomerangs and no spears. Their
weapons were yamsticks and stones. They had no shields.

Boomerangs, spears, and shields were acquired by them from
the Blanchewater blacks, in return for which they bartered
Wallaby rugs ; at that time the Blanchewater and Deerie blacks
had absolutely no clothing.

" This system of barter is said to have been instituted by a Hill
blackfellow named Pompey, who, in 1856, was concerned in the
spearing of two men at Angepina. He escaped and went north
to the Deerie blacks, having first stayed some time with the
Blanchewater blacks, who understood both languages, being a
border tribe. He took up to the Deerie blacks some flour,

sugar, tobacco, and for some time settled at Kopparamanna.
He endeavoured to raise a confederacy to drive the white settlers

out of the Flinders Range, and is said at that time to have insti-

tuted the system of barter.
" I knew this Pompey in 1857, when he sent another black-

fellow, named Blanchewater Charley, to offer his services as
'nauto shepherd.' When Pompey then came in he told me
much of the above concerning himself, which was also current
among the tribes. He was a very shrewd fellow, and thus became
a leader among them. He was afterwards shot for killing station-

blacks. The national weapons of the Blanchewater blacks are
stones. These are thrown of the size of the fist, and are per-
haps thrown as far as a hundred yards, and with precision for

forty yards ; and in throwing, a rotatory motion is imparted to

the stone. At about forty to fifty yards they can hit a small
mark, such as a bottle, almost without fail. In fighting at close
quarters they ward off spear blows by means of a short stick

held in the hand, and if possible, in cases where the spear has
been thrown, clutching it in passing with the other. They do
not use a shield for stopping spears, but against stones, which,
as I have said, are the national weapons."

Although much of the above cannot be said to be strictly

belonging to the "boomerang," I have preferred to give Mr
James's statements in full as given to me.
Much that he says corroborates the statements I have made

in the letter referred to.

It is much to be regretted that no one else than myself among
your readers in Australia has recorded their observations on the
" boomerang," in reply to your correspondent's request.

Bairnsdale, Gippsland, Victoria A. W. Howitt

Longmynd Rocks
Mr. H. B. Woodward, in his " Geology of England and

Wales," p. 28, states that, near Shrewsbury, the Longmynd
Rocks are overlaid conformably by the Lingula Flags. I should
be glad to see the evidence upon which this conclusion is based.
So far as I have examined the district, the facts do not sustain
Mr. Woodward's view. Arenig fossils are found at the very
head of the ravines which cut back nearly to the quartzite of
the Stiper Stones. The beds under the quartzite are similar
in lithological character to the Arenig shales above, and I have
not heard of the lower shales yielding Lingula flag fossils. At
the base of the escarpment is the fault which separates the Stiper
Stones rocks from the Longmynd beds. I believe the Stiper
Stones beds are Arenig, in the absence of proof to the contrary.

The quartzose band of the Stiper Stones may represent the
arenaceous bed adopted by the Geological Survey as the base of
the Arenig. Charles Callaway

Wellington, Salop, January 15

The Measurement of the Height^f Clouds
It has always been a matter of some interest to obtain mea-

sures of the height of clouds, independently of observations
made from balloons or on mountains.

During last July and August I made a series of measures of
cloud -altitudes—the first, 1 believe, of their kind—by photo-
graphing the clouds simultaneously from different stations.
The details of the process would occupy too much space to

be inserted here, but I have reason to believe that the results
obtained are not as much as three per cent, in error. The cirrus
clouds which I measured varied in height from 22,000 to 25,000
feet ; massive cumuli from 6,000 to 7,000 feet. 1 did not get
any good examples of cirro-cumulus or .<;tratus. Rain-clouds
appeared at all altitudes up to 4,000 feet, I hope to resume the
measures at some future time. Arnulph Malloch

Terling Place, Witham

Mimetic Habit of Bats

In September, 1875, whilst paddling in a dorey (dug ou*
boat) through a narrow and dark creek leading from Belize
River, Honduras, to Reid's lagoon, we disturbed a number of
small bats which were clinging to the trunks and branches of the
mangroves overhanging the water. These bats were about six
inches in expanse and of a grey colour so exactly corresponding
with that of the trees on which they settled as to be with diffi-

culty distinguishable even at a distance of only a few feet. They
invariably clung to the trunk or bough tvith 7aijt^s expanded, and
were never, so far as I noticed, suspended from the branches.

I saw the same species in Black Creek of the same river in
February last year clinging to the trees in a similar manner, and
conclude it is the natural position of the animal when at rest. I
send this note as I do not recollect havini:^ anywhere seen this

curious mimetic resemblance and peculiar habit remarked upon,
loi, Grove Street, Liverpool, January 22 S. Archer

THE SPONTANEOUS GENERATION
QUESTION'^

TTHE following paper on this subject was read at the Paris
Academy ot Sciences on January 8 ^ :

—

The Academy has perhaps not forgotten that at the se.mce
of July 10 last. Dr. Bastian announced the discovery by him of
the physico-chemical conditions necessary and sufficient for the
spontaneous generation of certain varieties of microscopic
objects of the genus Bacteria. The experiment which, according
to Dr. Bastian, realises these conditions is very simple ; it con-
sists in exactly neutralising by liquor potassce urine deprived of
every organic germ and exposing the mixture to a temperature of
fifty degrees. In those conditions certain varieties of bacteria
promptly appeared.

Dr. Bastian has no doubt as to the bearing of his conclusions.
To all who are attentive to medical movements it is evident
that the debate relative to spontaneous generation has been
removed into the domain of the etiology of contagious diseases,

I immediately repeated the experiment, and I proved, among
other things, that it is sufficient to determine the saturation of
the urine by solid potash instead of potash in aqueous solu-

tion (which does not modify whatever be the physico-chemical
conditions to which it is subjected) for the mixture to remain per-
fectly sterile. I hence concluded that the interpretation given by
Dr. Bastian to his experiment was totally inadmissible.

Dr. Bastian replied {Comptes Rendus, July 31 and August 21) ;

he did not at all dispute the legitimacy of my reasoning, but he
affirmed that I reproduced his experiment badly and exceeded
the exact point of neutralisation of the urine. Such is, accord-
ing to him, the cause of the sterility of the liquid in my liands.

The question is then limited to the point : Have I done any-
thing else but replace the liquor potassa; by melted potash,
and specially, have I exceeded the point of saturation of the
urine, and is there anything amiss in so doing ?

I have examined the debate reduced to these terms, along
with M. Joubert, with all the attention of which we are both of
us capable, and we are able to declare to the Academy, on the
basis of new experiments, that the exact neutralisation of the
urine by solid potash, which we had melted, left the urine
sterile. We add, although that may not be indispensable, that
there is no obstacle to the fertilisation of urine, in the experi-

I Continued from p. 303.
- Note on the Alfration of Urine in reference to Recent Communications

of Dr. Hastian, by Mi\I. Pasteur and Joubett,



314 NATURE \_Feb. 8, 1877

ment of Dr. Bastian, in exceeding the point of saturation, even

sensibly. ^

The conclusion of my reply of July 17 last is then unassailable,

consequently it is not accurate that Dr. Bastian has found the

physico-chemical conditions for the spontaneous generation of

bacteria.

We have examined experimentally, with not less attention,

all the other points treated by Dr. Bastian in his papers of July

31 and August 21, subsequent to his original note of July 10.

We are prepared to discuss them, but as they might distract

attention from the main point of the debate we shall return to

them later if convenient. One thing is of importance at the

present moment, to know if Dr. Bastian is still convinced

that urine, exactly neutralised by potash, yields microscopic

organisms.

What we have said on the influence of solid potash may
be repeated for liquor potassce after it has been raised to 110°.

But we wish to reply to-day to Dr. Bastian solely by the facts

relative to solid potash, which suffice by themselves alone to

condemn the conclusions which he has deduced from his experi-

ments.

The reader will doubtless remark that in the preceding abstract

we have scrupulously avoided introducing the word germ and
opposing a doctrine to a doctrine. We have to do with a fact :

Yes or no, does urine which has been boiled so as to be sterile, and
better still, fresh, natural urine, just from the bladder, not having

been submitted to any preliminary boiling—does this at 50° yield

organisms after having been neutralised by potash ? Dr. Bastian

says yes, and this is his pretended great discovery. We say no,

and we demonstrate by proving that Dr. Bastian would have
obtained a result absolutely contrary to that which he published

if he had made use of the substance KO,HO, which alone, in

cases when it is pure or only associated with mineral matters in

small quantity, has the exclusive right of being called potash.

The following reply to the above by Dr, Bastian was read at

the Paris Academy, January 22 ^:

—

At the seance of the Academy of January 8 ^M. Pasteur, in

conjunction with M. Joubert, contributed another "Note sur

I'Alteration de I'Urine," in reply to the last communication which
I had the honour of submitting to the Academy at its seatice of

August 21 of last year.

It may, perhaps, be permitted to me to state that an account

of my researches on the fermentation of urine, much fuller than

what has appeared in the Comptes Rendus, is now to be found in

the Proceedings oi \hs. Royal Society No. 172, 1876 ; and to this

paper I would particularly call the attention of all those who are

interested in the question of the mode of origin of Bacteria and
other related problems.

I have found, as stated in an earlier communication to the

Academy, that previously sterile urine, when exactly neutralised

by boiled liquor potassse (of the British Pharmacopoeia) will

rapidly ferment and swarm with Bacteria, if the mixed fluids

are maintained at a temperature of 50° C. M. Pasteur, after

repeating my experiments with certain variations, said {Compt.

Rend., July ly, p. 178): **Je m'empresse de declarer que les

experiences de M . le Dr. Bastian sont, en effet, tres-exactes

;

elles donnent le plus souvent les resultats qu'il indique." He
then explains why he differs from me as regards the interpreta-

tion of these experimental results. It is somewhat confusing,

therefore, to find M. Pasteur now saying in his most recent com-

munication :
*

' une seule chose importe en ce moment, c'est de

savoir si le Dr. Bastian est toujours convaincu que I'urine neu-

tralisee exactement par la potasse donne des organismes micro-

scopiques ? " My reply is simple. M. Pasteur has implied {J.oc.

cit. p. 179) that solid potash heated only to 100° C. does lead to

such an effect ; I, however, have made no experiments with

solid potash, though, in operating with the boiled liquor potassas

already named, I have many times obtained the result indicated,

and am quite prepared to demonstrate to others the fact of the

occurrence of fermentation in urine under these conditions.

In using solid potash M. Pasteur departed from the conditions

of my experiments in a way- which was wholly needless. It will

be found much more convenient for others to repeat them exactly.

Seeing that a strong solution of potash in suitable quantity can

be easily heated in a closed glass tube to the temperature which

' It is not useless to say here that, contrary to what is generally admitted,

urea in aqueous solution or in urine is decomposed at loo* (J. and even
at temperatures much lower. The product of decomposition is carbonate
of ammonia.

=» On the Fermentation of Urine; Reply to M. Pasteur. By Prof. H. C.
Bastian.

M. Pasteur desires (110° C), there is absolutely no reason for

substituting solid potash as he has done. The liquor potasses

used by me has always been procured from Mr. Wm. Martin-

dale, of 10, New Cavendish Street, London.
In his "Note" of July 17, the interpretation given by M,

Pasteur of my results was that the liquor potassse used by me
immediately after it had been heated to 100° C. induced fer-

mentation in the urine because it contained living germs not

killed at this temperature of 100° C, but which would have
been killed had the potash solution been heated to 110° C. M.
Pasteur has strangely understood my meaning if he thinks, as he
now intimates, that I have not contested the legitimacy of his

reasoning. I am very far from regarding it as "irreproachable,"

and that for reasons which I have previously given. If, how-
ever, I have not been able to make myself understood it will

be well for me to repeat the reasons on account of which I

still absolutely reject M. Pasteur's interpretation. They are

these :—(i) It js to me incredible that a fluid so caustic as the

strong liquor potassse which I have employed could contain

living germs after it has been raised to 100° C, and it is not too

much to ask that he who makes such an assertion should prove

it
; (2) that liquor potassse {wlicft added in proper quantity to the

tirine) is just as efficacious after it has been heated to 1 10° C.

as when it has only been heated to 100°
; (3) the decisive proof

that liquor potassse previously heated to ioo° does not induce

fermentation in sterile urine by reason of its containing living

germs, is to be found in the fact that the addition of one or two
drops of it only (when much more would be required for neu-

tralisation), subsequently leaves the urine as barren as if no

solution of potash had been added ; whilst if the liquor potassse

really induced fermentation in the cases mentioned above (2)

because of its containing living germs, then one or two drops of

it would always suffice to infect any quantity of sterile urine to

which they may have been added.

In his last communication to the Academy, M. Pasteur

says :
—" La question se trouve done limitee a la connaissance de

ce point :—Ai-je fait autre chose que de remplacer la potasse en

solution par de la potasse fondue, et notablement, ai-je depasse

le point de saturation de I'urine, et y a-t-il quelque inconvenient

a le faire? " To these three questions I reply as follows :—(i)

Yes, too much potash was also added
; (2) Yes, in those experi-

ments in which you obtained negative results, you expressly

state that potash was added in quantity sufficient to render the

fluid "alcaline" Compt. Rend. t. Ixxxiii. pp. 179 and 377; (3)

Yes, according to my experience, any amount of potash beyond

what is sufficient to neutralise the urine in its unboiled state is

decidedly prejudicial to the inducement of fermentation, and I

have especially cautioned experimentalists on this subject (see

Proceedings of Royal Society, No. 172, pp. 152 note\, and 155.

I would also call M. Pasteur's attention to the fact that in his

last communication to the Academy, as printed in the Covipt.

Rend, for January 8, on the two occasions on which he professes

to describe my experiment, he does it inaccurately. Thus, on

p. 65, lines 2 and 3, and also on p. 66, in the sixth line from the

termination of his note, he omits to mention the important fact

that the added liquor potass^ was previously boiled.

Further discussion between M. Pasteur and myself seems to

me in the present phase of the question to be almost useless.

Certainly, no good can come from our alternate enunciation of

opposite experimental results, when precisely the same methods

have not been had recourse to. For my own part I am per-

fectly ready to reproduce before competent witnesses the results

of which I have above spoken ; or, failing this opportunity, I

shall also be content patiently to await the ultimate decision of

other properly informed fellow investigators, both here and on

the Continent, as to the correctness of the facts which I have

had the honour of announcing to the Academy.

JOHANN CHRISTIAN POGGENDORFF

SCIENCE has lost one of her most diligent and

devoted servants by the death of Prof. Dr. J.

C. Poggendorff, in Berlin, on January 24. He was

born in Hamburg on December 29, 1796. The early

deaths of both parents forced him at a comparatively

tender age to engage in the rougher conflicts of life ;
a

circumstance which, however, contributed in a great

measure to the rapid development and maturity of his
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mental powers. At the age of sixteen he entered the
establishment of a pharmaceutical chemist, and was
actively engaged for eight years in this occupation. His
hours of leisure were devoted to scientific study, and his

aspirations gradually rose above the narrow limits in

which he was confined. These longings were gratiiled in

1820, when he was enabled to enter the University of
Berlin as a student of physics. With restless energy
Poggendorff entered upon his chosen field and quickly
gave evidences of more than ordinary talent. In 1821

Oken's Isis contained his first paper, " Physico-chemical
Investigations upon the Magnetism of the Voltaic File."

In this article he describes his discovery of the electro-

magnetic multiplier or galvanometer, formed by carrying
a wire several limes round a magnetic needle in a vertical

plane ; an apparatus which with Schweigger's later im-
provements, is in universal use. Other articles on closely-

allied subjects appeared at this period in Gilbert's ^//;/<7/t'«.

The abilities of the young physicist were soon recognised,

and he received from the Royal Academy of Sciences at

Berlin the post of " observator," which enabled him to

continue his scientific investigations. The leading savants
of the day—G. Rose, H. Rose, v. Buch, Alexander v.

Humboldt, Mitscherlich, and others—gave him also a
warm welcome into the circle of their friendship.

In 1824 Poggendorff conceived the plan of issuing a
new physico-chemical journal on a more extensive basis

than any other hitherto existing in Germany. The
above-mentioned investigators, as well as Berzelius,

Arfredson, Bonsdorff, and other prominent foreign che-

mists and physicists promised a hearty co-operation in

the new enterprise. Before the completion of the pre-

parations, the death of Prof L. W. Gilbert, of Leipzig,

who for twenty-five years had issued Gilbert's Annalen
der Physik, left that periodical without an editor. Pog-
gendorff entered at once into negotiations with the pub-
lisher. The result was that he edited the seventy-sixth

and closing volume of Gilbert's series, and then issued

the first number of the Annalen dcr Physik und Chemie.
This was the decisive step of Pdggendorff's life. Al-

though but four years had elapsed since the commence-
ment of his university studies, he brought to the new
undertaking a breadth of knowledge, a keenness of dis-

crimination, and a true love and enthusiasm for his work
which, united with the warm co-operation of leading in-

vestigators, gave the Anna/en at once a prominent position

among scientific periodicals. The somewhat exacting

duties of the new position did not prevent the continuance
of his researches. In 1827 he invented the magnetometer
for the measurement of minute m.agnetic variations. At
this time, also, papers appeared from him on the vibra-

tions of light, on the aurora borealis, on the law of diffu-

sion of gases, on the decomposition of chemical com-
pounds, on the relations between the elements of ternary

compounds, &c., all of which evidenced a comprehensive
grasp of the varied departments of chemistry and physics

In 1834 he received the degree of Ph.D. from the Univer-

sity of Berlin, and in i«44 the degree of M.D. from the

University of Konigsberg. In 1834 he was elected to

the position of extraordinary professor of physics at

Berlin, in which relation he continued to the time
of his death. The Royal Academy of Sciences at

Berlin elected him to membership in 1839, and the most
important of his subsequent researches were published in

the Ti'ansactions of the Academy. These were confined

almost exclusively to galvanism and electricity, and form
altogether one of the most valuable and extensive contri-

butions which has been made to our knowledge in this

department. His labours were chiefly directed to the

study of electro-chemical and thermo-electric phenomena,
methods of measuring the intensity of the galvanic

current, the laws of galvanic polarisation, the resistance of

various conducting mediums, &c., as well as the invention

of numerous pieces of apparatus applicable in this branch

of physics. In 1837 Prof. Poggendorffwas actively engaged
with Liebig in the preparation of the first volume of the

well-known " Handwdrterbuch der Chemie," but was
unable to continue his co-operation in the succeeding
volumes. A series of biographical sketches, " Lebcns-
linien zur Gcschichte der exacten Wissenschaftcn," ap-

peared from his pen in 1853, and were followed in 1863
by a compendious '" Biographisch-hterarisches Hand-
worterbuch zur Gtschichte der exacten Wissenschaftcn."
This book of about 3,000 pages includes the biographies
and fragments of works and papers of the scientific men
of all natiohs and all times, and involved an immense
amount of time in the preparation.

Valuable as were the experimental results and encyclo-
pjedic labours of Prof. Poggendorff, they assume a subor-
dinate position by the side of the great life-wori< on which
his energies were chiefly expended. In the long series of
over 160 volumes of the Annalen der Physik und Chemie,
he has left behind him the most enduring monument to

his zeal and devotion in the cause of science. His rare

combination of talents, his fine critical powers, his un-
flagging industry, and his long period of service render
his scientific editorial career stiikingly similar to thac of

the recently-deceased founder and editor of the Revue des

deux Mondes in the world of politics ;-nd letters. The
translation of the articles of foreign investigators formed
no small part of his editorial labours. The seveniy-six

contributions of Faraday alone occupy between two and
three volumes, those of Brewster and Regnault require

each over a volume. It has been calculated that about
one-fifth of the total number of volumes of the Annalen
would be occupied alone with the editor's translations.

The original plan of making the Annalen a complete
record of all advances made in both chemistry and
physics gradually became impossible, as the opportunities

and incitements for original research increased. With
the appearance of the various chemical serials in Ger-
many, the department of chemistry became less and less

proitiinent, until the Annalen has assumed an almost
purely physical character.

Ever watchful to detect and recognise merit in fellow-

labourers, he stood upon peculiarly intimate and friendlj'

relations with a large proportion ot his extensive staff of

contributors. Their feehngs of love and respect found
opportunity for expression three years ago, when many of

them gathered to celebrate the fiftieth anniversary of the

foundation of the journal. The occasion was very fitly

observed by the presentation to the aged editor of a jubilee

volume of the Annalen, compiled under the direction of

the conti'ibutors, and containing special articles from a
number of leading physicists. The hope then expressed

that it might be followed by many more volumes under
his editorship was not destined to be fulfilled. He had
reached his eighty-first year with unimpaired possession

of mental and physical powers, when death suddenly re-

moved him from his sphere of earnest, useful activity,

after a brief and painless illness. A large assembly of

men famous in literature and science, gathered at the

burial ceremonies, to pay the last tribute to the memory
of their departed friend. It is not alone in science that

Poggendorff will be missed. His kindly, genial, appre-

ciative disposition endeared him in the hearts of men from
all classes of society ; and the generous hospitality of his

home will not easily be forgotten by those who have
learned to know him in the midst of the family circle.

T. H. N.

THE NEW STAR IN CYGNUS
THE following three letters are published in the AstrO'

nomische Nachichten, Nos. 21 15, 21 16 :

—

On December 3 I received the news of the discovery
of the new star in Cygnus, but the unfavourable
weather did not allow me to search for it till the 5tb.
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The star on that day, when the sky cleared up lor a few

hours, was of magnitude, 4-5 ; it appears then to have
decreased considerably in brightness, for Schmidt esti-

mated the star on November 24, at magnitude 3. The
colour of the star is not remarkable—yellowish-red ; the

spectrum is one of the most interesting that I know. It

is the coloured band crossed by numerous (from eight to

ten) dark bands, and besides there are several bright

lines visible.

I have prepared an accurate drawing of the spectrum,
which exactly agrees with a drawing made shortly before

by Dr. Lohse. At the very first sight the spectrum of the
new star appeared to me entirely different from those of

the reddest stars, and a later accurate comparison with
the drawing has enabled me to discover no satisfactory

connection either with the so frequently met with band
spectrum lll.a, or with the rare class lll.b (Secchi's

type, III. and IV. respectively). Of the bright lines there
was one specially conspicuous in the farthest red, as also

one on the boundary of the green and blue, and two lines

in the blue. In the yellow and green appeared some very
bright stripes (.'' bands), which I, however, cannot con-
sider proper bright lines (of which the specimen of glow-
ing gas consists), but of which I believe there are places
in the spectrum, which, by contrast with the neighbouring
dark absorption bands, stand out conspicuously. In the
case of the very marked band spectra of Class 111.^, one
has very often, and especially with a disturbed sky, the
impression that there are bright lines in the spectrum,
while with favourable atmospheric conditions, it is clearly

perceived that regions of the spectrum deficient in lines in

the neighbourhood of dark bands produce that impres-
sion.

The observations were made by means of a small spec-
troscope formerly described by me. With a larger Brown-
ing instrument some measurements were later attempted,
and one of the bright lines undoubtedly recognised as the
second hydrogen line F. The lines in the blue gave the
wave-lengths 474 and 470 mill. m.m. Bright places in

the spectrum (very possibly bright lines) were further

observed with 512 and 498 mill. m.m. wave-lengths. We
did not manage to measure the red lines.

In further characterising the spectrum, I might state

that the blue and violet, in comparison with other stars

which showed a band spectrum, was very well seen, and
that, at all events, in consequence of the proportionally
small general absorption which this part of the spectrum
undergoes, the colour of the star differs little from the
mean star colour.

On December 8 I succeeded in confirming and com-
pleting the observations herewith sent. I estimated the
star at magnitude 5—perhaps it was even less. By means
of the small spectroscope several measurements were ob-
tained of bright lines and stripes (

.'' bands) of the spec-
trum ; especially was it possible to observe very accurately
the position of the red lines, and to identify them with
the red hydrogen line C. The following further measure-
ments were made :

—
Wave-lengths.

587-589
469-470
526-528 (E)l

513-514
507-509
497-499
485 -486(F)

Bright lines.

Bright stripes, very possibly bright lines.

Bright line.

The state of the atmosphere was bad, and very often
the observations were interrupted by clouds for a long
time. The double numbers for the wave-length should
indicate the limits within which the particular line lies

according to the measurements. It is hereby evident
that besides the hydrogen lines C and F the line D.j
(wave-length 487-5) appears bright in the spectrum oif

the star. The magnesium line (6^ I have not been able

to see bright, but I have repeatedly measured a bright

stripe, somewhat more broken than 6, which very possibly

is identical with a bright line which, under special circum-
stances, stands out as the brightest line in the spectrum
of the hydrocarbons. A line appeared to me to shine out
temporarily in the violet, apparently the third hydrogen
line in the neighbourhood of G.

I hope to be able, ere the star becomes too weak for

spectroscopic research, to obtain some more accurate
measurements in the positions of the bright lines.

I may in conclusion add the remark that in the con-
stellation Cygnus there are three stars,^ whose spectra

are without parallel ; we have therefore, in a tolerably

circumscribed space of the sky, including Schmidt's new
star, four objects which give a spectrum entirely differing

from the many hundred stars examined hitherto.

H. VOGEL

Since the receipt of the first account of Dr. Schmidt's
Nova the weather here has generally been of the most
unfavourable character, and it was not until January 2

that the new star could be examined with the 15-inch

refractor of this observatory. On the evening of that day
the Nova was of about the seventh magnitude and of a
decided red colour. The spectrum, as shown in a spec-

troscope of Dr. Vogel's construction, was of surprising

brilliancy, and consisted of a faint continuous spectrum
interrupted by five bright lines. The positions of these
lines determined in parts of the scale of the instrument,
and afterwards reduced to wave-lengths by comparing
the spectra of moonlight and various elements are as

follows :
—

Mill. m.m.
No. I W. L. 655 Intense bright red.

2 581 Middle of a rather bright band in the

yellow, fading off rapidly on both sides.

3 504 Bright, well-defined line.

4 486 ,, „ ,,

5 456 Faint line in the violet.

It is remarkable that four of these wave-lengths agree
closely with those of bright lines previously observed.
Nos. I and 4 are obviously the C and F lines of the

hydrogen spectrum. No. 3 coincides almost exactly with
the brightest line of gaseous' nebulce, and lastly, No. 2

corresponds very nearly with one of the bright lines in

the spectra of the three remarkable stars in the Swan,
pointed out by Messrs. Wolf and Rayet, and subsequently
observed by Dr. Vogel (see Berichte d. K'dnigl. Slicks.

Ges. der Wiss. Math. Phys. CI., 1873, p. 556 fif.). As yet

it has been impossible to confirm the above results, but
considering the great interest of the subject I venture to

lay this imperfect account before the readers of the Astro-
noinische Nachrichten. Ralph Copeland
Lord Lindsay's Observatory, Dunecht, January 8

Yesterday night I observed the star of M. Schmidt

;

it was about the seventh or eighth magnitude, of a colour
tending to greenish, but yellower than on the preceding
day. The spectrum is formed of two strong lines, of

which one corresponds to hydrogen and the other to mag-
nesium. The sodium was still more marked and bright.

There was besides another line in the violet, probably also

hydrogen. The red of this gas is very weak and does not
bear measurement. Besides these four very beautiful lines

there were a number of small lines between D and the

magnesium, but the space where are the two bright lines

of magnesium and the F and the H is almost devoid
of light. After these two bright hnes towards the violet

there is a dark gap, and then follows a group of very fine

lines. So that the description given by M. Cornu is cor-

rect : only the bright lines are not bordered by nebulosity,

but are as perfectly defined as the bright lines of nebulas.

Rome, January 9 P. A. Secchi

• B.D. No. 4001, 40013 -f 35° ; 3956 -f 36° ; by Wolf and Rayet disco-
vered, by me accurately examined. Communicated to the K. Scick
Geselhch. der Wiss., December 12, 1S73.
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FERTILISATION OF FLOWERS BY INSECTS^
XV.

Alpine Species of Genliana.

T N previous artxles I have attempted to show that in
-• the Alpine region Lepidoptera are relatively much
more frequent visitors and fertilisers of flowers than in

the plain and lower mountain region ; and that, in

connection with this fact, in the Alpine region certain

flowers are found adapted to cross-fertilisation by butter-

FiG. 93.

Fig. 94.

Figs. 94, gs

—

Gentiana lutea, L.— Fig. 94.—Whole flower, a little mag-
nified, seen obliquely from above. Fig 95. —Undermost portion of the
ovary, showing the nectary and two filaments.^

flies and moths, the nearest allied of which, inhabiting
the plain or lower mountain region, are adapted to cross-

fertilisation by bees. As a further confirmation of this

statement, we may consider the genus Gentiana, which,
besides some species inhabiting the plain and lower
mountain region, includes various beautiful Alpine forms.
The former, G. cruciata, G. p7ieumonanlhe, and G. ciliataj^

are all adapted to cross-fertilisation by larger Apidas,
chiefly by humble-bees, whereas in the Alpine region,

besides many species adapted to humble-bees and one
accessible to insects of all orders, there are also nume-
rous species adapted to Lepidoptera.

Fig. 96
Figs. 96, gj.— Gentiana punctata, L.—FiG. 96.—Flower in its natural posi-

tion (nearly 1^:1), the anterior part of the corolla having been removed,
as far as the filaments, which are not united with it. Fig. 97.—Pistil of
the same flower.

It may be worth while considering by what modifica-
tions of structure the adaptation of one and the same
genus to such different visitors has been e fected.

I . A Ipine Species of Gentiana accessible lo Insects of all

' Continued from vol xiv., p. 175.
' The'foUowing explanation of the lettering applies to all the figures : -

a =anth-rs, ca = calyx, c/«= channels conducting to the honey, co = corolla,
'/ = filaments, n = nectary, o = openings conducting to the honey, ov= ovary,
/ = petals, /r = pro;ecting hairs (Sprengcl's iiaftdecke), ;f = sepals, st

—

stigma
i G carnpcstris, gemtanica, and amarella, inhabit the Alpine region,

the mountain region, and the plain.

Orders.—By far the most simple structure of flowers
among all the Gentianae is to be found in G. lutea (Figs.

94, 95), which may therefore perhaps be considered as the
nearest allied to the common ancestor of the whole genus.
Its flowers are perfectly open ; the anthers and stigma
are developed simultaneously, and in some flowers one
of the anthers is found in contact with the stigma, so that
self-fertilisation is by no means excluded. The honey

—

being secreted by an annular swelling of the base of the
pistil («, Fig. 95) so copiously that a large drop of it

completely covers the excavated base at each of the five

Fig. 98.

Figs. 98-102.

—

Gentmna tenella, Rottb. iglaciaiis. Thorn.).

—

Fig. 98.

—

Flower seen from above (3J : i). Fig. 99. —The middle part of the same
flower (7:1). Fig. 100.—Lateral view of the same flower (3^:1).
Fig. ioi.—A piece of the corolla with the adherent filaments and nec-
taries. Fig. 102.—Flower bisected longitudinally (32 : i).

petals and touches the two neighbouring filaments—is

visible and accessible to flying insects of all orders, whilst

ants and other insects creeping to the flowers are fre-

quently prevented from gaining the honey by the basal
lobes of the opposite leaves uniting round the stem, so as

to form a kind of basin in which rain-water is collected.^

The splendid yellow colour of the large flowers, which
are grouped in numerous whorls round stems of more than
a man's height, makes them more conspicuous than the

flowers of any other species, and attracts plenty of various

insects, which alight on these flowers for honey and for

pollen.^ Some of them alighting in the middle of the

flower will first touch the stigma and dust it with pollen

from previously-visited flowers, and thus effect cross-ferti-

lisation. This, however, is by no means secured, and
many flowers, in spite of numerous visits of insects, may
remain quite unfertilised by them, so that the possibiUty

Fig. 99.

of self-fertilisation above alluded to is probably not use-

less to the plant.

2. Alpine Species of Gentiana adapted to Humble-bees.—
I See Kerner, Die Schutzmittel der BlUthen gegen unbtru/ene Caste.

Wien, 1876, p. 207.
* Only once have I had the opportunity of watching G. lutea, in the Roseg

Valley, near Pontresina, July 29, 1876. Here I found its flowers visited by
CoLEOPTKRA : Maltkodes jlavogiitiatus, some specimens ; Anthiophagus
alpinus, numerous specimen.s ; Epuraea aestiva, in the largest number ;

DiPTERA : some species not yet known to me ; Lepidoptera : Agrotis
ocellina, pretty frequently, sucking ; Hymenottera : Tentkredo species
(similar to T. notha), some specimens ; Anthiophora spec, not yet known
to nie, some specimens ; and once, Bombus pratorum, 5i the last two both
sucking and collecting pollen.

Q 2
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From flowers so simple as those of G. lutea, which openly

oflfer their honey to all flying insects, but, in spite of their

extraordinary conspicuousness, are incapable cf securing

cross-fertilisation by the various visitors, the genus Gen-

tiana advances to such species as exclude from the honey
the majority of the less industrious visitors, and at the

same time compel the most industrious of the larger

Apidae, chiefly the humble-bees, to effect cross- fertilisa-

tion, whenever they fly from flower to flower. By what
modifications of structure this improvement has been
effected, may at once be seen in Fig. 96, which represents

a flower of Gentiana punctata, longitudinally bisected from
above to near the base. The petals, in G. lutea, nearly

completely separated, are here united, and form an
obliquely upright bell, wide enough to inclose the whole
body of any humble-bee. The pistil, just as in G.
lutea, stands exactly in the centre of the flower, and
is terminated by two re flexed branches of the stigma,

but the filaments, diverging in G. lutea, here incline

together, so that the anthers, developing some time
after the stigma, and dehiscing extrorsely, closely sur-

round the pistil somewhat beneath the stigma. The
honey being sepreted, as in G. lutea, by an annular swell-

ing at the base pf the pistil («, Fig. 97), every humble-bee
is induced to creep towards the base of the bell-shaped
corolla, and, when doing so, first touches the stigma and
dusts it with pollen of previously-visited flowers, thus
eff"ecting cross-fertilisation ; then with the same portion

of its hairy body it touches the anthers and charges itself

with fresh pollen. The exclusion of the majority of use-

FlG. ICO. I'lG. lOI. Fig.

less visitors from the honey is effected by the base of the
corolla being constricted, and the base of the filaments
united with it (as far as ch, Fig, 96) ; the narrow interstice
between the ovary and the corolla being thus divided by
the filaments into as many narrow channels as there are
petals and filaments (in G. punctata commonly seven, in
G. acaulis, excisa, and others five), By these narrow
channels humble-bees may easily pass their proboscides
as far as the honey, whereas saw-flies, flies, and most
beetles are unable to reach the honey.
Thus the variety of visitors has been greatly diminished

;

but the humble-bees, for which alone the honey is reserved,
are hence induced to make more eager and frequent visits

;

and, as by these visits not fortuitously, as in G. lutea, but
regularly pollen is brought from one flower to the stigma
of another, cross-fertilisation in the species of this group
is far more certain than in G. lutea; and the possibility of
self-fertilisation, indeed, seems to have been lost.

Of twenty-six species of Gentiana inhabiting Germany
and Switzerland, eleven belong' to the present group, which
must almost necessarily be cross-fertilised by humble-bees

;

naniely, besides the three above-mentioned species in-
habiting the plain and lower mountain region, the fol-
lowing eight Alpine ones : G. punctata, purpurea, pan-
mjwzra, asclepiadea, Fr(elichii,frigida, acaulis, and excisa.
But hitherto only three of these eleven species have been

actually observed to be visited and cross-fertilised by
humble-bees, namely, G. acaulis, by Ricca (" Atti della

Soc. Ital, di Sc. Nat.," xiv. 3, 1871), G. pneumonanthe
(H. Miiller, " Befruchtung," p. 333), and G. excisa^ by
myself.

3. Alpine Species of Gentiana, adapted at the same time

to Apidce and to Lepidoptera,—Whilst in the foregoing

Fig. 103.

Figs. 103-105.

—

Gentiana nana, Wulf.— Fig. 103.—F'ower seen from above
(7 : i). t'lG. 104.—The same flower bisected longitudinally. Fig. 105.

—A piece of the corolla, with petals, protecting hairs, stamens, and nec-

taries (7 : 1).

group Diptera and other useless visitors are prevented
from gaining the honey by the base of the corolla being
constricted and by the filaments dividing the interstice

between the corolla and the ovary into narrow channels,

in the present group {G. tenella, Fig. 98-102; G. nana,
Fig. 103-105) the same effect has been attained by the

entrance to the tubular corolla being barred by hairs

{pr Fig. 98, 99, 102-105), between which only four or five

small openings {p, Figs. 99, 103) are to be seen. The
corolla, in the previous group wide enough to inclose the

whole body of a humble-bee, is here so narrow that any
proboscis attempting to reach the honey will graze the

stigma and the anthers, and, when passing from flower to

flower, will effect cross- fertilisation. But only Apidae will

be enabled to thrust their proboscides between the pro-

tecting hairs, and only Lepidoptera have proboscides slen-

der enough to penetrate the small openings. Thus, in these

flowers the visits of Lepidoptera are useful for the cross-

fertilisation of the plant, while in the foregoing group
they are useless.

Most probably the present group is not descended from

the foregoing ; besides the narrowness of the corolla and

Fig. 104. Fig. 105.

the protecting hairs, the position of the nectaries is so

peculiar to this group, that it is rather to be considered

' I found, in the Alps, G. excisa visited and cross-fertilised by Bombiis
lapponicus, ^.,and B. mendax, Gerst. Once, in the Albula Pass, July 28,

1876, I saw a moth, Plusia hochentvarthi, creeping into a flower and sucking
its honey, but without touching stigma or anthers. Also some small Dipttra
and three specimens of a small beeUe, Haltica melanostoma, Redt., can Only
be registered as useless guests.
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as a separate branch, diverging from the common stem of
the genus Gentiana, even before G. lutea. For whilst

in all other species of Gentiana the honey is secreted by
an annular swelling of the base of the pistil, in this group
the nectaries are situated at the base of the corolla itself,

between the filaments {n, Figs. loi, 105). As hitherto
G. tenella and G. nana have been distinguished only by
somewhat fluctuating characteristics, it may be of especial
interest that in G. tenella I have found each interstice

between two filaments to contain two nectaries («,
Fig. loi), in G. nana only a single one («, Fig. 105).

To the same group belong G. campestris, germam'ca,
amarella, and obtitsifolia, two of which have been directly

observed by myself to be visited both by Lepidoptera and
butterflies. For instance, near Pontresina and in the
Val del Fain, August 6-8, 1876, I saw G. campestris re-

peatedly visited by Bombtcs mendax, Gerst. '%, but also

by butterflies {Argynnis pales, Hesperia serratulcs, Colias
phicomone, Lyccena argus).

The fourth group of Alpine species of Gentiana exclu-
sively adapted to cross-fertilisation by Lepidoptera, will

be treated of in my next article.

Lippstadt Hermann Muller
(TV? be continued.^

DEEP SEA MUDS^
T~\URING the present session I propose to lay before the

Society several papers on subjects connected with the
deposits which were found at the bottom of the oceans and seas
visited by II.M.S. Challenger in the years 1872, 1873, 1874,
1875, and 1876.

Instruments in usefor obtaining information ofthe deposits.

It will be convenient to introduce this first communication
with a brief description of the instruments and methods employed
on board H.M.S. Challenger with the view of obtaining informa-
tion and specimens of these ocean deposits. The instrument in

most frequent use was the tube or cylinder forming part of the
sounding apparatus.

During the first six months of the cruise this cylinder was one
ka\ing less than an inch bore, and was so arranged with respect
to the weights or sinkers that it projected about six inches
beneath them. The lower end of the cylinder was fitted with a
common butterfly valve. This arrangement gave us a very small
sample of the bottom.

In July, 1873, this small cylinder was replaced by one having
a two- inch bore, and it was also made to project fully eighteen
inches below the weights. This was a great improvement, as
it gave a much great< r quantity of the bottom in most soundings.
The tube was, in the clays, frequently forced nearly two ftet

into the bottom. On its return to the ship, the butterfly valves
were removed, and a roll of the clay or mud, sometimes eighteen
inches in length, could be forced from it. In this way we Itarned
that the deeper layers were very frequently different from those
occupying the surface.

In the organic oozes—as the Globigerina, Pteropod, Radio-
larian, and Diatom oozes—the tube did not usually penetrate
the bottom over six or seven inches, these deposits offering more
resistance than the clays and muds. Occasionally the tube came
up without anything in it, but the outside was marked with
streaks of the black oxide of manganese. In about thirteen out
of nearly four hundred soundinf;s we did not get any information
of a reliab'e nature about the deposit.

The dredge in use was a heavy modification of Bali's natu-
ralist's dredge, and the trawl was the ordinary beam trawl of the
fishermen.

Both of these instruments had generally a bag of canvas or
other coarse cloth sewed into the boitom of the netting, to pre-
vent the soft clay or ooze from being entirely washed out. In
this way we, at many station?, got, along with animals, a large
quantity of ooze, clay, stones, or manganese nodules.

While trawling or dredging the ship often shifted her position
a mile or two, but we could not tell whether the dredge or trawl

' " On the Distribution of Volcanic Debris over tlie Floor of the Ocean ;

its Character, Source, and some of the Products of its Disintegration and
Decomposition," by Mr. John Murray. Read at the Royal Society, Edin-
burgh.

had been working over all that distance, or had merely taken a
dip into the deposits. This should be remembered when com-
paring the captures in one locality with those of another.

Altogether there is much uncertainty about the behaviour of

the trawl and dredge in deep water. It occasionally happened
that when the greatest care was taken, and when it was believed
that the trawl had been dragging for some hours, it came up
without anything in it, or any evidence upon it or in the attached
tow-nets to show that it had been on the bottom.

During the last year of the cruise a tow-net was attached to

the dredging line just below the weights, which last were placed
a few hundred fathoms in front of the trawl or dredge. Tow-
ntts were also attached to the trawl and dredge. These nets
frequently came up nearly full of mud, and almost always con-
tained minute things and fragments from the surface layers of the
bottom.

At times the water-boltle attached to the sounding line came
up with clay or ooze in it, or had some of the deposit adherinjj

to its under-surface.

These then were the means and methods employed for getting
information concerning ocean deposits, and collectively they
have furnished us with a large amount of material. A careful

examination of the specimens procured has already much in-

creased our knowledge of th e nature and distribution of ocean
deposits, of the sources of the materials of which they are built

up, and of the chemical processes taking place in the deep waters
and on the floor of the ocean.

The Volcanic debris in Ocean Deposits and sonie of the Prcducts

of its Disintegration and Decomposition.

In a preliminary report to Prof. Wyville Thomson, which
has been published in the Proceedings of the Royal Society of

London, I pointed out the wide-spread distribution of volcanic
dibris in ocean deposits, and its probable influence in the forma-
tion of deep sea clays, and manganese nodules or depositions.

In this paper I propose to treat of these subjects in more detail,

and to give some of the results of observations which have been
made since the above report was written.

Pumice-Stones.

The form of volcanic debris most frequently met with in ocean
deposits is pumice stone.

Specimens of these stones, varying from the size of a pea to

that of a foot-ball, have been taken in dredging at eighty of our
stations. I have placed the position of these stations on a map,
from which it will be seen that they occur all along our route.

Near volcanic centres the dredge has frequently brought them
up in great numbers, as off the Azores in the Atlantic, off New
Zealand and the Kermadec Islands, at several places among the
Philippine Islands, off the coast of Japan, and.elsewhere. As a
rule, they are not numerous in shore deposits when these are
distant from volcanic regions. In deposits far from land they
are most abundant in deep sea clays, from vehich the shells and
skeletons of surface organisms have been all or nearly all

removed.
In the North Pacific the trawl brought up bushels of them

from depths of 2,300 and 2,900 fathoms. Perhaps in no single

instance have we trawled successfully on any of our deep sea
clays without getting numbers of these stones. If there be an
exception it is in the North Atlantic. But here it is to be re-

membered that while we were investigating the conditions of the
North Atlantic, our attention had not yet been directed to the

importance of detecting the presence of pumice, and we have
not preserved such large samples of the North Atlantic deposits

as those of other regions.

On the whole, pumice-stones are more numerous in the Pacific

than in the Atlantic deposits.

In the Globigerina and other organic oozes, they are abundant
or otherwise, according as the deposit is near or far removed
from volcanoes. In these oozes they never occur so abundantly
as in the clays. They are more or less masked and covered up
by the accumulated remains of foraminifera, diatoms, or other
surface organisnos. In like manner they are obscured in shore
deposits by river and coast detritus. Besides those specimens,
which are sufficiently large to be examined by the hand, we
detected with the microscope minute particles of feldspar in all

our ocean deposits.

An inspection of the specimens which I have placed on the
table will show that the majority of these pumice stones have a
rolled appearance. Some of them have undergone much decom-
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position, while others are little altered. Some are coated with

the peroxide of manganese, or have streaks of this substance

running through them. They are the most frequent nucleus of

the manganese nodules, to which I shall presently refer. Some
specimens which were dredged from a depth of over three miles,

will, when dried, float for weeks in a basin of water; others,

which have undergone partial decomposition, sink at once.

They present a great variety of texture and composition. They
are white, grey, green, or black in colour. They are highly

vesicular, or rather compact and fibrous. There would appear

to be every gradation fro.Ti common feldspathic to dark green

pyroxenic kinds.

We find in them crystals of sanidin, auglte, hornblende,

olivine, quartz, Incite, magnetite, and titaniferous iron. Mag-
netic iron ore was found in all the specimens examined, either in

crystals or in the form of dust. The other minerals vary in kind
and abundance in the diiferent specimens. The same crystals

which we find, in the pumice occur in all the kinds of ocean
deposits.

Sources of the Pumice-Stones.

The pumice-stones which we find at the bottom of the sea

have most likely all been formed in the air. Some of thetn may
have fallen upon the sea ; but the great majority seem to have
fallen on land, and been subsequently washed and floated out to

sea by rains and rivers. After floating about for a longer or

shorter time they have become water-logged and have sunk to

the bottom. Both in the North Atlantic and Pacific small

pieces of pumice were several times taken on the surface of the

ocean by means of the tow-net. Over the surface of some of

these serpu'se and algae were growing, and crystals of sanidin

projected, or were imbedded in the feldspar. During our visit

to Ascension there was a very heavy fall of rain, such as had not

been experienced by the inhabitants for many years. For several

days after many pieces of scorite, cindei-s, and the like were
noticed floating about on the surface of the sea near the island.

Such fiagments may be transported to great distances by
currents.

On the shores of Bermuda, where the rock is composed of

blown calcareous sand, we picked up fragments of travelled vol-

canic rocks. The same observation was made by General
Nelson at the Bahamas. Mr. Darwin noticed pieces of pumice
on tbe shore of Patagonia, and Prof. L. Agassiz and his com-
panions noticed them on the reefs of Brazil. During a recent

eruption in Iceland, the ferry of a river is said to have been
blocked for several dajs by the large quantity of pumice floating

down the river and out to sea. All the pumice which we find

need not be of quite recent origin. Mr. Bates informs me that

great quantities of pumice are continually being floated down
the Amazon. These come from near the foot of the Andes,
where the head-waters cut their way through fields of pumice-
stones. In the province of Wellington, New Zealand, two of

the rivers run through areas covered with pumice, and during
floods bear great quantities out to sea.

Prof. Alex. Agassiz has kindly furnished me with the following

note :

—

" The river Chile, which flows through Arequipa, Peru, has
cut its way for some thirty miles through the extensive deposits

of volcanic ashes which form the base of the extinct volcano,

Misti. Some of the gorges are even 500 feet in depth, forming
regular caiions. The whole lengih of the river bottom is covered
by well- rolled pieces of pumice from the size of a walnut to that

oi a man's head. In the dry season (winter) there is but little

water flowing, but in the summer, or rainy season, the river,

which has a very considerable fall (7,000 feet in a distance of

about ninety miles), drives down annually a large mass of these

rolled pumice-stones to the Pacific. The volcanic ashes are not
recent. There is no tradition among the Indians of any eruption
within historic times."

Capt. Evans, the present hydrographer to the navy, informs
me that he frequently picked up pumice on the Great Barrier

Retf of Australia.

Vo'canic Ashes.

Near volcanic centres, and sometimes at great distances from
land, we find much volcanic matter in a very fine state of division

at the bottom of the sea. This consists of minute particles of
feldspar, hornblende, augite, olivine, magnetite, and other vol-
canic minerals. In the South Pacific, many hundred miles from
land, and from a deptfi of 2,300 fathoms, the trawl brought up
a number of pieces of tufa entirely composed of these com-
minuted fiagments. These particles appear to me to have been

carried to the areas, where we find them, by winds, in the form
of what is known as volcanic dust or ashes. Sir Rawson
Rawson sent to Sir Wyville Thomson a packet of the volcanic
ashes which fell on the island of Barbadoes, after an eruption in

1812 on the island of St. Vincent, W.I., one hundred and sixty

miles distant. I have examined this, and find it made up of
fragments of the same character as those in the tufa to which I

have just referred, some of the particles being perhaps a lit'le

larger. We have sometimes found this ash in considerable
abundance mixed up with the shells in a globigerina ooze. In
the deposits for hundreds of miles about the Sandwich Islands
there are many fragments of pyroxenic lava, which I believe

have been borne by the winds, either as ashes, or in the form of
Pele's hair.

At Honolulu we were informed that threads of Pele's hair

were picked up in the gardens there after an eruption of Kilauea,

one hundred and eighty miles from the volcano. This Pele's

hair bears along with it small crystals of olivine.

Obsidian and Lava Fragments.

Small pieces of obsidian and of feldspathic and basaltic lavas

were frequently found in deposits near volcanic islands.

At two stations in the South Pacific, many hundred miles
from land, we dredged pieces of this nature of considerable size

larger than ordinary marbles. It is difficult to account for the

transference of these fragments to the places where they were
found. It is, however, in this region, and this alone, that it

may be necessary to bring in a submarine eruption to account for

the condition of things at the bottom.
A consideration of these observations, and the specimens

which are laid on the table, will, I think, justify the conclusion

that volcanic materials, either in the form of pumice-stones,

ashes, or other fragments, are universally distributed in ocean
deposits.

They have been found abundantly or otherwise in our dredg-
ings, according as these have been near or far from volcanoes,

or as there has been much or little river and coast detritus, or

few or many remains of surface organisms in the deposits.

Some of the Products of the Decomposition of Volcanic Debris.

Clay.—Pure clay, as is well known, is a product of the de-

composition of feldspar, and the clay which we find in ocean

deposits appears to have had a similar origin.

In the deposits far from land the greater part of the clay origi-

nates, I believe, from the decomposition of the feldspar of frag-

mental volcanic material, which we have seen to be so universally

distributed.

Pumice-stone is largely made up of feldspar, and from its

areolar structure is pecaliarly liable to decomposition. Being

permeated by sea-water holding carbonic acid in solution, a part

of the silica and the alkalies are carried away, water is taken up,

and a hydrated silicate of alumina or clay results.

Like most clays our ocean clays contain many impurities,

these last being as varied as the sources whence the materials of

the deposits are derived.

Let us briefly enumerate the sources of these materials.

We have (i) the matters derived from the wear of coasts,

and those brought to the sea by rivers, either in a state of sus-

pension or solution. The material in suspension appears to be

almost entirely deposited within two hundred miles of the land.

Where great rivers enter the sea, and where we have strong

currents, as in the North Atlantic, some of the fine detritus may
be carried to a greater distance, but its amount can never be
very large. In oceans affected with floating ice we have land

debris carried to a greater distance than above stated ; for in-

stance, we can detect such materials in the deposits of tiie North
Atlantic as far south as the 40th paral el N,, and in the South

Pacific as far north as the 40th parallel S.

Some of the substances in solution, as carbonate of lime and

silica, are extracted by animals and plants to form their shells

and skeletons ; these last, falling to the bottom, form a globige-

rina, a pteropod, a radiolarian, or a diatom ooze. We have also

the bones of mammals and fish mixed up in different kinds of

deposits. These, as well as animal and vegetable tissues, gene-

rally are a source of phosphates, fluorides, some oxides of iron,

and possibly of other inorganic material.

Sir Wyville Thomson, early in the cruise, suggested that much
of the inorganic material in deposits is derived from the source

to which I have just alluded. Our subsequent observations

have, I think, shown that originally Sir Wyville gave too much
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importance to this as a source of the materials in our deep
deposits.

2. We have the dust of deserts, which is carried great dis-

tances by the winds, and which, falling upon the ocean, sinks to

the bottom and adds to the depositions taking place. In the

trade-wind regions of the North Atlantic we have a very red-

coloured clay, in deep water, which is largely made up of dust
from the Sahara. Such dust frequently falls in this region as what
is called blood- rain.

3. We have the loose volcanic materials, which have been
shown to be universally distributed as floating pumice, or as

ashes carried by the wind.
This short review shows that the clay in shore deposits is

chiefly derived from river and coast detritus. As we pass beyond
about one hundred and fifty miles from the shores of a continent

the character of the clayey matter changes. It loses its usual

blue colour, and becomes reddish or brown, and particles of

mica and rounded pieces of quartz give place to pumice, crystals

of sanidin, augite, olivine, &c. All this goes, I think, to show
that in deposits far from land the clay is chiefly derived from
volcanic debris, though in the region of the North Atlantic trade-

winds much of it may be derived from the feldspar in the dust
of the Sahara.

The pumice which floats about on the surface of the sea must
be continually weathering, and the clay which results and the
crystals which it contains will fall to the bottom, mingling with
the deposit which is in course of formation. In our purest glo-

bigerina ooze this clay and these crystals are present. If a few
of the shells, say thirty foraminifera, are taken from such a
deposit, and carefully washed, and then dissolved away with
weak acid, a residue remains, which is red-brown or grey in

colour, according to the region from which the ooze came. If

the same number of shells be collected from the surface and dis-

solved away in the same manner, no perceptible residue is

observed. The clayey matter would therefore seem to have
infiltrated into the shells soon after they fell to the bottom.

I have already mentioned several instances of pumice-stones
having been found on coral-reefs. Many more instances could
be given. These stones, undergoing disintegration in these
positions, add clay, crystals of augite, hornblende, magnetic
iron ore, &c., to the limestones which the coral animals are
building up.

I have found these crystals in the limestones and red earth of
Bermuda, and in a specimen of the limestone from Jamaica.

This observation, it appears to me, points out that the red
eai th of Bermuda, Bahamas, Jamaica, and some other limestones,

may originally have been largely derived from fragmental volcanic
materials, which were carried to the limestone while yet in the

course of formation. There are also small particles of the per-
oxide of manganese in the red earth of Bermuda.

^To be continued.)

CHEMISTRY AND TELEGRAPHY^
T^ISCLAIMING at the outset any pretensions which could
^^ be advanced in his behalf for the honour conferred upon
him. Prof. Abel assumed that his advancement to the position of
president was intended more as a recognition of the .special im-
portance of chemical science in its application to telegraphy.
Proceeding upon this assumption he made chemical science the
basis of his address, and went on to show the principal direc-
tions in which it bears importantly upon the work of the tele-

graph engineer.

No stronger evidence of the value attaching to a combination
of chemical with electrical research need be sought for than that
which is to be found in the labours of the late Dr. Matthiessen.
His investigations into the causes of the differences in the resist-

ance of various kinds of commercial copper were followed by
most important results.

The series of experiments so carefully conducted by him
showed the influence which the principal metalloids and metals
""mown to be naturally associated \vith copper exerted upon the
ponducting power of the pure metal, and he afterwards deter-
lined the conducting power of important varieties of commercial
Dpper, and thus rendered it possible to assign to their real causes
le enormous differences in the value of various kinds of commer-

cial copper as conductors of electricity. For instance, amongst the
many facts established by Matthiessen's experiments was the im-

I Abstract of Address at the opening meeting of the Society of Telegraph
Engineers, January 24, by the President, Prof. Abel, F.R.S.

portant one that by no combination of any other metal or alloy

was it possible to increase the conducting power of pure copper,

but that, on the contrary, a most prejudicial effect was exerted

upon it by the presence of some of the non-metallic elements

—

notably oxygen and arsenic—which are almost invariably to be
found as impurities in the copper of commerce. It was these

non-metallic impurities he found rather than the presence of any
of the other metals which chiefly impaired the conductivity of

copper, although both iron and tin exercised a deleterious influ-

ence. Thus, fixing the conductivity of pure galvano-plastic cop-
per at 100, the addition of merely traces of arsenic reduced it to

60 ; while an addition of 5 per cent, brought it as low as 6"5 ;

the existence, again, of i'3 per cent, of tin in pure copper
reduced its conductivity to 50 4, and with only o'48 per cent, of
iron present the conductivity fell to 36.

Specially interesting were the experiments made by Mat-
thiessen to ascertain the cause of the good effects which had long
before his day been observed to be produced upon the working
qualities of refined copper by the addition of minute quantities

of lead. The existence of 0*25 per cent, of lead in copper
renders it so rotten that it cannot be drawn into wire ; the pre-

sence of even so minute a trace as 0"l per cent, unfits it for wire-

drawing. Some special action must therefore take place during
the melting of copper which would serve to account for the

toughening and softening effects obtained by the addition of a
small quantity of lead. The fact that the copper when sub-

jected afterwards to a most careful analysis shows nothing but
the merest traces of lead, would indicate that during the process

of melting, the lead combines with and removes from the copper
some impurity which would otherwise materially affect its

toughness and ductility. The well-known affinity of lead for

oxygen, combined with the fact that the presence of oxygen
in copper beyond some narrow limit was known to affect its

quality prejudicially, afforded good reasons for supposing that

this impurity could be nothing else than oxygen, and this view,

which was further supported by the beneficial influence of lead

when employed in casting operations with copper and gun metal,

received the strongest confirmation of its correctness from
Matthiessen's experiments. Thus, the addition of o*i per cent,

of lead to a sample of copper (the two being fused together in a
current of carbonic acid), raised its conductivity from 87'25 to

93, and the amount of lead remaining in the metal after that was
too minute to be detected. So with tin, the alloying of i'3 per
cent, of which with copper reduced, as has been already stated, its

conductivity to 50*4 ; yet on melting the sample fused in contact

with air with o'l percent, of tin raised its conductivity to 94 '5 5.

It was these investigations of Matthiessen which indicated to

the wire manufacturer whence he could obtain or hov/ best fulfil

the conditions for the purity of a quality of copper, which would
meet the requirements of a conductor whose size might be laid

down by the telegraph engineer, whilst his researches into the

preparation of alloys brought the most valuable aid to the B.A.
Committee of 1 861, in their determination of the standards of

electrical resistance.

But it is not only in facilitating the selection of suitable

materials for conductors, as well as in raising their quality as such
that chemical science has brought important aid to the telegraph

engineer ; it has been most usefully applied in the investigation

and determination of the materials most suitable as the dielectrics

of telegraph cables, and it is in this direction that telegraphy may
look in the future for the m.ost valuable results from the labours

of the chemist. Dr. Miller's investigations (instituted at the

desire of the Submarine Telegraph Committee) into the causes

of the decay of gutta-percha and india-rubber, confirmed the re-

sults which Hoffman had already communicated in i860 to the

Chemical Society and which Mr. Spiller had obtained some years

afterwards. But Miller examines more in detail than either of

his predecessors has done, into the changes which these gums
undergo, and firmly established the fact that the alterations in

their structure, resulting in the gradual destruction of their insu-

lating powers, was due entirely to atmospheric influence, acceler-

ated by the exposure of the material to hght. He further pointed

out that intermittent exposure to moisture, especially if solar light

has access, rapidly destroys gutta-percha, whilst if kept continu-

ally immersed in water it remains unchanged for an indefinite

period. He also showed that commercial gutta-percha contained,

previous to any special exposure to oxidising influences, as much
as 15 per cent, of resinous matter and a considerable amount of
water (2*5 per cent.) mechanically diffused through it. Con-
siderable improvements had doubtless been made since that date

in the mechanical processes for preparing gutta-percha, but these
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do not appear to have been attended with similar improvements
in the quality of the material as indicated by its chemical com-
position, for the highest quality of sheet gutta-percha which Prof.

Abel himself had been able to find contained 127 per cent, of

resinous matter and 5 per cent, of water. Much greater pains

are no doubt taken to consolidate the material and express the

water from the gdtta-percha coatings of wire than in the manu-
facture of sheet gutta-percha. Nevertheless, that a consider-

able amount of inclosed water still remains is evidenced by
the fact that in two samples of covered wire, submitted by
the same manufacturers as lately as September and Novem-
ber last, the one contained i"86 per cent., and the latter 3 '97
per cent, of water. Little doubt now remains that the pro-
cesses of "mastication" (to which gutta-percha is subjected for

the removal of certain impurities and the production of a me-
chanically homogeneous material) favours oxidation, so that the

destruction of some of the most valuable qualities of gutta-percha
as an insulator depend upon the degree of completeness to which
the mechanical impurities have been removed. An examination
of old gutta-percha seems to show that, provided the material
has been reduced to a compact condition, oxidation due to ex-

posure to the air and light proceeds but slowly.

Dr. Miller also points out that mastication promoted the oxi-

dation of india-rubbe7-, and further experience has established the
similarity of the two gums in this respect. The application of
vulcanising to india-rubber was hailed as a most important step
in submarme telegraphy ; but although many chemists have
made this same process of vulcanising a subject for study and
investigation, it remains imperfectly understood even to the pre-

sent day. The wire manufacturer had no difficulty in meeting
the most important objection urged against the application of the
vulcanising process (viz., the injury done to the conductor by the
chemical action of the sulphur in the dielectric upon it) by avail-

ing himself of the fact that tin would not be equally affected,

and so protecting the copper by the simple process of tinning.

Still the tendency to an alteration, either in the chemical or
mechanical structure of vulcanised india-rubber, exhibited by it

when kept submerged in water, has developed serious elements
of uncertainty in cables prepared by the vulcanising processes.

Prof. Abel then proceeded to give some interesting illustrat'ons

drawn from his own personal experience of the uncertainty of our
existing knowledge regarding the chemical and other conditions

to be fulfilled in the application of vulcanising processes to the
preparation of telegraph cables.

A number of half-mile lengths, for instance, of vulcanised
telegraph cable—some for field service, others for firing broad-
sides on board ship—were found, after a period varying from
eighteen months to three years, to have undergone considerable
deterioration ; the dielectric in some instances had become so
porous that even the variations in the hygroscopic condition of
the atmosphere on board ship, where the wires were placed be-

tween decks, caused decided differences in the results obtained
with a particular battery power ; and this alteration was not
distributed uniformly over a length, the porosity in some in-

stances extending along a few feet only, the adjacent portions

being in very good condition ; an inspection of a large quantity of
the same sort of cable which had remained untouched in store

showed precisely similar results.

The uncertainty attaching to this is still further illustrated by
the fact that in armoured cables with multiple cores of this de-

scription some of the cores remain comparatively good, whilst

the insulation of others had fallen off to a very great extent.

Scarcely less conflicting is the experience gained with cables

prepared according to Hooper's system. This system consists

in maintaining the inner portion of the india-rubber surrounding
the conductor in an unvulcanised condition by means of a " se-

parator," which contains a preparation of a metal possessing the

power of arresting the passage of the sulphur beyond it during
and subsequent to the application of the vulcanising process.

The deterioration due to the alteration of the india-rubber

being caused by oxidation, the question naturally arises as to how
the oxygen finds access to it ? It must evidently find access to

the interior of the dielectric through the substance of the cable—

a

view which is more than confirmed by the researches of Graham.
That eminent chemist showed that solid india-rubber absorbed
oxygen to an extent which showed the gas to be twice as soluble
in it as in water at the ordinary temperature, and the compara-
tively greater priority of vulcanised india-rubber would favour
this absorption. The oxidation of unvulcanised india-rubber
being once established, the tendency to the absorption of oxygen
by the external vulcanised india-rubber, and to its passage through

the latter, must be promoted by the increased tendency to che-
mical change of and continual assimilation of oxyt^en by the
inner portion, which thus acts like the vacuum by which Graham
caused air very rich in oxygen to filter through a stout vulcanised
india-rubber tube.

The efforts made from time to time to improve the insulation

of cables, served until lately to clear the ground for future expe-
riments, but of late important success seems to have been
achieved in a direction where different experimenters (including

Prof. Abel himself) had failed—that direction is towards paraffin,
" a substance which during the last thirty years had passed from
the obscure position of a chemical curiosity to the foremost rank
amongst important chemical products." In 1875 Mr. Field,

F.R.S., working in conjunction with Mr. Tailing, the mineral-

ogist, produced by means of a solvent, or by masticating the sub-

stances together, a black ozokerit-product with india-rubber,

which appeared quite free from the brittleness which Matthiessen,

who also had been at work here, failed to get rid of This pre-

paration in point of insulation and inductive capacity compares
very favourably with india-rubber and gutta-percha, and would
seem likely to prove very valuable for telegraphic purposes in

the future.

Prof. Abel could only allude to the importance of chemical
science in the proper management of batteries, a subject which,
after the valuable paper read before the Society by Mr. Sive-

wright, " On Batteries and their Employment in Telegraphy,"
and the instructive discussions which it elicited, needed only to

be named. Amongst other matters of importance where the

telegraph engineer might derive great benefit from the fruits ot

applied chemistry, were the decay and preservation of telegraph

poles, the preservation of fibrous materials used in constructing

submarine cables, the production of points and the protection of

cables against the deposition of vegetable or animal growth.
Prof. Abel then concluded his address by a final illustration of

the manner in which the practical electrician may unexpectedly
be brought face to face with problems which can be solved by a
knowledge of chemistry and by that alone. Lieut. -Col. Stotherd,

R.E., having pointed out certain defects in the permanency and
difficulties connected with the testing of Abel's "phosphide"
fuse, he (Prof. Abel) constructed another form of high tension

fuse specially designed for submarine mining. The poles of this

new fuse were 0*05 of an inch apart, in an insulating column con-

sisting of Portland cement with sufficient sulphur to allow of its

being melted and cast in a mould. Fuses manufactured in this

way were supplied to different military stations, and after a time

it was found that the average resistance of the fuses being 15,000
ohms, that of many of them had fallen as low as 300 or 400 onms,
and one or two had gone down even below 50 ohms. The cause

of this at first sight inexplicable change in the stability of the fuse

was traced by Mr. E. O. Brown to the existence in many of the

cement pillars of very minute hair-line cracks or fissures extenJ-

ing sometimes right across the space between the inclosed small

copper wires. The sulphur in the cement and the copper wire

in presence of the air which had penetrated with the ever-

concomitant moisture had set up a galvanic action which had
formed one or more complete bridges, thereby short-circiriting the

copper poles. Chemical knowledge, which unravelled this mystery

at once, provided the remedy ;
platinum, upon which sulphur and

air were powerless, replaced the copper, and the permanence of

the fuse was secured.

A hearty vote of thanks to Prof. Abel was carried by acclama-
tion, and it was decided that the address should be printed and
circulated amongst the members.

SCHOLARSHIPS AND EXHIBITIONS FOR
NATURAL SCIENCE AT CAMBRIDGE, 1877

'T^HE following is a list of the Scholarships and Exhibitions
^ for proficiency in Natural Science to be offered at the

several Colleges and for Non-Collegiate Students in Cambridge
during the present year :

—

Trinity College.—One or more Foundation Scholarships ot

100/., and one Exhibition of 50/. The examination for these

will commence in the first week of April.

St. John's College.—One of the value of 50/. per annum.
There is a separate examination in Natural Science at the time

of the annual College examination at the end of the academical

year, in May ; and Exhibitions and Foundation Scholarships

ranging in value up to 100/. will be awarded to students who
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show an amount of knowleilge equivalent to that which in Clas-

sics or Mathematics usually gains an Exhibition or vScholarsbip

in the College.

King's Colks;e.—On Wednesday, April 4, 1877, and following

days an Exhibition in Natural Science will be offered for com-
petition. The Exhibition is worth about 90/. a year, and is

tenable for three years, but not with any other Exhibition or
Scholarship of the College.

Christ's College.—One or more in value from 30/. to 70/.,

according to the number and merits of the candidates^ tenable
for three-and-a-lialf years, and for three years longer by those

who reside during that period at the College.

Gonville and Cains College. —One of the value of 60/. per
annum. The examination bei^ins on the last Tuesday in the Lent
term. College examinations are held annually in the Easter

term for Medical and Natural Science Students who have passed
the University previous examination, in Anatomy, Physiology,

Physics, Chemistry, &c,, at which prizes and Scholarships of the

value of from 60I, to 20/. are awarded to members of the Col-

lege of the first, second, and third year, on precisely the same
conditions as those for other branches of learning. Exami-
nations are also held, as vacancies occur, in Botany and Com-
parative Anatomy in its most general sense (including Zootomy
and Comparative Physiology), for two Shuttleworth Scholar-

ships, each of the value of 60/. per annum, and tenable for

three years. The successful candidates for the Tancred Medical
Studentships are required to enter at this College ; these student-

ships are five in number, and the annual value of each is 100/.

Information respecting these may be obtained from B. J. L.

Frere, Esq., 28, Lincoln's Inn Fields, London.
Clare College.—One of the value of 60/. per annum, tenable

for two years at least. The examination will be held on March 20.

Downing College.—One or more of the value of 60/. per
annum. The examination will be on or about April 9.

.Sidney College.—-One of the value of 60/. The examination
will be on March 20.

Emmanuel College.—One Foundation Scholarship of 70/.,

tenable till the holder is of standing for the degree of B.A., and
four Minor Scholarships (two of 70/., and two of 50/.), tenable

for two years, will be awarded. The examination will take

place on March 20.

Non-Collegiate Students.—An Exhibition each year is given by
the Clothworkers' Company, value 50/. per annum, tenable for

three years. Examination about Christmas, open to Non-Col-
legiate Students who have commenced residence in the October
term, and to any who have not commenced residence. Informa-
tion to be obtained from the Rev. R. B. .Somerset, Cambridge.
The subjects, it may be stated generally, are Chemistry,

Physics, Geology and Mineralogy, Botany, Comparative Ana-
tomy and Zoology, and Physiology ; but for detailed information

application must be made to [the tutors of the respective Col-

leges.

Although several subjects for examination are in each instance

given, this is rather to afford the option of one or more to the

candidates, than to induce them to present a superficial know-
ledge of several. Indeed, it is expressly stated by some of the

Colleges that good clear knowledge of one or two subjects will

be more esteemed than a general knowledge of several. In
some instances, as at Caius College, each candidate is required

to furnish beforehand a list of the subjects in which he desires

to be examined.
There is no restriction on the ground of religious denomina-

tions in the case of these or any of the Scholarships or Exhibi-

tions in the Colleges or in the University.

Some of the Colleges do not restrict themselves to the number
of Scholarships here mentioned, but will give additional Scholar-

ships if candidates of superior merits present themselves ; and
other Colleges than those here mentioned, though they do not
offer Scholarships, are in the habit of rewarding deserving
students of Natural Science.

It may be added that Trinity College will give a Fellowship
for Natural Science, once, at least, in three years, and that such
a Fellowship will be given in the present year. The examina-
tion will take place at the end of September, and will be open
to all Bachelors of Arts, Law, and Medicine of the University,

of not more than three years' standing from their first degree.

Application should be made to the Rev. Coutts Trotter, Tutor of
Trinity. Most of the Colleges are understood to be willing to

award Fellowships for merit in Natural Science equivalent to

that for which they are in the habit of giving them for Classics

and Mathematics,

OUR ASTRONOMICAL COLUMN
The Comet of 1812.—In view of the approaching return of

the comet discovered by Pons on July 20, 18 12, which beyond

doubt, at the time of its visibility, was moving in an elliptic

orbit with a period of about seventy years, it is not without

interest to inquire into the particular circumstances of its track

in the heavens, and distance from the earth and sun, under

different assumptions, with regard to the time of the next peri-

helion passage. The case is a very different one to that of

Halley's comet (which has a period only five or six years longer

than that of the comet in question) at its last appearance in 1835,

or even at the previous one in 1759. The semi-axis major of

Halley's comet was already known with considerable precision,

from this body having been observed at several returns to peri-

helion since the year 1456, and in 1835 an exceedingly close pre-

diction of the date of the comet's arrival at its least distance from

the sun was made, it is true, after most laborious calculation.

Pons' comet of 1812 is not thus situated. So far, no previous

appearance has been recognised, and we are, therefore, depen-

dent entirely upon the observations made in 1812 for the deter-

mination of the length of the revolution, and hence of the epoch

of its next return. Within what limits these observations admit

of the period being assigned, has not perhaps as yet been full/

examined, but it appears probable they will be wider than in the

case of another comet of similar length of revolution, that dis-

covered by Olbers on March 6, 1815, the perturbations of which

were calculated for the present revolution by Bessel, who fixes

the return to February, 1887, though the prediction may be

materially in error.

From the great inclination of the orbit of Pons' comet to the

plane of the earth's annual path, it is perhaps possible that with

a fairly accurate prediction of its position, it might be detected

with very powerful telescopes, no matter at what time of the year

the perihelion passage falls, but such prediction being impracti-

cable, it is desirable, as we have already remarked, to trace out

the apparent path of the comet amongst the stars, on different

hypotheses as to date of arrival at perihelion. At present we
shall confine our remarks to the more favourable conditions

under which it is possible for the comet to appear.

The nearest approach of the comet's orbit to that of the earth

(0'i85) occurs near the passage of the descending node, about

9I days before the arrival at perihelion, and the longitude of the

descending node being in 73° 56' for 1880, we may assume the

perihelion passage to take place on December 150. In this

case the comet would have the following track :

—
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nearest ai^proacli to the earth in the middle of vSeptember it

exhibited a tail 24° in length, according to Baron de Zach ; at

this period, though near perihelion, its distance from the earth

was I •26. We may conclude that should the comet arrive at

its least distance from the sun about the close of the year, its

recovery will be almost certain.

In a future note we shall examine the conditions attending

perihelion passage at other seasons.

The appearance immediately preceding that of 1812 probably

occurred about the year 174". The calculated comet of that

year had very different elements, and the same remark applies to

the tv/o comets of 1743. Struyck mentions a second comet in

1742, recorded in the journals of several Dutch navigators. On
the morning of April 14, the ship being (at noon) in latitude

35° 36' S., and longitude 42° E., the comet was in the E. ^ S.E.,

with a tail 30° in length ; the time is not given. From this

rough indication it may perhaps be inferred that its place was

somewhere amongst the stars of Pisces, or bordering ones in

Aries ; in too sm.all a right ascension to admit of its identity with

the comet of 1812. And as already stated, an examination of

earlier cometary records is not attended with more success.

During the actual revolution there may be very sensible

perturbations due to the attraction of the planet Uranus.

The Zodiacal Light.—This phenomenon was conspicuous

in the neighbourhood of London on the evening of the 4th inst.

At 6h. 35m. the light was very much stronger than that of the

Via Lactea in the brightest part above the horizon, and totally

different in colour, being a pale yellow in the more elevated

portion, with a ruddy tinge nearer the horizon. It was not dis-

tinctly traceable much beyond C Piscium ; the axis of the light

passed through about R.A. 352°, N.P.D. 100°,

BIOLOGICAL NOTES
Amount of Water in Trees.—Farmers and gardeners

have often observed, and the fact is referred to by Lindley, that

during cold weather the branches of certain trees are sometimes

so much bent down as to obstruct passage below the tree, but

that with the advent of mild weather they return to their former

positions. In investigating these phenomena, Prof. Geleznow

observed that they depend not only upon temperature, but also

upon the humidity of the air ; and he undertook, therefore, a

series of researches to ascertain the amount of water contained

in different parts of the branches under various atmospheric con-

ditions. The first part of these researches (not yet published)

proved (i) that the amount of water increases in each branch

from its base to its summit ; (2) that the bark of the larch

throughout the year contains more water than the wood ; and (3)

that in Coniferse the upper part, i e., the part above the pith of

a horizontal branch, contains always more water than the lower

part, whilst in other trees, as, for instance, the birch, the con-

ditions are reversed ; altogether, that Coniferge and Dicoty-

ledones seem to possess opposite properties, as regards the dis-

tribution of water in the tree. Further researches, published

now in full {Bull. Ac. de St. PHersh., vol. xxii.. No. 3), intro-

duced new elements into the inquiry, namely, the varying amount
of water in the bark and the wood. It appears from these re-

searches that humidity of the wood and diyness of bark have

a constant relation ; that in certain trees (fir and maple) the

wood remains throughout the year drier than the bark, while in

others (birch and aspen) this is the case only during a part of

the year, the conditions being reversed at other times. The
relations between the humidity of the bark and that of the wood
are so constant, that a useful classification could be based on
them. It appears, further, that the smallest amount of water
contained by the bi-anches of certain trees, as, for instance, the

fir, is observed during the season when the vegetation is in

fullest vigour, and that this circumstance, as well as some other

important facts, is in close relation with the development of

leaves. Altogether the researches, which are yet far from being

completed, promise to disclose, and probably explain, a variety

of very interesting facts.

The Eel.—In the last session of the Rhenish and West-

phalian Natural History Society, O. Melsheimer reported the

results of observations on the habits of the eel, conducted

through a series of years. The statement that the eel subsists

on vegetable nourishment, probably originating from Albertus

Magnus, is shown to be utterly false. Examinations of the con-

tents of the stomach of numerous individuals show that the food

of the eel is exclusively animal. It seems to be especially fond

of the river lamprey {Petromyzon fluviatilis). The periodical

movements—down stream in August and September, and up

stream in April—are brought in connection with the spawn-

ing, which takes place in the sea. The bluish-black and the

yellowish-green varieties are perfectly alike in their habits.

HoNEYDEW IN PLANTS.—Prof. Dr. H. Hoffmann, of Gies-

sen, has recently published the results of his observations on

the formation of honeydew upon the leaves of plants, and

has come to the conclusion that it is not to be attributed

to the Aphis, or other insects. A healthy specimen of

Camellia japonica, \\ feet in height, without blossoms, which

afforded an instance of the phenomenon, was found to be en-

tirely free from insects. The so-called honeydew consisted of

a sticky colourless liquid, which possessed a sweetish taste, and

contained, principally, gum. This gradually appeared on the sur-

face of the leaves, slowly forming drops on the under-side, which

dropped down to be continually replaced. The separation of

the liquid continued vigorously for some time, even after the

removal of the leaves from the plant. Although showing that the

appearance of the dew is not attributable to insects. Prof. Hoff-

mann was unable to ascertain the real method of formation. On
the upper side he was able to trace the origin of spots of a

clear slightly sweet liquid on the leaves of an ivy, to the presence

of Coccus sp. This insect, as well as Coccus abietis and pini,

seems to possess the power of forcibly ejecting, per anum, a

sweetish secretion, which causes them to be sought after by bees.

Relation of Body-change to Temperature.—From exact

experiments on frogs (measuring the consumption of oxygen and

production of carbonic acid at different temperatures), M. Schulz

arrives at the conclusion that the exchange of materials in these

animals is directly dependent on the temperature (Pfliiger's

Archiv). It is specially notable, in M. Schulz's tables, that at

I'' body-temperature the frog exhales so little carbonic acid that

it was hardly certain whether it produced any (the amount was

0'oo84gr. per kilo, and hour). At 33° to 35°, on the other

hand, the frog shows an exchange of material which comes up

to that of man, and at 37° it would probably exceed this con-

siderably, if the organism of the cold-blooded animal permitted

of so rapid a replacement as the strong consumption would re-

quire. The upper limit of temperature for the frog is therefore

somewhere about 35° C.

NOTES
The city of Brunswick is making preparations to celebrate

the looth birthday of Carl Friedrich Gauss, the mathematician

and astronomer, who was born there April 30, 1777. A statue

is to be erected to Gauss, and it is hoped that the foundation

stone will be laid on the celebration day. Contributions are

requested by the Committee to be sent to the Brunswick Bank.
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From a circular recently issued by the general committee

intrusted with the duty of collecting subscriptions for the erec-

tion of a statue to Liebig, it appears that the sum total con-

tributed up to January i, 1877, amounts to over 7,000/., after

the deduction of necessary expenses Russia contributed over

one-half of the receipts acknowledged in this third and last

report. Since the decision to provide Giessen as well as Munich

with a statue, the authorities of the former place have selected

a fitting locality for the memorial, and laid it out in a tasteful

manner.

We greatly regret to hear of the death of Capt. J. E. Davis,

in his sixty-first year, Capl. Davis had only recently retired

from the Ilydrographical Department, to which he had rendered

important services. He was also well known as an authority on

polar matters, having himself seen service in the Antarctic

regions. Capt. Davis had much to do in connection with the

fitting out of the Challenger Expedition, and had himself made

important contributions to hydrography.

Letters from Athens report the death of Prof. J. Papadakis,

the Rector of the University, after a long period of suffering.

He occupied the chair of mathematics and astronomy during a

long series of years, and was a leading spirit not only in scien-

tific circles, but also in the general society of Athens.

The question of the erection of a great polytechnic school in

Berlin is to be brought before the German Parliament. The

estimated cost is eleven million marks.

The philosophical faculty of .Zurich University has conferred

the degree of Doctor in Philosophy on a lady.

In our notice last week of "Two Challenger Books," it was

inadvertently implied that Lord George Campbell's " Log

Letters from the Challenger^'' did not contain a map. That work

has a map and an excellent one, taken, in fact, from the Pro-

ceedi7tgs of the Royal Society. Not only does it show the course

of the ship, but the depths and dates of the various soundings,

and by means of different colours, the varied deposits found on

the ocean bed. The map adds greatly to the scientific value of

the work.

M. Becquerel will take for the subject ot his lectures at the

Paris Museum, Light and its Effects. The course of lectures

will begin after Easter, and include the subject of the radiometer.

Neither of the two Becquerels, for M. Leon Becquerel is his

father's assistant, has ever given his opinion on the radiometer,

and their joint verdict is expected with not a little curiosity.

Nine Lectures on the Osteology of Birds will be delivered

in the theatre of the Royal College of Surgeons, on Mondays,

Wednesdays, and Fridays, at 4 p.m., commencing on Friday,

February 16, 1877, by Prof. W. K. Parker, F.R.S.

A NEW mercury rheostat, which Jacob! devised shortly before

his death, is described by M. Chwolson [Bull. Ac. de St. Pettrsb.,

vol. xxii. p. 409), and its advantages and disadvantages are tho-

roughly discussed and illustrated by the results of some measure-

ments. Owing to the very great precision of the new instrument,

it appears to be especially useful for the measurement of very

small resistances. The author concludes that this rheostat leaves

far behind all former ones, and that the instrument itself, or at

least its principles, will probably play an important part in

future galvanometric researches.

The Smith's prizes, Cambridge, have been adjudged as fol.

lows :—First prize, Donald MacAlister, B.A., St. John's Col-

lege ; second prize divided between Richard Charles Rowe,

B.A., of Trinity, and James Parker Smith, B.A., of Trinity.

Mr. MacAlister was senior wrangler, and Mr. Rowe and Mr. J, P.

Smith third and fourth wranglers in this year's tripos.

At a meeting of the Council of the Yorkshire College of

Science, held February 2, it was resolved, " That the question of

an extension of the curriculum in the direction of literature is

now ripe for action on the part of the College," and a committee

was appointed to confer with a delegation from the University

Extension Committee, in order that a scheme might be brought

before the Board of Governors. This is a step in the right

direction.

The United States Government have awarded Capt. Allen

800 dollars, and Capts. Adams, Soutar, and Walker, 300 dol-

lars, for their kindness to the crew of the Arctic ship Polaris.

The jfournal of the Anthropological Institute will in future

appear on the ist of February, May, August, and November.

There will be an examination at King's College, Cambridge,

on April 4 and following days, for an exhibition in natural

science. The exhibition is worth about 90/. a year, tenable for

three years, but not with any other exhibition or any scholarship

of the college. Candidates must be under twenty years of age,

unless already members of the college. The examination will

be in physics, chemistry, and either comparative anatomy or

botany, in addition to elementary classical and mathematical

papers. Candidates must give a fortnight's notice of their inten

tion to compete, sending in to the tutor certificates of character,

and naming the particular subjects in which they wish to be

examined.

The following College Lectures in the Natural Sciences will

be given at Cambridge during Lent Term :—Gonville and Caius

College :
" On the Physiology of Digestion, Absorption, and

Sanguification," by Dr. Bradbury ; " On Non-metallic Ele

ments," by Mr. Apjohn. Christ's College: "On Vegetable

Histology," by Mr. Vines. St. John's College : "On Chemis-

try," by Mr. Main ; instruction in Practical Chemistry will also

be given; "On Physical Geology," by Mr. Bonney ; "On
Palaeontology," by Mr. Bonney ; in the course of the term

some demonstrations in Microscopic Lithology will be given
;

elementary course in Geology postponed to next term. Trinity

College: "On Electricity," by Mr. Trotter; "Elementary

Physics," by Mr. Trotter ; "An Elementary Course of Practical

Morphology," by Mr. Balfour ;
" Practical Physiology and His-

tology," by the Trinity Prselector in Physiology (Dr. Michael

Foster), at the New Museums. Sidney Sussex College :
" On

Vegetable Histology and Physiology," by Mr. Hicks. Downing
College: "On Chemistry," by Mr. Lewis; "On Comparative

Anatomy and Physiology," by Mr. Saunders.

The Bessemer Medal of the Iron and Steel Institute has been

awarded to Dr. Percy, F.R.S.

The King of Greece has conferred upon Mr. Edward Stanford

the knighthood of the Royal Order of the Saviour for the services

rendered by him to geographical science.

A Bill has been proposed to the U.S. Congress for the equip-

ment of several Arctic expeditions.

The sad news has been received from the African West Coast,

that Baron Barth committed suicide, under an attack of fever,

at Loanda, on December 7, 1876, and Dr. Mohr died at Malange

on November 26, 1876, where he had only recently arrived.

Baron Barth was making a botanical and geological survey of

Portuguese Africa on account of the Portuguese government.

Dr. Mohr will be known to our readers as the author of an in-

teresting narrative of his journey to the Victoria Falls of the

Zambesi ; he was sent out by the German African Society to

carry on the work of exploration from the Portuguese colony

from which so many German explorers have had to return.

A French expedition under MM. Brazza and Marche is
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exploring the Ogowe, a large stream to the north of the Congo.

News has been received by the Geographical Society of Paris

from these explorers, said to be important, and will be made

public at the next sitting.

The recent discussion of the budget in the Belgian House of

Representatives brought out some interesting information as to

the state of primary instruction in the country. The general

yearly expenses of the State for educational purposes being, in

the average of many years, about 480,000/. (6 per cent, of the

whole of the budget), from two-fifths to one-half of this sum

was devoted to primary instruction. The ordinary allotments

of the State for this subject were, during the years 1872 to 1876,

from 188,000/. to 244,000/. ; but the part taken by the com-

munes in primary instruction is very limited. When compared

for instance, with Germany, the share of these expenses

which falls on the State, is as much as about 38 per cent, of the

whole of the expenses of the country. The number of normal

schools for primary instruction was thirty-nine, for a population

of 5,250,000 souls, i.e., one normal school for every 141,970

inhabitants. But the instruction, and yet more the inspection,

remain still mostly in the hands of the Catholic clergy, and the

general results of the efforts made by the State, though showing

some improvement during the last ten years, are by no means

satisfactory. Steps are being taken to introduce the teaching of

natural science into primary schools. Thus, M. Couvreur ably

advocated in the House the foundation of a central and some

local pedagogical museums, on the plan of that of St. Petersburg,

which museums would be permanent exhibitions of recent im-

provements made in Europe and America in the elementary

teaching of natural science ; he also recommended institutions

where the value of the various methods and apparatus could be

submitted to experiment and discussion. Such a museum is to

be opened before long by the city of Brussels. The Ministry

also recommends to teachers to give to their scholars some

elementary notions in natural science, applied to agriculture.

The first number of Petermann's Mitthdlungen for 1877 con-

tains several papers of much value. There is the first instal-

ment of a paper on the ethnology of Russia, in which this

question is gone into with the usual thoroughness, accuracy, and

detail of this journal; it is accompanied by a carefully-con-

structed map, embracing the whole of Russia in Europe and

Asia, as well as some of the neighbouring territories. Dr.

Loesche describes the results of a journey by himself and Dr.

Falkenstein, in 1875, up the Killoo or Kuilu river, in Loango
;

he gives some important notes on the natural history of the

district. E. Tessier gives a resume of M, J. Dupuis' travels in

South China, and Dr. A. Miihry discusses the geographical con-

ditions of some European storms. In a short paper we are in-

formed that Clemens Denhardt has been making preparations

for some time for an exploring expedition into Central Africa,

the particular region which he intends to occupy being that

bounded by the Indian Ocean, the east and south of the

Abyssinian Mountains, the Nile and its tributaries, the great

lakes, Kilimanjaro and the River Dana—a region still almost

entirely unknown. A feature of great interest and the highest

importance has been commenced in this number, viz., a monthly

summary of geographical work in the various regions of the

globe, by Dr. Behm. The first instalment embraces the last

three months of 1876, and its regular continuance will make the

Mittheilungen almost all that could be desired as a geographical

journal.

M. Foucjufi has been appointed professor to the College of

France, in room of the late M. Charles St. Claire-Deville,

whose pupil and assistant he was.

At the next meeting of the Society of Telegraph Engineers,

to be held on the evening of Wednesday the 14th inst., Mr.

W. H. Preece will read a paper on " Shunts and their Applica-

tions to Electi-ometric and Telegraphic Purposes."

We have received the first number of a new monthly popular

Norwegian scientific journal named after our own, Natiween.

The editor is Hans H. Reusch, and among the list of contri-

butors is the well-known name of Prof. Sars.

Prof, de Bary, of Strassburg, has declined the offer of the

Botanical Chair in Tubingen rendered vacant by the death of

Prof. Hofmeister.

Dr. Henry Muirheau, of Cambuslang, has offered to the

University of Glasgow the sum of 2, 100/. as an endowment for a

Demonstrator of Physiology in connection with the Chair of the

Institutes of Medicine. The object of the endowment is the

promotion of medical science by the training of young men ol

suitable capacity to become teachers and investigators of physio-

logy, and as this training is best attained by actual work in the

laboratory and by practical experience in the art of teaching, the

demonstrator will be regarded as a teaching assistant to the pro-

fessor, while he will also be encouraged to pursue independent

original investigation, and will be aided by the use of all tha

laboratory appliances.

The third edition of " L'Homme Fossile en Europe," by

the late H. Le Hon, being out of print, a fourth edition, just

appeared in Brussels, will be the more welcomed as it contains,

besides a short biography of the author, numerous additions by

M. Ed. Dupont, referring to the recent discoveries in this de-

partment, and bringing this most valuable work to the present

level of our knowledge as to the origin of man.

We are glad to see that a second edition of Dr. Frank

Clowes's " Elementary Treatise on Practical Chemistry" (J. and

A. Churchill) has been published, with some useful additio;is.

We noticed the first edition in vol. xi. p. 107.

In the South Australian Register, of November 28, 1876, is an

interesting lecture by the Rev. S . J. Whitmee, on the Ethnology

and Philology of Polynesia. He contends that over all Poly-

nesia there are two distinct types of people, a brown race

connected with the Malays, and a black, or negro race, con-

nected with the Papuans. There is also a third and very much

mixed race, to which Mr. Whitmee could not venture to give a

name or assign an origin.

We have received a separate reprint from the Philosophical

Magazine, of Capt. Abney's paper "On the Alkaline Develop-

ment of the Photographic Image."

Prof. Dieterici, of Berlin, sought to show in a public lec-

ture, delivered a few days since, that the theories of Darwin were

by no means novel, having been essentially published by learned

Arabs in the tenth century.

We have received several numbers of the Bulletin of the

Torrey Botanical Club of New York, containing interesting

papers which relate chiefly to botanical subjeots of local interest.

The additions to the Zoological Society's Gardens during the

past week include a Pig-tailed Monkey {Macacus nemestrinus)

from Java, presented by Dr. Broadbent ; a Brazilian Tree Por

cupine {Cercolabes prehensilis) from Trinidad, presented by Mr,

Eliot S. Currey ; three Amherst Pheasants
(
Thaumalea am

hersticc) from China, presented by Dr. A. P. Reid ; a Yellow

fronted Amazon {Chrysotis ochrocephala) from U. S. Columbia,

presented by Mr. F. A. B. Geneste ; three Rhomb-marked

Snakes (Psatnmopkylax rhombeatus) from South Africa, presented

by the Rev. P. H. R. Fisk ; an Ocelot {Felis partialis) from

South America, three Andrean Geese {Bernicla melanoptera)ixo-a\.

Peru, purchased; two Double-striped Thicknees {(Edicneinus

bisti iatus) from Central America, purchased.
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SOCIETIES AND ACADEMIES
London

Royal Society, January 25.—"Description of the Living

and Extinct Races of Gigantic Land Tortoises, Parts iii. and iv.

The Races of the Aldabra Group and Mascarene Islands
"

(conclusion), by Dr. Albeit Giinther, F, R. S

.

In continuation of, and concluding, the researches into the

history of the Gigantic Land-Tortoises, read before the Royal
Society on June 20, 1874, and published in the 165th

volume of the "Philosophical Transactions," the author treats

in Parts iii. and iv. of the Tortoises of the Aldabra Group and
Mascarenes.

By the addition of the valuable materials obtained by one of

the naturalists of the Transit of Venus Expedition to Rodriguez,

and by the Hon. Edward Newton in Mauritius, as well as by the

aid of supplementary information received from other sources,

the author has been enabled to show in the present parts of his

paper that the round-headed division of Tortoises is confined to

Aldabra and never extended to the Mascarenes proper ; and that

the Tortoises from the latter islands can be externally, though

not osteologically, distinguished as a tvhole from the Galapagos

Tortoises, as will be seeu from the following synopsis :

—

Nuchal plate absent. Frontal portion of the skull flat.

Fourth cervical vertebra biconvex. Pelvis with broad sym-
physial bridge.

A. Gular plate double ; sternum

of moderate extent Galapagos Tortoises.
B. Gular plate single ; sternum

short ... '.. Mascarene Tortoises.
a. Carapace thin, thickened towards the margins ; centre

of the last vertebral plate raised into a hump, which is

separated from the penultimate vertebral by a trans-

verse depression : Tortoises of Mauritius ( T. triser-

rata, T. inepta, T. indica, T. leptocnemis).

b. The entire carapace extremely thin and fragile, all the

bones very sltnder : Tortoise of Rodriguez (T. vost?icEri).

II. Nuchal plate present. Frontal portion of the skull convex.

Third cervical vertebra biconvex. Pelvis with narrow sym-
physial bridge. Gular plate double. Carapace thick. Al-
dabra Tortoises ( T. elephantina, T. daudinii, T. ponderosa,

7. hololissd).

Linnean Society, January 18.—Prof. AUman, president, in

the chair.—Three new Fellows were elected, viz., Dr. W.
Miller Ord, Thos. Routledge, and S. D. Titmas.—An interest-

ing and scientific memento of the ill-fated Polaris Expedition

was exhibited by Mr. R. Irwin Lynch. This consisted of a pot

of growing wheat which had been sown from the grain left in

Polaris Bay, 81° 38' N., by the American Expedition. Capt.

Sir George Nares, in a letter to Dr. Hooker, says that the grain

in question had been exposed to the winter frosts, 1872-76;
notwithstanding the intense cold it had been subjected to, the

above sample grown at Kew gave 64 per cent, as capable

of germination. A grain of maize, among the wheat, which

also sprouted, possessed even greater interest, inasmuch as

being a truly tropical plant.—The amphibious and migratory

fishes of India formed the subject of a paper by Dr. Francis

Day. He first instanced many forms which respire air direct,

can live for long periods after their removal from water, and

are but little affected by a bandage being placed round their

gills, preventing the use of that organ. The Saccobranchus was
shown to have a distinctly amphibious circulation, venous blood

being sent by the pulmonary artery to the respiratory sac, and
arterial blood being returned from it to the aorta. He ques-

tioned the accuracy of the swim-bladder of fishes, being the

homologue of the respiratory bladder of amphibia, and ob-

served that in the Saccobranchus both a respiratory sac and
a swim-bladder co-existed ; the one along the muscles of

the back, the other more or less ? inclosed iu bone but posses-

sing a pneumatic duct.—Mr. G. J. Romanes read a second notice

on varieties and monstrous forms of MeduscC. He expressed

surprise that among the jelly fish—at least the naked-eyed group,

with their lowly grade of organisation and proneness to exhibit

the phenomena of gemmation—examples of monstrous and mis-

shapen forms are comparatively rare. In those cases met with,

especially in Aurelia aurita, the deviations from the normal type

nearly always occur in a multiplication or in an abortion or

suppression of entire segments. This affects the segments of the

umbrella in a symmetrical manner, whilst the ovaries and manu-
brium, to a certain extent, may or may not be implicated.

Chemical Society, February i.—Prof. Abel, F.R.S., pre-

sident, in the chair.—Dr. H. E. Armstrong read a paper on
Kekule's and Ladenburg's ben/.ene symbols, in which he dis-

cussed the relative value of the two symbols as a means of ex-

pressing the known reactions of benzene and its derivatives, ex-

pressly pointing out how Ladenburg's prism symbol was more
ia accordance with our knowledge of the quinones ; but that up
to the present time, although it might be considered proved that

in benzene six carbon atoms were linked together in a closed

chain, we had no evidence to show the manner in which the

atoms were united. Subsequently Mr. W. H. Perkin read a
paper on the formation of coumarine and of cinnamic, and of

other analogous acids from the aromatic aldehydes. These acids,

of which twenty are described in the paper, were obtained by the

action of a metallic salt and acid anhydride, such as sodic acetate

and acetic anhydride on an aromatic aldehyde ; the latter part of

the paper contained an account of the acids obtained from
coumarin.

Anthropological Institute, January 30.—Annual meeting.

—Col. A. Lane Yovl, F.R.S,, president, in the chair.—The
Treasurer presented his Report, which showed that the finances

of the Society were in a satisfactory condition. The President

delivered his anniversary address. It gave a short resume of the

papers that had been read during the past year. From the

Report of the Council it appeared that there had been an
increase of members in 1876 over deaths and retirements. The
following Officers and Council were elected to serve for 1877 :

—

President, John Evans, F. R. S. Vice-presidents : Prof. George
Busk, F.R.S., Hyde Clarke, Col. Lane Fox, F.R.S., A. W.
Franks, F.R.S. , Francis Galton, F.R.S. , E. Burnet Tylor,

F.R.S. Directors and Hon. Sees. : E, W. Brabrook, F.S.A.,
Capt. Harold Dillon, F.S.A. Treasurer, J. Park- Harrison,

M.A. Council : J. Beddoe, F.R.S., J. Barnard Davis, F.R.S.,
W. Boyd Dawkins, F.R.S., W. L. Distant, Robert Dunn,
I\R.C.S., Charles Harrison, F.S.A., H. H. Howorth, F.S.A.,
Prof. T. McK. Hughes, F.G.S., Prof. Huxley, F.R.S., A. L.

Lewis, Sir John Lubbock, Bart, M. P., F.R.S., R. Biddulph
Martin, F. G. H. Price, F.R.G.S., J. E. Price, F.S.A., Prof.

Rolleston, F.R.S., F. W. Rudler, F.G.S., C. R. Des Ruffieres,

F.R.S.L., Lord Arthur Russell, M.P., Rev. Prof. Sayce,

M.R.A.S., M.J. Walhouse, F.R.A.S.

Victoria Institute, January 5.—Dr. C. Brooke, F.R.S., in

the chair. Mr. David Howard, F.C.S., read a paper upon the

structure of geological formations as an evidence of design.

After which, a paper by Principal Dawson, F.R.S., on the

recent discovery of numerous flint agricultural implemen's in

America was read.

Institution of Civil Engineers, January 30.—Mr. George
Robert Stephenson, president, in the chair.—The paper read

was on the combustion of refuse vegetable substances for raising

steam, by Mr. John Head, Assoc. Inst. C.E.

Berlin

German Chemical Society, January 15.—A. W. Hofmann,
vice-president, in the chair. E. Mulder wishes to substitute the

following expression, M — d, for the usual expression of the law
of Arvogadro, M — 2d, by accepting as the atomic weight of

hydrogen not l, but 0-5.—I. Boguski and N. Kagander, in con-

tinuing their researches on the quantity of carbonic acid evolved

in a given time by the action on marble of acids of different

strength, arrives at the conclusion : that the velocities of the evolu-

tion of carbonic acid are inversely proportional to the molecular

weights of the acids employed.—A. Christomanos recommended
several modifications of the usual methods of analysis of chrome-
iron-ore.—A. Basarow described for lecture purposes a miniature

torpedo, containing only three grams of gunpowder, and suffi-

cing to throw up water from a pail to the height of twenty

or thirty feet.—F. Frerichs proposed, for organic analysis,

to heat the compound in sealed tubes with oxide of mer-
cury, and to determine the volumes of CO3 and of O.

—

C. Gottig has found that the ordinary method of forming alde-

hydes from acids by distilling their calcium-salts with formiate

of lime, holds good for the production of ethyl-salycylic alde-

hyde, but not of salicylic aldehyde.—A. Ladenburg has observed
slight differences in the two bodies, N(C2H^)3.C7H-I (iodo-

benzyl-tri-ethylamine) and N(C2H5)„C7H7.C.^H5l (iodo-ethyl-

diethyl-benzylamine), the former, treated with HI yielding

iodide of benzyl, while the second does not yield, this product.

He thinks, therefore, that these two compounds are isomeric,

that nitrogen is triaiomic, and NH3.HCI a molecular combina-
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tion. The same chemist states oxythymochinone to have the

melting-point, I73°-I74°, and not 187°, as formerly observed.

He upholds the views regarding the constitution of this body

lately published by him in a separate form.—R. Anschutz and

G. Schultz obtained phenanthrenchinonimide by the action of

alcoholic ammonia on phenanthrenchinone,

C14H8O2 + NH3 = C14H9NO + H2O.

—H. Schwanert reported on several derivatives of dinitrotoluol-

sulphonic acids.—A. Berndtsen described the aldehyde of

thiobenzoic acid obtained from thiobenzamide by the action of

nascent hydrogen :

—

CgHs . CS . NH2 + 2H = CgHj . CS . H + NH3.
thiobenzide thiobenzaldehyde

A second body formed simultaneously forms the subject of further

investigations. The same chemist has succeeded in transforming

acetonitrile into acetothiamide, colourless prisms fusing at

108°:—
CH3 . CN + SHg = CH3CS . NHj.

C. Seuberlich, by the action ot sulphuric acid on a mixture of

gallic and benzoic acids, has obtained black metallic needles of

anthragallol, Ci4H80g.—C. Liebermann communicated that H.
E. Armstrong has transformed nitrosothymol into amidothymol
and into thymochinone by oxidation, and that R. Schiff has proved

that nitrosothymol can be transformed into ordinary dinitrothy-

mochinone. These facts prove the relative position of the

constituent groups to be different than supposed by Ladenburg.

F. Tiemann described a new acid, C9H10O4, homovanillinic

acid, obtained from acetyl-eugenol by oxidation, which, treated

with alkali, yields homoprotocatechic acid, C8Hg04. The rela-

tions of these substances are :

—

C«H

CfiH

COOH
OCH3
OH

Vanillinic.

CH^COOH
OCH3
OH

Homovanillinic.

(COOH
C6H3 OH

(OH
Protocatechic acid.

( CH2COOH
CeHa ] OH

(oh
Homoprotocatechic acid.

Conjointly with A. Herzberg, the same chemist has obtained

cinnamic acid by the action of acetic anhydride on benzaldehyde.

The reaction gives a better yield than chloride of acetyl, and is

also applicable to salicylic aldehyde and to vanilline.—C. Vogel
communicated spectroscopic reactions of magnesia with purpurine

and with cochineal.— The chairman read a letter of Prof. F.

Wohler, in Gottingen, in which he accepts the office of president

of the Society for the ensuing year, with thanks for this acknow-
ledgment of his past services to science.

Paris

Academy of Sciences, January 29.—M. Peligot in the

chair.—The following papers were read :—Note on the stability

of arches, by M. Resal. He gives an analytical demonstration

of the theorem, that when the thrust at the key-stone of an arch

is minimum the curve of pressures is tangent to the intrados at

the joint of rupture.—Reply to Dr. Bastian, by M. Pasteur.

He defies Dr. Bastian to obtain the result he got with sterile

urine, provided only the solution of potash used be pure,

water pure, and potash pure, both exempt from organic

matters. If Dr. Bastian takes impure potash, M. Pasteur

authorises him to take it or anything else in the English
pharmacopoeia, if only it be heated previously to 1 10 degrees

for twenty minutes or 130 degrees for five minutes.—On
the germs of bacteria in suspension in the atmosphere and in

water, by MM. Pasteur and Joubert. An inquiry suggested by
the discussion with Dr. Bastian. The germs are shown to be
very numerous in water, like that of the Seine ; they occur iu

the distilled water of our laboratories, and can traverse all filters.

They are absent from water of springs in the interior of the

ground that has not been reached by dust from the atmosphere
nor by water circuladng above ground.—Researches on the

irisation of glass, by MM. Fremy and Clemandot. They repro-

duce at will the irisation sometimes observed in glass (from some
old tombs, &c.), by subjecting glass under heat and pressure, to
the action of water containing about 15 per cent, of hydrochloric
acid. The chemical composition and the conditions of anneal-

ing and tempering, influence the phenomenon. (Particulars

later). Bottle glass for holding an acid liquid like wine should

not irisate under action of acids ; if it does the liquid is quickly

altered. The author's method enables him to test the quality of
a glass beforehand, by submitting it to dilute hydrochloric acid.

—Report on a memoir by M. Henri Becquerel, entitled " Ex-
perimental Researches on Magnetic Rotatory Polarisation." He
studies the relation between this property and the index of refrac-

tion, examining bodies with a high index ; and these he finds to

have a high rotatory power. In solutions of salts the rotatory

power increases rapidly with the concentration. He demonstrates

also an anomalous rotatory dispersion accompanying negative

magnetic rotation.—On the products obtained by calcination, in a

closed vessel, of the wash {vinasses) of molasses of beet, by M.
Camille Vincent. —On a new arrangement of the rods of lightning

conductors, by M. Janiant. The rods are generally six metres

long, weigh not less than 120 kilogrammes (involving much
strain), and cost, with their copper point, some 300 francs. The
author arranges four iron corner channels in form of a quad-

rangular pyramid connected at the base by iron sockets attached

to the timlDer work. At the top the channels are thinned to the

prescribed diameter of 2 cm. for the copper point, and this is

screwed on an iron rod, which traverses the system from top to

bottom, and ensures metallic communication with all the parts.

The system weighs only 20 kilogrammes, and is half the price of

the other.—On the effects produced by introduction of foreign

substances into carbon, in preparation of carbon points for the

electric light, by M. Gauduin. These experiments were made
in 1875, with phosphate of bone, lime, chloride of calcium,

borate and silicate of lime, pure precipitated silicon, mag-
nesia, borate and phosphate and magnesia, alumina, and
silicate of alumina. The salts of lime gave the greatest increase

of light ; with the first substance, the intensity was doubled.

Silicon diminished the light.—Treatment of phylloxerised vines

by sulphide of carbon fixed in pulverulent matters, by M. Four-

net.—On the necessity of abandoning the Baume areometer and
replacing it by Gay Lussac's densimeter, by M. Maumene."—On
the development of the ellipse, by M. Laguerre.—On the two
theorems of M. Clebsch relative to curves quarrable by elliptic

functions or by circular functions, by M. Marie.—Researches on
the spectra of metals at the base of flames, by M. Gouy. The
base of the flame gives, up to a very small height, a spectrum
resembling the electric spectrum of the metal examined.—On the

preparation of alkaline nitrites, by M. Etard.—Researches on
the formation of natural sulphurous waters, by M. Plauchud.

Sulphurous mineral waters owe their formation to the reduction

of various sulphates produced under the influence of living

beings acting like ferments. It is possible that not every sulphu-

ration of water is attributable to ferments, as acetic acid may be
produced by spongy platinum as well as mycoderma aceti.
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THURSDAY, FEBRUARY 15, 1877

DARWIN ON FERTILISATION
The Effects of Cross- and Self-Fertilisation in the

Vegetable Kingdo7n. By Charles Darwin, M. A., F.R.S.,

&c. (London : John Murray, 1876.)

FEW as arc the students of vegetable physiology

in this country, it is very far from a mere
boast to say that, with Mr. Darwin's aid, we have
no reason to shrink from comparing English work in

this subject with that done abroad. Mr. Darwin has

sometimes lamented that he is not a botanist, yet it would
be difficult to name any scientific man with an accepted

claim to that description who could point to more valuable

botanical work than his studies of heterostyled plants,

the fertilisation of orchids, and the habits of climbing and
insectivorous plants. As to the present volume, there is

no risk whatever in stating that it at once takes and will

always retain a classical position in botanical literature.

And when one considers that these are not the only
things which have come during late years from the same
apparently inexhaustible treasury, and when one remem-
bers also that the great student who has filled it has
throughout struggled with difficulties which would have
effectually quenched the energy of most men, one may
allow oneself to wonder whether Mr. Darwin's own
scientific activity is not itself a more than remarkable
biological problem.

There can be no doubt that the publication of the
present work is extremely opportune. An enormous body
of observations, of which a great part have been brought
together by Dr. Hermann Miiller, have solidly confirmed
the well-known induction stated by Mr. Darwin in 1862,

that "nature abhors perpetual self-fertilisation." Most
persons who have studied the subject have been satis-

fied that the facts safely covered the conclusion that the
varied adaptive contrivances in flowers really had for

their object the prevention of self- and the promotion of
cross-fertilisation, even if nature chose to preserve an
impregnable silence as to the reason of her abhorrence
of the former process. There have not, however, been
wanting those who have attempted to explain away the
significance of all that had been stated. Not seeing the
mischief of self- fertilisation, they have hastily assumed
that it had none, and thence have arrived at the conclu-
sion that the cause of the adaptive modification of flowers

must be sought for elsewhere.

At any one period the area of knowledge is always
bounded by a wall too high to see over, and against
which it is easy but not profitable to bruise one's

head. It is difficult to say whether it requires more
genius to scale the wall at one dash or to pass out by the
doors which are everywhere provided for those with eyes
to see them. And though no one would have the rash-
ness to suggest that there was anything defective in Mr.
Darwin's scientific vision, yet there is some comfort to

be derived from the fact that he gives from his own
experience a most instructive instance of the real diffi-

culty that even the greatest of investigators may feel in

emancipating himself from the limits which preposses-
sion—conscious or unconscious—constantly opposes to

Vol. XV.—No. 381

the progress of research. Without, of course, having a
shadow of doubt that nature had some need to satisfy in

so laboriously struggling to prevent self-fertilisation in

plants, Mr. Darwin was content to suppose that it might
be injurious in the long run, in some way difficult, at

present—if ever—to be analysed, and, to use his own
words :

—

" That it would be necessary, at the sacrifice of too much
time, to self- fertilise and intercross plants during several
successive generations in order to arrive at any result.

I ought [he continues] to have reflected that such elabo-
rate provisions favouring cross-fertilisation, as we see in
innumerable plants, would not have been acquired for the
sake of gaining a distant and slight advantage, or of
avoiding a distant and slight evil " (p. 8).

In fact an observation almost accidental led the way
to the remarkable discoveries recorded in the present

volume. Of these an article in the Academy (August

28, 1875) by Mr. George Darwin gave, I believe, the

first intimation, and raised in the highest degree our ex-

pectations. "My father," he stated, "has now been
carrying on experiments for about nine years on
the crossing of plants, and his results appear to him
absolutely conclusive as to the advantages of cross-

fertilisation to plants." Mr. Darwin informs us that he
was led to the investigation by the manifest contrast pre-

sented by " two large beds of self-fertilised and crossed

seedlings from the same plant of Linaria -vulgaris

"

(p. 9), in which he found to his surprise that " the crossed

plants when fully grown were plainly taller and more
vigorous than the self-fertilised ones." His "attention

was now thoroughly aroused," and two-thirds of the pre-

sent volume are devoted to the very extended course of

experimentation, the results of which Mr. Darwin puts

forward in confirmation of the conclusion which his first

and accidental observation suggested. These results

deserve and will receive the most careful study at the

hands of botanists, but it would be scarcely useful within

the limits of this notice to examine them in any detail.

They appear, however, to me, to demonstrate completely

the advantage which cross-fertilised plants obtain in all

that concerns their struggle for life—in increase of size,

of bulk (as measured by weight), and of fertility, as well

as in precocity of flowering and capacity of resisting

adverse external influences.

The remainder of the volume is, however, occupied

with general discussions, upon which it may be interest-

ing to make some remarks. The process of gamogenesis

essentially consists in " the physical admixture of proto-

plasm derived from two sources." Mr. Darwin's investi-

gations have left no room for even a shadow of a doubt
that the object of nature in bringing about this result is to

secure for the starting-point of the new organism a proto-

plasmic mass made up of elements which have been inde-

pendently individualised or differentiated by exposure

to different external conditions. Mr. Herbert Spencer
explains this by the need which the manifestation of life

involves for continually disturbing the condition of mole-

cular equilibrium to which all things in nature gradually

tend. But as Mr. Darwin hints, this mode of explanation

scarcely does rhore than restate the empirical facts which
we may now sum up by saying that for gamogenesis to

give the best result a certain mean differentiation—vary-
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ing much for different organisms—in the sexual elements

which take part in it is necessary. And in so far as Mr.

Spencer's theory suggests an analogy to chemical change,

it is perhaps leading us away from the direction of real

explanation altogether.

The use of the phrase "mean differentiation" perhaps

conveniently expresses Mr. Darwin's ingenious and most

probable correlation of the facts of hybridisation with

those of self-fertilisation.

" It is an extraordinary fact that with many species,

flowers fertilised with their own pollen are either absolutely,

or in some degree, sterile ; if fertilised with pollen from
another flower on the same plant they are sometimes,
though rarely, a little more fertile ; if fertilised with
pollen from another individual or variety of the same
species, they are fully fertile ; but if with pollen from a
distinct species, they are sterile in all possible degrees
until utter sterility is reached. We thus have a long
series with absolute sterility at the two ends ; at one end
due to the sexual elements not having been sufficiently

differentiated, and at the other end to their having been
differentiated in too great a degree, or in some peculiar

manner " (pp. 455, 456).

In this mode of regarding phenomena which at first

hardly seem to have anything in common, and embracing

them under a single " expression," there is a neatness

quite mathematical. Mr. Darwin admits, however, with

characteristic frankness that in thus breaking down the

fundamental difference between species and varieties, he

traverses a prejudice which " it will take many years to

remove " (p. 467).

But it is possible to go even further and regard ga-

mogenesis and agamogenesis themselves as particular

cases of a generalised process. Every organism, whether

sexually produced or not, may be regarded as an aggre-

gate of cells derived from a single mass of protoplasm

which has undergone repeated division. Fertilisation, as

Prof. Huxley has remarked,' is only " one of the many
conditions which may determine or affect that process.''

And this remark probably supplies the explanation of the

undoubted fact that amongst flowering plants as in every

other part of the vegetable kingdom, there is every grada-

tion between plants which are simply incapable of self-

fertilisation and therefore would die out if they were not

perpetually crossed, and others in which self-fertilisation

is the rule.

" Some few plants, for instance, Ophrys apifera^ have
almost certainly been propagated in a state of nature for

thousands of generations without having once been inter-

crossed ; and whether they would profit by a cross with a
fresh stock is not known. But such cases ought not to

make us doubt that, as a general rule, crossing is bene-

ficial, any more than the existence of plants which in a

state of nature are propagated exclusively by rhizomes,

stolons, &c. (their flowers never producing seeds), should

make us doubt that seminal generation must have some
great advantage, as it is the common plan followed by
nature" (p. 439).

Still there is room for believing that nature may be able

to give more or less freely to plants, but in some other

way, those benefits which gamogenesis, especially in its

more differentiated forms, undoubtedly confers. It may
be one of nature's favourite expedients, and yet not the

only one. It is highly important to bear this in mind
and to keep clearly in view what it is exactly that Mr.

Darwin has done. He has explored, and in a manner

} " Encylcopaedia Britannica," Art. Biology, p, 687.

which had never been attempted, much less accomplished
before, the precise utility of cross-fertilisation, and has

consequently given enormously increased force to all argu-

ments drawn from the adaptive arrangements that promote
it by demonstrating their extreme urgency. But he has not

tied nature's hands to doing her work with this implement
alone, and therefore he is not open to the objection which
some persons will probably urge, that cross-fertilisation

cannot be so important, seeing that many plants get

on apparently very well without it. This is, indeed, as

if one were to argue that the printing-press cannot have
had the influence attributed to it, seeing that there have
been those v/ho expressed their meaning excellently well

with the help of the fore-finger and some sandy soil.

The evidence which Mr. Darwin has collected leads

almost irresistibly to the conclusion that the benefit de-

rived from gamogenesis does not depend upon any
mysterious property inherent in the process itself, but

that '• change " is to be regarded as at the bottom of

the benefit derived from it ; intercrossing, in fact, ceases

to be beneficial if the plants crossed have been for many
generations exposed to the same conditions. The advantage
is, in fact, of the same kind as that which all organisms

seem to derive from " an occasional and slight change in

the conditions of life." " But the offspring from a cross

between organisms which have been exposed to different

conditions [and therefore differentiated] profit in an in-

comparably higher degree than do young or old beings

from a mere change in their conditions" (pp. 454, 455),

and the reason is that "the blending together of the

sexual elements of two differentiated beings will affect the

whole constitution at a very early period of life, whilst

the organisation is highly flexible." But as change may
be of the most variable amount, the corresponding diffe-

rentiation maybe equally variable. In some cases it must

be exceedingly small ; amongst the Conjui^atcc, for exam-

ple, in Rhynchonc})ia, two adjacent cells of a filament unite

by small lateral processes which bridge over the interven-

ing septum. And the bridge being very narrow, one

cell is forced to become the recipient of the contents of

the other and the sexual differentiation of the two conju-

gating cells is thereby established. In Vaucheria, where

the protoplasm is continuous through the whole vegetative

portion of the filamentous organism, the sexual organs

are formed by small adjacent processes which are merely

parted off from the common protoplasm of the filament

which bears them. This must also be an extremely close

case of self-fertiHsation, but as fertilisation is effected

by motile antherozoids, there is a remote possibility of an

occasional cross. The hermaphrodite condition in such

cases may easily be conceived to have been developed

from a stage in which conjugation alone obtains. ^
It would not be difficult to show that all through the vege-Jp

table kingdom the hermaphrodite condition precedes the
'

dioecious. Thus in ferns where the sexual organs are deve-

lopments of epidermal processes on the peculiar inter-

mediate generation known as the prothallium, there is

almost every condition which is met with in flowering

plants. The female organs (archegonia), however, require

more than one layer of cells for their ultimate develop-

ment, and are consequently matured later than the male

organs (antheridia). Hence ferns tend to be proteran-

drous and therefore functionally dioecious; and as it fre-
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quently happens that the young prothallium gets arrested

in its development without reaching the stage in which

archegonia are produced, such prothalHawill beexclusively

male by arrest of development. It can hardly be doubted

that in an analogous manner male flowers have arisen in

diclinous flowering plants. In Osimmda amongst ferns

the complete dioecious condition is reached. There can,

in fact, be no doubt that ferns are habitually cross-fer-

tilised, and there is also good reason to believe that they

are even hybridised. It is further noteworthy that whilst in

Osimmda there is an agamic reproduction of the prothallial

generation, in a few rare cases, as pointed out first by Dr.

Farlow, the process of gamogenesis is wholly in abey-

ance and the prothallium gives rise to the spore-bearing

stage agamogenetically. One might remark here that

the probable absence of true gamogenesis amongst the

larger fungi might be compared with this abnormal occur-

rence in ferns. But another explanation suggests itself.

Amongst the Myxoinycctes the continuous masses of pro-

toplasm which constitute the plant in its active stale,

segregate into spores which eventually set free zoospores.

These swim about to again coalesce into a plasmodium,

Sachs has suggested that this coalescence is of a sexual

character, and in fact a kind of multi-conjugation ; and no

doubt the zoospores, in their motile condition, will un-

dergo a certain amount— inconceivably minute it may be

—of differentiation, due to slight differences in exposure

to external conditions such as heat and light, and thus the

end of a more regular sexual process may be attained. In

the higher fungi there is nothing exactly comparable with

this unless we compare with the fusion of zoospores in the

Myxomycetes the habitual inosculation and intergrafcing

of the mycelial threads, the result of which must be to

bring about an intermixture of somewhat differentiated

protoplasm.

Perhaps, therefore, on a review of Mr. Darwin's remarks

on the subject of hermaphroditism (pp. 409, 410), one may
demur to his conclusion that the monoecious condition " is

probably the first step towards hermaphroditism." It seems

not improbable that precisely the converse maybe the more

true. Mr. Darwin thinks " that as plants became more

highly developed and affixed to the ground they would be

compelled to become anemophilous in order to intercross.

Therefore all plants which have not since been greatly

modified would tend still to be both diclinous and ane-

mophilous." But it does not appear that it is intended to

limit this statement to flowering plants
;

yet it would

certainly require some modification amongst Pterido-

phyta for example. As we have seen, ferns, at any rate,

are not diclinous, nor are they anemophilous, yet they

escape all the evil results possibly attending the herma-
phrodite condition. The fact is that as long as plants

possess motile antherozoids, and their sexual processes

take place not in mid-air, but on damp soil, there is no
need for the intervention of agencies like the wind or

insects to bring about cross-fertilisation. The natural loco-

motive powers possessed by the antherozoids are sufficient

to secure that. The difficulty began when the very limited

mobility of the pollen tube was substituted for the amazing

activity of the antherozoid. And it will throw a great

deal of light on the question as to whether the primordial

flower was diclinous or not if one considers the manner in

which it probably originated.

In the first place, it must be remembered that the pro-

cesses which take place in a " flower" are, in a vascular

cryptogam, spread over two distinct generations. The
drama which once had two acts is now compressed into

one. Bearing this in mind, we shall find little difficulty in

seeing in the sporangiiferous cone or spike of SelcK^inella

the homologue of the flower. For, like that, it is com-
posed essentially of an axis bearing modified lateral

appendages, some of which, in this case the upper ones,

produce male structures—microspores—and the lower—fe-

male ones—macrospores. These bodies fall to the ground,
and those from adjacent plants are more or less com-
mingled by the wind before sexual interaction begins to

take place. Now, comparing a flower, we find that it also

consists of an axis with modified lateral appendages, and
if we call the embryo-sac a macrospore and the pollen-

grain a microspore, as we are thoroughly justified in

doing, then the only important difference between a " ^S"^-

/(7^/«,?//rt:-fructification " and a " flower " is that the

position on the axis of microspore- and macrospore-pro-

ducing structures is inverted.

How, then, do we proceed from one to the other .?

Simply by prolonging the period during which micro-

spores and macrospores remain attached to the parent

plant. Instead of fertilisation being effected on soil

moist enough to allow the antherozoids to move, sup-

pose it take place on the parent plant in a comparatively

dry atmosphere. Antherozoids are no longer set free by
the microspore, which simply puts out processes (of which

those from the microspore of Salvinia—forming the very

rudimentary male prothallia—are a kind of foreshadowing)

towards the female organs developed from the macrospore.

And there is precedent, for example, amongst the Sapro-

legniea:, for such a reversion to a mode of fertilisation

resembling conjugation (which fertilisation by a pollen

tube really is) from a phase of motile antherozoids.

There is a probability, then, that a flower originated by
the retention of macrospores (more especially) within the

structures of some plant-form not distantly related to

Selagmella— such a flower would be extremely incon-

spicuous, destitute of colour—these modifications being

only subsequently acquired—and, what is more important,

hermaphrodite. Diclinous flowers would arise simply by

the arrest of development of either the male or female

organs, and this arrest would be only one of the several

modes by which nature determines the cross-fertilisation

which we now know to be beneficial, and therefore

likely to be secured by the self-adjusting process of

natural selection. This view, by which flowers are re-

garded as originally hermaphrodite, instead of, as Mr.

Darwin suggests, monoecious, further supplies a very

simple explanation of the otherwise almost inexplicable

nature of cleistogene flowers. These being inconspicuous

and self-fertilising—are probably survivals of the original

type.

I am happy to be able to support what I have urged by
the following passages from Mr. Bentham's presidential

address to the Linnean Society in 1873. Criticising Stras-

burger's views as to the pedigree of phanerogams (which

derived them from the diclinous Conifers), he remarks
that if we accept them,

" We must suppose that races, after having once
secured the advantages of a total separation of the two
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sexes and undergone modifications suited to their separate

requirements, have again returned to their primitive state

of sexual proximity, and commenced a totally different

series of modifications destined to counteract the evil

effects of that proximity. A much more simple hypothesis

would be that Conifers separated from the parent stock

before the (development of floral envelopes, the higher

Dicotyledons before the separation of the sexes."

The anemophilous fertilisation of the arborescent plants

of cool countries is perhaps rather a climatic adaptation

than a survival of a primitive condition, while the cases, of

which many have been recorded, in which diclinous plants

have produced hermaphrodite flowers—such as the papaw

and pitcher-plant in the Glasnevin Botanic Garden de-

scribed by Dr. Moore—would be easily explicable as the

results of atavism, i.e., of reversion to a former her-

maphrodite condition. On the other hand Mr. Darwin's

suggestion (p. 410) that " if very simple male and female

flowers on the same stock each consisting of a single

stamen or pistil, were brought close together and sur-

rounded by a common envelope, in nearly the same

manner as with the florets of the Composites, we should

have an hermaphrodite flower," offers very considerable

morphological difficulties. As a further argument that

the flower originates like the fructification of Selngiiiella,

by the sexual specialisation of adjacent lateral appendages,

one may point out that the early stages in the develop-

ment of macrospores and microspores are indistinguish-

able, while in flowering plants there is a reminiscence of

this in the case of ovules occasionally being polleniferous.

Difficult as it is to resist discussing the suggestions

which everywhere present themselves in this most inte-

resting book, the limits of a review compel me to stop. I

will merely point out that here, as in so many cases,

investigations undertaken from a purely scientific point

of view are not without their practical utility. The pre-

cise conditions which Mr. Darwin has ascertained as

sufficient to fix in a fleeting variety any particular quality,

will be of the last importance in the hands of cultivators.

Just two centuries before the date of this book Sir

Thomas Millington, at Oxford (1676), laid the foundation

of this branch of investigation by assigning to pollen on

theoretical grounds its hitherto unknown function. This

it only remained for Bobart, in the Oxford Physick Gar-

den, to experimentally verify (1681). Science is the pro-

perty of no nation, nevertheless one may feel some pride

that the first and the last of the capital discoveries that

have been made in respect to plant fertilisation belong to

Englishmen. W. T. Thiselton Dyer

OUR BOOK SHELF
Bulletin des Sciences Mathematiques et Astronomiqtces.
Tome dixieme. Mars-Juin, 1876. (Paris : Gauthier-
Villars.)

We have no mathematical publication in this country
covering quite the same ground as this admirable Bulletin.
Indeed we hardly think such a journal could survive the
issue of half-a-dozen numbers here. The late Mr, T. T.
Wilkinson, in an interesting series of notices of " Mathe-
matical Periodicals," points out that such periodicals have
" formed a distinguishing feature in our scientific litera-

ture for upwards of a century and a half," and quotes a
remark of Prof. Playfair {Ediiib. Rev., vol. xi.) to the
effect that "a certain degree of mathematical science,
and, indeed, no inconsiderable degree, is, perhaps, more

widely diffused in England than in any other country of
the world," These observations have reference principally

to such journals as the Lady's and Gentleman^s Diary.
A very limited circulation, we fear, rewards the editors

of the Quarterly Journal of Mathematics and the Mes-
senger of Mathematics. Nor do we think the state of
things would be greatly altered if such a publication as
the one before us were started here. The division is

mostly a triple one— a review, or reviews, of new mathe-
matical works, followed by an analysis of the contents of
current mathematical publications, occasionally supple-

mented by an original paper.

In the March number we have a long account of Dr.

Lindemann's edition of Clebsch's "Vorlesungen iiber

Geometrie" (ersten Bandes erster Theil), a review of
Rear-Admiral Sands's " Astronomical and Meteorologi-
cal Observations" (1871, 1872), an analysis of Dr. Giin-

ther's " Lehrbuch der Determinanten—Theorie fiir Stu-

dirende." We have also in this and the other numbers
descriptions of the contents of Bellavitis' Rivista di
Giornali, Catalan and Mansion's Nouvelle Correspond-
ance Mathematique, Mathematische Annaten, Giornale
di Matematiche, Monatsberichte, and like periodicals.

Just noticing the interesting discovery that the Gaus-
sian logarithms (logarithmes d'addition et de sous-
traction) were first treated of by Leonelli (Avril No,,

p. 164), his work having been translated into German in

1806, and Gauss having published his table in Zach's
Monatliche Correspondenz in 18 12, we pass on to two
notices of mathematical histories. M, E, Hoefer's " His-

toire des Mathdmatiques, depuis leurs Origines jusq'au

Commencement du XIX° Si^cle"(Mars No.), comes in

for strong condemnation. At the end of the critique we
read " nous terminerons cette analyse en cxprimant le

d^sir de voir bientot paraitre dans notre langue un
ouvrage sur I'histoire des mathematiques, ecrit par un
mathdmaticien avec tout le soin que rdciame une tache
aussi difficile, et s'adressant, non a tout le ?nonde, mais k
ceux qui ont interdt k connaitre cette histoire et que
leurs dtudes mettent a meme de la comprendre." The
importance of Hankel's " Zur Geschichte der Mathematik
im Alterthum und Mittelalter" in the eyes of the editor

may be gathered from the fact that the notice of it takes

up thirty-four pages out of the forty-eight. Judging by
the extracts and comments the work is one oi much
research, originality, and interest. "Tel est le rdsumd
bien incomplet du remarquable volume dont nous avons
cherchd k rendre compte. Nous espdrons que ce que
nous venons de dire suffira pour engager tous ceux qui

s'intdressent k la science k lire le livre de Hankel, et pour
en faire ddsirer une traduction dans notre langue." Is it

too much to hope that now we have living amongst us a
mathematician whose " great historical treatises are so

suggestive of research and so full of its spirit " this country
will produce a work to rival M. Hankel's ? If it is too

much to expect then we hope some one will do for us

what the writer in the Bulletin, desires for liis own
country.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond with the writers of, rejected manuscripts.

No notice is taken of anonymous co?>imunications.'\

The Obsidian Cutlers of Melos

During a tour in Greece in the past summer I obtained a

small number of stone implements chiefly from the Island of

Kythera (cerigo) and the Isthmus of Corinth, consisting of

a few corn-crushers or pounders, and some celts. The latter are

particularly clumsy and very thick in seclion, and are usually a

beach or torrent pebble of suitable form ground to a cutting

edge, and sometimes roughened by pecking at the other extre-

mity, as if to afford a firmer grasp for the hand. Their shape
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makes them unsuitable for insertion into a handle except where
the implement is small, and here the roughening is absent. I

also obtained a large number of the obsidian cores and flakes
from the Island of Melos, which are familiar to most collectors.

It is on these latter objects that I shall make some observations.
On examining a series of these flakes I found a small number

of them which presented a singular wavy pattern down the back
ridge, which has evidently been produced by alternate pressure,

or a seiies of taps administered by some small instrument like a
punch.' I have since procured some more cores and flakes with
the view of examining the question more carefully, and have
been fortunate in securing some inteiesting evidence from them.
Out of a total of 230 obsidian flakes examined I have found

39 which have this marking with more or less distinctness. In
many cases the working is extremely rude, the alternate chipping

wide, straggling, and uneven, and the depth of the depression

and general character of the fracture such as to suggest con-

siderable violence in the blows which produced it. In other

cases the chipping is flatter and shallower, but still not very even.

But in a very few choice specimens the chipping is so even and
regular as to produce a pattern not unworthy of the manu-
factures of some of the "crimped" Danish daggers.

On examining a series of small cores I was delighted to find on
a few of them traces which leave,no doubt that this curious

marking was produced before the flake was detached from the

core. In addition to the beautiful parallel fluting for which the

Greek cores are remarkable, I have found one ridge in some of
the cores (in 22 out of 125) worked up into the serrated edge and
ready for the blow which should have detached the flake. I have
only had the good fortune to find in one instance a flake still in

silu on its core whose chipping will compare with the best speci-

mens in my possession of detached flakes. Indeed on some of

the cores the working is so rude as to form merely a jagged and
irregular line instead of the beautifully clean ridge of the ordi-

nary flaking ; and without the evidence of the other flakes and
cores, I should not have been able to interpret the intention of

these ruder specimens.

There is another form of working to be observed on a certain

number of the obsidian flakes. They have in many cases, by a
series of very delicate and flat chippings, had their back ridge so
modified or removed as to present a blade-like surface. In some
cases this extends over the whole of the back of the flake, in

others (where it has been a double-ridged flake) the chipping is

ir.erely enough to remove one ridge, making a blade like one of

our own dinner knives, thinner at the cutting edge than on
the blunt back. The intention in this case is very evident, being
merely to increase the cutting powers of the flake by removing all

impediments. Here again the chipping was effected while the

flake was still in situ. I have two or three cores with one side

flattened by the removal of several lidges, and awaiting conver-
sion into a knife-blade by a blow which never descended.
The use, however, of the flakes with the serrated back ridge,

is more questionable. It is, I think, not possible to suppose
that tlie working in this case was put there as a mere piece of
ornamental cutlery, although the similar crimping on the Danish
daggers was certainly so. In the best Melian flakes the working
is certainly highly ornamental, but such specimens are some-
what exceptional, and in the majority of instances the working
cannot be considered ornamental at all, and evidently does not
aim at nicety and symmetry. Hence we may reasonably con-

clude that the purpose of the working was utility in the first

instance, and ornament only incidentally. I think there is little

doubt that these serrated flakes were manufactured to serve the

double purpose of a knife and a saw (rasp, or file), and they
would be by no means inefficient tools in experienced hands.

I am not aware that attention has been called to thtse pecu-
liarities of the Greek obsidian flakes—or indeed that they have
been hitherto observed at all : and I have therefore thought it

worth while to offer some account of this interesting instance of

obsidian manufacture. I am not aware that any similarly worked
flakts have been discovered in Mexico ; and I should be much
interested if any of your readers could correct me on this point.

It is worth remarking that there are several qualities of Greek
obsidian. The blackest and most beautiful is glossy and lustrous,

but will by no means compare with the obsidian of Mexico in

these particulars. Greek obsidian has nearly always an under-

tone of opaque green. There is, however, a quality which is a
dull kaden grey, slightly lustrous only, and less vitreous in its

I Mr. John Evans, to whom I showed one of these, is of opinion that the
marking has been produced in the second of the two ways suggested, viz.,

by blows administered by a small set or punch.

composition. It breaks with the same fracture as the more
lustrous qualities.

When the flake is trimmed very fine, it is frequently trans-

parent, and if held to a strong light presents a beautiful grey
and blick "brindled" texture.

The Greek cores are all of small size, the longest which I have
seen being just under three inches ; but I have one flake which
measures 3f-, and a fe a^ which vary between that and three inches.

One most exceptional specimen, however, which is quite unlike
any of the others, and is weathered on both sides, measures 4^
inches by i| broad, has a rough central ridge, a large bulb of
percussion, and is in sectional thickness % inch. I have some
shorter fragments approaching the same character.

It will not have escaped the notice of many readers that Dr.
Schliemann found a number of obsidian " blades " (flakes, no
doubt) in one of the last opened of his tombs at Mykenos, together
with twenty- five arrow-heads of flint. Future discoveries in
Greece will furnish additional proofs of the general use of this

material in early times, and I have little doubt that Melos served
as the " Sheffreld" of Greece, in the obsidian trade. I had my-
self the fortune to pick up a small fragment of the substance
amongst the ruins of Tiryns.

I have placed the series of flakes, cores, &c., in Charterhouse
Museum, wliere tUey can be seen by anyone who is interested in
them. Gerald S. Davies

Charterhouse, Godalming

Ocean and Atmospheric Currents

In a clever article in the Quarterly Review, on the geo-
graphical and scientific results of the Arctic experlition, which I
have read with great interest, the following passage occurs :—
" Tiie polar streams flow southward as surface-currents as

long as they remain under the influence of northerly winds.
When they reach the region of south-westerly winds they
disappear under the warm waters of the Gulf Stream. And
this lor the simple reason that in each instance the stream, as
Sir George Nares says, will take the line of least resistance. In
the case of a stream going before the wind, this will be on the
surface ; when going against the wind, the line of least resistance

will be some distance below it."

It is certainly very clever of ocean currents to dip below
the surface, when they meet with a foul wind, but that they
do so requires proof, especially as the warm current in the
North Atlantic, bound presumably from the equatorial to the
North Polar regions, makes a detour all along the north coast
of South America, deflected by the north-east trade when it

might apparently have accomplished its purpose so much more
directly by the simple expedient of dipping beneath the surface.

I would beg to suggest that the disappearance of the polar
streams under the warm waters of the Gulf Stream, as indicated

by the writer in the Quarterly, is to be accounted for in a far

simpler manner, viz., because owing to the high temperature of

the Gulf Stream in the latitude where this particular phenomenon
takes place, it is lighter than the fresher but far colder water
of the polar stream.

While I regret to differ from Sir Geo. Nares, backed by so

great an authority as Mr. Croll, I must question the possibility

of wind piling up water to any great extent either on the surface

of the open ocean, or even in more confined water, of either

great or uniform depth, as the water will, under those circum-
stances, re-establish its equilibrium by running off below the

surface.

We know that in both the polar and equatorial basins, we
have large volumes of water constantly running in at the bottom,
or in case some of my readers may disagree with me, with refer-

ence to the polar basins, I will put it more guardedly, and say

at some distance below the surface ; these currents must displace

on the surface a body of water exactly equal to their own
volume, and this body of water must necessarily run off in that

direction in which it meets the least resistance. For the sake of
brevity I leave out the consideration of evaporation and precipi-

tation, which bear a very small proportion to the large volume
of these currents.

I have in a previous paper pointed out that " Heavier water flow-

ing continuously from a higher level {i.e., in the case of the ocean
from the surface) into the bottom of any basin of lighter water
must displace and raise a body of water equal to its own volume.
The lighter water will just as surely be lifted and buoyed upwards
by the heavier water as a ship, a piece of cork, or any other

substance having a less specific gravity than water, and when
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this lighter water is raised above the level of its own basin it

will naturally flow off" in the direction in which it meets the least

resistance."

To conclude, I argue that while the wind undoubtedly in-

fluences the direction taken by ocean currents, difference of

gravity, and not wind, is the principal promoter of them. The
perfect agreement between the two systems of ocean and atmo-
spheric currents alluded to in the Quarterly is, in my opinion,

to be accounted for from similar causes producing similar effects.

How can the winds influence ocean currents running fcr thou-

sands of miles below the surface, or how can they influence the
direction of the lower strata of surface currents ranging say from
50 to 600 feet in depth, the latter being the depth of the Gulf
Stream off Hatteras ? Digby Murray
January 25

Mr. Digby Murray (vol. xv. p. 294), in common with a
great number of meteorologists, maintains that the surface-trades

have come, as upper-currents, from the Arctic and Antarctic
regions, and that the prevailing westerlies of the extra -tropical

regions have come, as upper- currents, from the equator, without
intermingling their volume in the district of the tropical calms.
He argues that this must be the case, because the surface-

trades on the interior borders of the tropical calms differ from
the westerlies on the exterior borders in their degrees of electri-

city, and of saturation, and in other particulars.

I regai-d this argument as incontestably sound, provided
always that no objection can be taken to the assumption on
which it rests. That assumption may thus, as I conceive, be
fairly stated :

" Atmospheric currents differing greatly in cha-
racter must have travelled from widely distant regions of the
globe."

This premise is plausible, and the objection which I have to
offer to it rests upon a fact which is, unfortunately, obscure, and
which has received very little attention.

Some light is frequently thrown on the more general and per-
manent atmospheric circulation of our globe by the analogy of
the local and temporary systems of circulation which we examine
in our own latitudes. Now the most local currents often differ

very remarkably in character according to the direction in which
they move : e.g., the easterly winds felt on the south border of a
small anticyclone, if pursued for a very limited distance into the
district in which they begin to travel from the south, are often
found to have undergone complete change in their electrical con-
ditions, in the aspect of the clouds which they carry, in their

humidity, in their amount of ozone, and finally even in their

effects on the animal frame. Still more extraordinary are the
alterations often noticeable in the different segments of very local

cyclonic circulations. In the case of the smallest secondary
depressions I have, very frequently indeed, been struck by the
wonderful alteration in the several atmospheric conditions, and
especially by the reversal of the electrical conditions, which im-
mediately attends the springing up of a northerly breeze, when
the barometric minimum has passed to the east. This breeze,
in many of these examples, occupies a very short as well as very
narrow belt, and is only of a few hours' duration. What is more
important, it is usually of very limited depth. The synchronous
upper-current observations at which I have been for some years
at work, prove that in many instances of very local depressions
the cirrus travels from southerly or westerly points for many
hundred miles on all sides of the small depression, as well as
immediately over it, in some cases very slightly affected, in
others absolutely unaffected, by the limited circulation at the
earth's surface.

Until therefore it can be shown (in contradiction to what is

indicated by this fact) that our most local currents, if differing in
character, have travelled to us at a great elevation from very
high and very low latitudes respectively, I cannot hitherto regard
Mr. Digby Murray's reasoning as furnishing an "absolute
proof " of the soundness of his position.

From Mr. Murphy's criticisms on my former argument I do
not retire, as Mr. Digby Murray may possibly complain that
I have done from my discussion with himself, behind a veil of
cirrus, after the convenient fashion of the Homeric heroes. But
as I have already stated, my agreement with his view that " the
imperfection of the Arctic as compared with the Antarctic depres-
sion is due to the amount of land in the northern hemisphere "

(though differing from him as to the nature of the relation
between the cause and the effect), it is perhaps hardly necessary
for me to say that from his proposition in Nature (vol. xv.

p. 312) I am bound to dissent. I do not think that on Mr.
Murphy's hypothetical globe, possessed of an atmosphere con-
taining no aqueous vapour, the cui rents would "act as in our
actual atmosphere," or in a marmer at all analogous to that
which he describes. On this point I am afraid we must agree to

difftr for the present. \V. Clement Ley
February 7

Auroric Lights

Have the auroric lights been studied in regard to their rela-

tions with changes in the weather ? From casual observations
made during the last twenty years it would appear that there are
at least two distinct kinds of light so classed. One is brilliant

and transparent, of a white, yellowish, bluish, or yellowish-red
colour : while the other is semi-opaque and of a bloody red
colour. The latter generally seems to be considered in Ireland
a foreruimer of bad weather, or, to quote a Connemara shepherd,
" Them bloody lights are bad." The first kind generally appear
as intermittent pencils of light, that suddenly appear and sud-

denly disappear. Usually they proceed or radiate from some
place near the north of the horizon ; but I have often seen them
break from a point in the heavens, this point not being stationary

but jumping about within certain limits. The b*illiant aurora of
September, 1870, was one of the latter class, except that the
centre of dispersion was not a point, but an irregular figure,

sometimes with three sides, but changing to four and five-sided.

It began as rays near the north horizon and proceeded up itito

the heavens in a south-south-east direction. Sometimes, however,
these lights occur as suddenly flashing clouds of light, like those
of July 16 last, which were of a white colour ; but at other times
I have seen them of blue and reddish yellow. If this class of
lights are watched into daylight they appear somewhat like faint

rays of a rising sun. One morning while travelling in West
Galway, in the twilight, they were very brilliant, and quite

frightened the driver of the car, who thought the sun was going
to rise to the north instead of at the east.

The second, or bloody-red light, usually occurs in clouds float-

ing in one direction up into the heavens, but often depressed
over a portion of the sky. I have never seen them coming from
the eastward, and only on a few occasions from the southward,
they generally proceeding from the west, north-west, or north.
If both kinds of light occur at the same time, the second, while
passing over the first, dim them. If the second class are watched
into daylight they appear as dirty misty clouds that suddenly form
and disappear without your being able to say where they came
from or where they went to, or as a queer hazy mist over a por-

tion of the sky that suddenly appears and disappears, or as

misty rays proceeding from a point in the horizon. Generally
when these clouds occur thtre is a bank of black clouds to the

westward.
This season has been very prolific in auroric light, as there have

been few nights since the ist of October last in which they did
not appear, sometimes, however, very faint. Generally they were
lights of the second class, but on a {^^ occasions there were a
few rays of the first associated with them; on wet nights they
made the rain-clouds or mist of a reddish purplish colour ; tints

of which could be seen in some of the excessively dark nights we
had in November. On many occasions they were late in the

night, being very common and brilliant during the " dark days"
of December a few hours before dawn (about five o'clock). I have
watched them carefully this season to see if we had a chance of

fine weather, but each time we had a fine clear day they ap-

peared also and the weather broke again. Last week I cnly

saw white lights of the first class, very faint on two nights, but

the weather has not cleared yet. It has, however, become sea-

sonable, as we have had showers of sleet and snow, while pre-

viously it was like spring weather, the trees all budding out,

innumerable birds singing morning and evening, and flies and
wasps flying about. G. Henry Kinahan

Ovoca, January 27

On the Sense of Hearing in Birds

The sense of hearing is doubtless of much assistance in dis-

covering the food of such birds as the s-cansores—to wit, wood-
peckers, creepers, wrynecks and the like, which feed on insects.

On one occasion, in a Canadian forest, whilst seated close to a

rotting pine trunk, I heard distinct scratchings in the interior, as

if mice were nibbling the wood, and oir splitting open the trunk,

numerous large white larva; oi Ilylesinidic "woodworms " were

found busily employed in making their tunnellings throughout

the soft substance of the decayed wood.
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Now, while these sounds were audible to human ears, it may
be fairly believed that they would have been readily detected by

the woodpecker, which may be often observed to halt suddenly

on its way up a pine trunk. This trait in the mode of climbing

is noticeable more or less in all the insectivorous climbers, and
appears to me to be caused partly by the bird listening for the

sounds produced by insects either in the bark or in the wood. I

noticed this particularly in the case of the great black wood-
pecker (/*. pileatus) or " log-cock," as it is named in Canada. It

would suddenly stop on its way up a tree trunk, and after re-

maining perfectly motionless for a short time, commence to

attack the bark and wood with great vehemence. Every one
who has travelled in North American forests will have observed

how the excavations made by woodpeckers are often confined to

one side of a tree, or to particular situa'ions. And not only on
decayed parts, but, as in the case of the extremely tough cedar

( 7\ occidentalis), where openings of several inches in circumference

have been made through several Inches of perfectly fresh wood in

order to reach the decaying central layers where wood-eating

beetles deposit their eggs and the animal is matured. Admitting
that it may have been induced to dig out the insect by tracing the

external opening inwards, still in the case of the larvse the

wandering from its birth-place, and the sounds consequent on
the tunnelling process, would assuredly be heard by a bird whose
ears had been trained to such delicate noises through the neces-

sities of its mode of life. I can therefore well believe that aus-

cultation is of great service to such birds, and also to nocturnal

species in discovering their prey. A. Leith Adams
Royal College of Science, Stephen's Green, Dublin

Tapew^orm in Rabbits

I WOULD suggest that the tapeworm referred to by Mr. G. J.
Romanes is like the Bothriocephalus of man—perhaps a species

of the same genus. This is not supposed to have a cystic state,

but to be developed from a ciliated embryo taken into the

system on raw or badly-cooked vegetables, which have been
watered by sewage from cesspools, in which the eggs will remain
alive for months.

In the same way the eggs of the rabbit's tape-worm probably
remain in the animal's droppings till set free in rain as ciliated

embryos. As the rabbit feeds on the vegetation watered by such
rain, there is no difficulty in understanding how the embryos
would reach his alimentary canal. R. D. Turner

Meteor of January 7, 10.31 p.m.

The fine meteor mentioned in Nature, v«1. xv, p. 244, and
also seen by Mr. W, H, Wood, p. 295, was observed by many
other persons ; and as your correspondent asks for another ob-

servation of it, the following maybe useful:— "J. L. M'C,"
writing from Putney Hill, London, says : "As near as I could

judge, it appeared between the stars Castor and Pollux (o and /8

Geminorum), and its course lay almost due north-east, passing

over the stars \ and >|/ Ursa; Majoris, and disappearing a little

beyond the latter star. It was of great brightness, left a tail of

fire in its wake about two degrees in length, and was visible

some ten seconds." This account, compared with the other two
referred to, stands ?s follows :

—

Meteor. Duration
Ended.

Place.

London

R A. Decl.

153 + 43

R.A. Decl.

200 -{- 31

Length of
path.

o

•• 39

seconds.

Very
slow.

52

46

54
W.H.Wood, ) ^ J j82 -h 16
Birmmgham

\

J. L. M'C,
Putney Hill, > ... 113 + 31 ... 170 + 46
London )

From these paths the radiant point comes out near 7 Eridani,

R. A. 58°, Decl. S., 12°, and I can confirm this position from

other meteors seen in January, including one as bright as Venus,

on the 4th, 8.51 P.M., which exhibited the same slow, halting

motion as that noted in regard to the fine one seen on the 7th. I

have read other accounts of the latter, but they are mostly vague.

At Bermondsey it was seen at 10.30, and described as large

and remarkably brilliant, closely resembling in size and colour

kthe
meteor which appeared on September 24, 1876, It was of

a bluish colour, left a long tail or streak of light in its wake, and

Its course in the heavens was from south-west to north-east. At
10.37 on the same evening a very large, brilliant meteor was seen

„.,.c,.... ................

Mr. Barrington (Nature, vol. xv. fp. 275) notes another
bright meteor, at 6 P.M., on January 19, but its apparent path
shows it to have been different to the one seen by a correspondent
at Wolverhampton, at 6.27, January 19, who writes that he wit-

nessed a meteor of " unusual magnitude and brilliancy. It moved
almost perpendicularly, in a southerly direction, very slowly, the

time occupied in its passage being about seven or eight seconds."
Ashley Down, Bristol W. F. Denning

THE UNITED STATES GEOGRAPHICAL AND
GEOLOGICAL SURVEY OF THE WESTERN
TERRITORIES UNDER DR. F. V. HA YDEN

Explorations in 1876.

'^ 1 rE have been furnished with some early notes upon
* * the results of the work of Dr. Hayden's survey

during the past year, from which we make the following
extracts :

—

" For reasons beyond the control of the geologist in

charge, the various parties composing the United States
Geological and Geographical Survey of the Territories

did not commence their field-work until August. Owing
to the evidences of hostility among the northern tribes of
Indians, it was deemed most prudent to confine the
labours of the survey to the completion of the Atlas of
Colorado. Therefore the work of the season of 1876 was
a continuation of the labours of the three preceding years,

westward, finishing the entire mountainous portion of

Colorado, with a belt of fifteen miles in width of northern
New Mexico, and a belt twenty-five miles in breadth of

Eastern Utah. Six sheets of the Physical Atlas are now
nearly ready to be issued from the press. Each sheet

embraces an area of over 11,500 square miles, or a total

of 70,000 square miles. The maps are constructed on a
scale of four miles to one inch, with contours of two
hundred feet, which will form the basis on which will be
represented the geology, mines, grass, and timber lands,

and all lands that can be rendered available for agricul-

ture by irrigation. The areas of exploration of the past

season are located in the interior of the continent, far

remote from settlements, and among the hostile bands of

Ute Indians that attacked two of the parties the previous

year."

The force was divided by Dr. Hayden into four parties.

The first, for primary triangulation, under Mr. A. D. Wil-
son, with Mr. Holmes as artist and geologist, accomplished
the survey of an area of about 1,000 square miles. The
second, or Grand River party, under Mr. Garnett as

topographer, and Dr. Peale as geologist, surveyed about

3,500 square miles. The third, or White River Division,

with Mr. Chittenden as topographer, and Dr. Endlich as

geologist, spent forty-eight days in absolute field-work,

and reports a surveyed area of 3,800 square miles, in the

.

accomplishment of which i,coo miles of traverse were
made, while forty-one main topographical stations and
sixteen auxiliary ones were established. The fourth, or

Yampah party, conducted by Mr. Bechler, topographer,

assisted by Dr. White, geologist, surveyed about 3,000

square miles. Thus, during the two months of last autumn,
these active explorers surveyed about 1 1,300 square miles

of territory (that is more than the whole of the southern

or lowland part of Scotland) with sufficient accuracy and
detail to permit ofthe construction ofa general map on this

scale of four miles to an inch, and with contour lines at

successive elevations of 200 feet to mark the main topo-

graphical features. Fortunately the geological structure

is of extreme simplicity, otherwise such rapid and useful

work would be impossible. Dr. Hayden and his asso-

ciates are doing good service by making known in this

way the main features of those vast territories, leaving

the details to be worked out at a later time.

Among the most interesting geological results obtained

last year are some additional particulars regarding the

brackish water-beds lying at the base of the tertiary

rocks of these western territories. Three new species of
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Unio were found, making six in all, now known to occur

in these strata.
" They are all of either distinctively American types or

closely related to speciesnow livingin American fresh waters.

They represent by their affinities the following living spe-

cies :— Unio ciavus, Lamarck ; U. securis, Lea ; U. gib-

bostis, Barnes ; U. metaneorus, Rafinesque ; and U. com-
planatus, Solander. They are associated in the same
stratum with species of the genera Corbula, Corbicula,

Neritina, Viviparus, &c., and which stratum alternates

with layers containing Ostrea and Anomia. The close

affinity of these fossil Unios with species now living in

the Mississippi river and its tributaries, seems plainly

suggestive of the fact that they represent the ancestry of

the living ones. An interesting series of facts has also

been collected, showing that some of the so-called Ameri-
can types of Unio were introduced in what is now the

great Rocky Mountain region as early as the Jurassic
period, and that their differentiation had become great

and clearly defined as early as late Cretaceous and early

Tertiary times. Other observations suggest the probable
lines of geographical distribution, during the late geologi-

cal periods of their evolutional descent, by one or more
of which they have probably reached the Mississippi

river system, and culminated in the numerous and diverse

forms that now exist there.
" The work of the past season shows very clearly the

harmonious relations of the various groups of strata over
vast areas, that although there may be a thickening or a
thinning put of beds at different points, they can all be
correlated from the Missouri river to the Sierra Nevada
basin. The fact also that there is no physical or palason-

tological break in these groups over large areas from the
Cretaceous to the Middle Tertiary, is fully established.

The transition from marine to brackish water forms of
life commences at the close of the Cretaceous epoch, and
without any line of separation that can yet be detected,con-

tinues on upward until only purely fresh-water forms are
to be found. Dr. White, an eminent palaeontologist and
geologist, says that the line must be drawn somewhere
between the Cretaceous and Tertiary epochs, but that it

will be strictly arbitrary, as there is no well-marked phy-
sical break to the summit of the Bridger group." A. G.

ALLOY OF PLATLNUM AND IRIDIUM FOR A
NEW METRIC STANDARD OF LENGTH

THE Warden of the Standards has, in his valuable
annual reports, described the steps which have been

taken to secure new International Metric Standards, and
Mr. Chisholm has also given abundant information as to

the various points of interest connected with their prepar-

ation and preservation. The advantage of employing an
alloy of platinum and iridium appears to have been so con-

clusively demonstrated that the French Chamber granted, in

November, 1875, 260,000 francs (10,400/.) for the expenses
ofconstructing the new International Prototype Standards,
and, of this sum, 257,500 francs were required for the cost

of an alloy containing 90 per cent, of platinum, and 10 per
cent, of iridium, of which they were to be made.^
The preparation of a bar for a standard of length has

been undertaken for the Association Gdodesique Inter-

nationale by Messrs. Johnson, Matthey and Co., who pre-

sented the results of their labours to the Academie des
Sciences on December 4 last.^ The platinum and iridium

used were prepared by the processes of MM. St. Claire

Deville and Debray, and they were analysed in their labora-
tory before fusion. Mr. George Matthey thus describes the

method by which this difficult task was accomplished. Five
ingots were prepared by melting together in each case 450
ounces of platinum and 55 ounces of iridium. These were
then cut in small pieces by the aid ofan hydraulic press, and
the fragments melted together and kept fluid by a flame

^ Tenth Annual Report of the Warden of the Standards, 1876, p. xxxiv.
- Coinptcs Reiidus, No. 23, 1876, p. 1,090.

of coal gas and oxygen. The ingot obtained was lami-
nated, cut into strips, and again melted into an ingot,

which appeared to be very homogeneous and free from
roughness or visible flaws. This ingot was forged into a
bar 35 cm. long, 7-5 cm. wide, and 2-5 cm. thick. The
greater part of this was repeatedly annealed and rolled
between polished cylinders of steel until it was 4'io
metres long, 21 mm. wide, and 5 mm. thick, which were
very nearly the required dimensions. Then a perfectly

rectangular form was imparted to the rule by means of a
"drag-bench," and the finishing was effected by a planing
machine, as the alloy, owing to its extreme hardness, re-

moved iron from the plates through which it was drawn.
After Mr. Matthey's communication had been read, M.

St. Claire Deville gave the result of a careful examination
to which he had submitted the bar. He found that the
alloy in the form of an ingot has a density 21*508 at 0° C,
an oblong mass cut from the bar, was found to be, after

annealing, of the density 21 "5 16, which showed that when
annealed, at a high temperature, the metal assumes very
nearly the density of the fused metal. It was proved by
analysis to contain

—

I. II.

Platinum ... ... ... 89'40 ... 89*42
Iridium ... iO'i6 ... 1022
Rhodium ... ... ... -iS ... '16

Ruthenium ... ... .. 'lo ... "lo

Iron '06 ... -06

99 "90 ... 99*96

From which the following figures were deduced :

—

Proportion. ^^J'c^ Volume.

Platinum Iridium at 10 per cent. 99'33 21 "575 4'6o3
Iridium in excess 0*23 22"38o o"oio
Rhodium o'i8 i2"ooo o'oi5
Ruthenium , ... o'lo I2"26i 0008
Iron o'o6 7700 0"oo8

99-90 4-644

Density at 0° C. calculated from analysis No. I. = 21-510

„ „ „ No. IL = 21-515

which agree perfectly with the results of the analyses,

and with regard to them it should be pointed out, that it

is very difficult to purify platinum and iridium, and that

the smallness of the amounts of rhodium and ruthenium
present affords additional evidence of the care with which
the refining was performed. It is well known that all

substances capable of being tempered, such as glass and
steel, change their dimensions in time, others which be-

come crystalline with changes of temperature, as zinc does,

are in the same case. The researches of Mr.Wild have
shown that hyalite, a variety of opal, appears to be free

from this mobility of form, and consequently of density.

With facts such as these in view, M. St. Claire Deville

proposes to make certain experiments in conjunction with
M. Mascart, to determine whether platinum-iridium is

subject to a permanent change of volume or not.

The work upon which the accuracy of standards depends
is of the highest importance, and Mr. Matthey has well

sustained the reputation of this country for technical skill.

Metallurgists will appreciate his success, for they can
recognise the difficulty he has had to contend with in the

fusion and working of such an alloy, but for those who are

less familiar with the conditions which had to be met, we
would quote the graceful words of MM. Dumas and
Deville. The former observed :

" II a execute ce travail

avec un succes complet sous le double rapport de la com-
position exacte de I'alliage et de la forme de la regie ....
I'interet actuel est dvident, et la production enrichit I'outil-

lage scientifique d'un alliage dou^ de projJri^tds pr^cieuses."

M. Deville said :
" Qu'il me soit permis, en terminant, de

remercier le mdtallurgiste habile, le savant distingue, M. G.

Matthey, qui a accompli son oeuvre avec un talent et un
ddsintdressement qui ne seront pas perdus pour la science."

W. Chandlicr Roberts
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THE UPPER COLORADO^

AMONG the most eminent services rendered by Ame-
rican geologists to the cause of science, there can

be little hesitation in placing the labours of Lieut. Ives

and Dr. Newberry as given to the woild in their well-

known Report on the Colorado country of the West.

By pen and pencil they brought vividly before the eye

and the imagination the structure and scenery of a

region so singular and so stupendous in its memorials of

slow prolonged subaerial erosion as not only to throw

every other known district of the kind far into the shade,

but to furnish proofs of the potency of river-excavation,

which even the keenest advocates for the power of rain

and rivers at first hesitated to believe. Since that Report

appeared, however, additional and confirmatory illus-

trations of the same marvellous scenery have been pub-

lished by other observers, notably by Hayden and Powell.

The gorges of the Colorado, with walls sometimes more
than a mile high and running for nearly five hundred miles

across the tableland, are now more or less familiar, from

descriptions and sketches, to the geologists of all

countries. They are admitted, too, to be due, as Dr.

Newberry first contended, to the gradual erosive action of

the rivers by which they are traversed. The whole of

this Colorado ba^in or plateau is justly regarded as the

most magnificent example on the face of the globe of

how much the land may have its features altered by the

agency of running water.

In the present Report Dr. Newberry gives the results

of a second exploration to the Colorado, but to a more
northern or higher tract than that embraced in his previous

journey. The Expedition took place as far back as 1859,

and this Report was written and sent to the authorities

by the begin aing of May, i860. At that time, however,

the Civil War was impending, by which not only this

publication but many others of importance were arrested.

The recent surveys of the Department of the Interior

and the Bureau of Engineers having called renewed
attention to the Colorado region. Col. Macomb and Dr.

Newberry have succeeded, at last, in inducing the autho-

rities to print and circulate their account of the obser-

vations made by them seventeen years ago. It is a

welcome contribution to the literature of the subject.

Dr. Newberry, by his summary and his narrative of

detail, combined with his clever lithographic sketches,

presents us with so vivid a picture of the landscapes

through which he has wandered and of the geological

structure which has given them their character, that

nothing further can be desired save a personal visit to

the marvels themselves under his experienced guidance.

Four of the most characteristic views are here reproduced

as woodcuts.
Westwards from the Rocky Mountain ranges to the

head of the Gulf of California the basin of the Colorado

stretches as a vast plateau, broken by the transverse gorge

of the Great Caiion, at the bottom of which, from 3,000

to 6,000 feet below the level of the plain, the river wan-

ders to and fro for nearly 500 miles. The plateau is further

marked by a succession of terraces ending in steep walls

somctunes 1,000 feet or more in height, and by occa-

sional isolated mountain areas which rise above the

general level like islands from the sea. These various

inequalities, however, when seen from any of the emi-

nences bordering the plateau are almost lost in the vast

sweep of the level plain. On all sides the table-land is

surrounded with mountain-ranges which seem .on the

whole to have a meridional direction, so that the table-

land itself would appear to be a tract which has somehow
escaped plication during the movements by which the

encircUng ridges were formed. The isolated mountains

» Geological Report, by J. S. Newberry, M.D., of the United States

Exploring'Expedition under Captain J. N. Macomb, from Santa ¥6, New
Mexico, to the Junction of the Grand and Gieen Rivers of the Great

Colorado of the West. (Washii>gton, 1876.)

on this plain, however, indicate the same north and south

trend, are composed like these bounding ridges, and may
be referred to the same series and to a similar mode of

origin.

In that upper part of the Colorado plateau now de-

scribed by Dr. Newberry we recognise the same geologi-

cal formatlans as well as the same striking features of

colour which have given its name to the chief river. The
oldest rocks belong to the Carboniferous system. Thence
up to strata believed to represent the earlier Tertiary

series of Europe there is a continuous conformable
development of stratified deposits. These strata spread

out in horizontal sheets over the plateau. On the eastern

and western margins they have been heaved up along the

flanks of the mountain ridges, and here and there, where
an isolated axis of elevation or a dislocation occurs on
the plain, they have likewise been upturned. But for the

most part they retain their horizontality, so that the lower

formations are not seen, except where they have been cut

into at the bottoms of the caiions. The Carboniferous

limestones contain such characteristic brachiopods as

Productiis semireticulatus, P. scabriculus, P. punctaius,

Spirifer, and Athyris. The earliest records of that

region, therefore, are those of a sea- floor, which must
have stretched eastwards across what is now the range of

the Rocky Mountains towards the land which then lay

over the site of the Eastern States. The thickening out

of the marine limestones towards the west establishes

this point in the ancient physical geography of the Ameri-

can continent. Above the Carboniferous limestones and
shales lie a conformable series of bright red, green, and
yellow sandstones, shales, and marls, which are regarded

by Dr. Newberry as Triassic, and perhaps partly Jurassic,

and which pass conformably upward into massive yellow

and grey sandstones and green shales, which are placed

on the horizon of the Lower Cretaceous rocks. These
latter strata, containing many cycads and ferns, with

other traces of terrestrial conditions, form the surface

over an enormous area of the table-land. As they ap-

proach the broader valleys they end ofif in a steep cliff or

blutf like a sea-wall, often cut along the edges into nume-
rous detached tables, pinnacles, and quaintly-shaped out-

liers. The red strata underneath form the platform out

of which the deep gorges have been eroded and their

bright colours running in parallel stripes along the walls

of the caiions and the faces of the isolated fragments and
pillars give an extraordinary character to the fantastic

forms into which the rocks have been worn.

The want of any evidence of disturbance from palaeo-

zoic up into older Tertiary time is dwelt upon by Dr. New-
berry in this Report as showing the simplicity of the struc-

ture of this part of the continent. The facts which he brings

forward help to make our ideas still' clearer of the stages

by which the present physiography of America has been

reached. He demonstrates the truth of his previous con-

clusion that the region of the Colorado is one of vast

erosion, and he gives some interesting indications of the

extent of this denudation. He shows that the great plain

with its surface of firm Lower Cretaceous sandstone was

once covered by a continuous sheet of soft Middle and

Upper Cretaceous shales, of which scattered mounds and

millions of loose fossils are strewn over the plain, and

which rise along its margin into an upper plateau over-

looking the great tableland and presenting a steep escarp-

ment towards it. These overlying strata are at least

2,000 feet thick. There cannot be any doubt, therefore,

that previous to the erosion of the profound gorges the

tableland was buried under 2,000 feet of soft strata, all of

which have been removed except these fragmentary relics.

Dr. Newberry satisfactorily disproves the notion that this

denudation could have been effected by any violent cur-

rent like those waves of translation which used to be

called in to account for the existence and distribution of

the glacial drift and erratic blocks. No one can read his

R 2
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pages without a conviction that he correctly regards the

whole erosion of the Colorado region as one vast con-

tinuous process in which air, rain, frosts, and rivers have

been the main agents.

Fig. I.—The Needles, looking South-westerly.

i

I

Fig. 2.—Lower San Juan, looking West.

The observations contained in this Report upon the I the horizontality of the stratified formations of the great

ti ucture of the isolated ridges which now and then disturb
j
plain are of considerable interest and importance. They

II
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show that the elevation of these ridges did not take place

until after the deposition of the older Tertiary rocks, and
that this elevation was not merely due to the protrusion of
hypogene masses, but was part of a general and prolonged

Fig. 3.—Head of Labyrinth Creek, looking South-easterly.

Fig. 4.— Head of Cafion, Colorado. Erosion of Triassic Scries.!

movement of plication by which the present axis of the

North American continent was determined. The whole of
the sedimentary formations ot the plain are found bent
up against the granitic nucleus, which, like a wed^e, has
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been driven through them. No proof of any such move-
ment or of any volcanic action older in date than the

Eocene, or Upper Cretaceous rocks, was obtained in this

Expedition. So that we have here, apparently, an area

where any subterranean movements which occurred never

disturbed the conformable succession of deposits during

that vast section of geological time from the Carbo-
niferous (or even from the Silurian) up to the Eocene
period. Whether the traces of terrestrial surfaces indi-

cated by the plants and lignite beds of the Lower Creta-

ceous series, occurring as they do with marine strata

below and above them, are to be regarded as marking
oscillations of the crust, or as due merely to the gradual
up-filling of the old sea-basin and its conversion into

lagoons and terrestrial surfaces which were subsequently
gently submerged again beneath the Middle and Upper
Cretaceous seas, may be a question for discussion. It

would seem that coincident with or subsequent to the
pre-Miocene'plication and upheaval, volcanic action began
in the Western States. Dr. Newberry gives a drawing
and a description of a singular basaltic rock called the

Needles (Fig. i) rising to a height of 1,700 feet above
the Cretaceous floor of one of the tributary valleys of the

San Juan, and regards this mass as having been intruded
among the strata and as now left visible owing to its

superior hardness, while the sui rounding and overlying
softer rocks have been washed away. But in his former
Report in conjunction with Lieut. Ives, he showed the
existence of a group of large extinct volcanoes in the San
Francisco mountain group in Arizona, lying on the south
side of the Colorado basin. The lava-streams are yet so
fresh there that he supposes that the last eruption can hardly
have taken place more than a comparatively few years
ago. Considerably further to the east in New Mexico, San
Mateo rises as another important extinct volcanic cone
1 1,000 or 12,000 feet high, whose most recent lavas are so
fresh that " it is difficult to believe that they have been
exposed to the action of the atmosphere even for so much
as a hundred years." Dr. Newberry remarks that similar

but smaller volcanic vents equally recent in appearance,
but equally inactive now, are scattered over the entire

area of the central tablelands from Mexico far up into

the British possessions.

The author, who is an accomplished palaeontologist

as well as an active and gifted geologist, has added
a valuable Appendix, in which he gives descriptions of
the Carboniferous and Triassic fossils obtained by him in

the course of the Expedition, and to which Mr. F. B.
Meek' contributes an account of the Cretaceous fossils

collected. It should be added, that besides the litho-

graphic sketches the Report is enriched by some excellent

plates of fossils. Archibald Geikie

DEEP SEA MUDS'"
IL

Peroxide of Manganese.

"DEROXIDE of manganese occurs widely in ocean deposits,
either as nodules, incrustations, or as depositions on the

bottom itself. It has been found most frequently in the nodular
form in the deep sea clays far from land. It dso occurs in the
organic oozes, when these contain much volcanic dibris, or are
near volcanic centres.

In shallow water, near some volcanic islands, it covers shells
and pieces of coral or pumice with a light brown incrustation.

> Since this article was written, the announcement of Mr- Meek's death has
reached this country. A more disastrous blow could not have been inflicted
upon the progress of palaeontology in the United States. It is much to be
desired that amid the unive-sal regret with which the death of this able
pateonto'ogist is received, some record shall be published of the services he

if^ 'i?"*'
^''^ numerous papers are scattered through so many publications

(for he seems to have been ever at the call of any one who needed his
assistance), that probably a comparatively small number even of palaeontolo-
gists are aware of them all.

• *r-'k^"
'^*^ Distribution of Volcanic Debris over the Floor of the Ocean ;m Character, Source, and some of the Products of its Disintegration and

JUecomposition," by Mr. John Murray. Read at the Royal Society, Edin-
burgh. Continued from p. 321.

It has been met with very sparingly, if at all, in shore deposits

removed from volcanic centres.

In my preliminary report above referred to, I stated that
further investigation might show that manganese nodules and
depositions abound in these regions where we have much of the
debris of augitic or heavy lavas.

A re examination of specimens since our return confirms this

view. Wherever we have pumice containing much magnetite,
olivine, augite, or hornblende, and these apparently undergoing
decomposition and alteration, or where we have evidence of
great showers of volcanic ash, there we find the manganese in

greatest abundance. This correspondence between the distribu-

tion of the manganese and volcanic debris appears to me very
significant of the origin of the former. I regard the manganese,
as we find it, as one of the secondary products arising from the

decomposition of volcanic minerals.

Manganese is as frequent as iron in lavas, being usually asso-

ciated with it though in very much smaller amount. In
magnetite and in some varieties of augite and hornblende the

protoxide of iron is at times partially replaced by that of
manganese.

In the manganese of these minerals and in the carbonic acid

and oxygen of ocean waters we have the requisite conditions for

the decomposition of the minerals, the solution of the manganese,
and its subsequent deposition as a peroxide.

The carbonic acid converts the silicates of the protoxides ot

manganese, and the protoxides of manganese into carbonate of

manganese, and thus prepares the way for oxidation by the
oxygen of the water.

It is probable that the action of the carbonic acid is not appa-
rent, and that the manganese is at once deposited as a high
oxide if not as the peroxide. This theory is essentially the
same as that which Bischof gives for manganese ores generally.

I have laid a series of these manganese depositions on the table.

An inspection of these and their localities will show that in the
clays and oozes the depositions are nodular in form. If a
section be made of one of these, a number of concentric layers

will be observed arranged around a central nucleus—the same
as in a urinary calculus. When the peroxide of manganese
is removed by strong hydrochloric acid, there remains a clayey
skeleton which still more strongly resembles a urinary calculus.

This skeleton contains crystals of olivine, quartz, augite, mag-
netite, or any other materials which were contained in the clay

from which the nodule was taken. In the process of its deposi-

tion around a nucleus, the peroxide of manganese has inclosed

and incorporated in the nodule the clay and crystals and other

materials in which the nucleus was imbedded. The clayey
skeleton thus varies with the clay or ooze in which it was formed.
Those from a fine clay usually adhere well together ; those from
a globigerlna ooze have an areolar appearance ; those from a
clay with many fine sandy particles usually fall to pieces. Mr.
Buchanan informs me that the purest portions of these nodules,

that is those portions made up of closely-packed concentric
layers, contain from 30 to 34 per cent, of the peroxide.

Taking the nodule as a whole, it will of course contain very
much less than this. The nucleus varies in each nodule, and
that part of a nodule which is made up of concentric layers will

vary with each locality and with the depth from which it comes.
We may expect, therefore, that analysis will show considerable

variations in the amount of alumina, silica, and metals, lime,

&c., in the nodules from different stations. At some places in

the Pacific the nodules show periods of deposition very distinctly.

We have first a very compact nodule which may have a shark's

tooth for a nucleus, and which appears to have been formed
slowly. Then there would seem to have been a shower of ashes.

After a time manganese was again deposited, inclosing in the

nodule a layer of these ashes. The most frequent nucleus in

the nodules is a piece of pumice or other volcanic fragment.
In deep sea clays, far from land, sharks' teeth, ear-bones of

whales, and fragments of other bones are very o'ten the nucleus
around which the manganese is deposited. In one instance a

piece of siliceous spon^ie forms the nucleus. In a globigerina

ooze a portion of the deposit has apparently formed the nucleus.

In these we have perfect casts of the foraminifera, but all the

carbonate of lime has been removed. The volcanic fragments
which have formed the nuclei of nodules appear frequently to

have undergone peculiar alterations. For instance, obsidian is

usually surrounded by beautiful agate bands.

When we found the bottom composed almost entirely of vol-

canic ashes, or so hard from other reasons that the sounding tube

did not penetrate it, the manganese was deposited in layers over

i
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the bottom itself. Large pieces of this nature were taken several

times.

The escape of carbonic acid through the floor of the ocean

near volcanic islands may in these regions greatly accelerate the

processes which end in the deposition of the peroxide of man-
ganese, and account for the great abundance of it in some such

localities where we found it.

Native Iron and Cosmic Dust.

While examining the deposits during the cruise I frequently

observed among the magnetic particles from our deep sea clays

small round black- coloured particles which were attracted by
the magnet, and I found it difficult to account for the origin of

these.

On our return home I entered into a more careful examination

of the magnetic particles. By means of a magnet carefully

covered with paper I extracted thefe pa.iicles from the deposits,

from the pumice-stones, and from the manganese nodules of

many regions. The great majority of these magnetic particles

are magnetic iron ore and titaniferous iron, either in the form of

crystals or as fine dust. In the clays and in the manganese

nodules from stations far from land and in deep water there were

again noticed many small round spheres among the magnetic

particles.

On mentioning this to Prof. Geikie he suggested that 1 should

try the method employed by Prof. Andrews, of Belfast, for de-

tecting minute particles of native iron.

This process consists in moistening the magnetic particles,

which have been extracted by means of the magnet, with an

acid solution of sulphate of copper, when copper is at once

deposited on any native particles which may be present. In

this way I have detected native iron in many of our deposits, in

the powdered portions of manganese nodules, and in pumice-

stones.

Prof. Andrews tells me that there can be little doubt that the

particles on which copper is deposited are native iron, as he has

found that it is not deposited oa nickel, and the chances of

cobalt being present are very slight. Prof. Andrews warned me
on the extreme precautions necessary in conducting these obser-

vations, that no iron from a hammer or other instrument should

get at the specimen under observation.

It is true that all specimens of our deposits have been obtained

by means of dredges and iron gear, and some of these particles

may be from this source.

Many of the particles must have another origin. I have taken

two of our manganese nodules, and washing them carefully,

taking care to let no iron instrument come near them, have

broken them by rapping them together. Then taking only the

interior parts of these nodules I have pulverised them in a porce-

lain mortar. The magnetic particles were afterwards extracted

by a magnet covered with paper. Now, placing these particles

on a glass slide under the microscope, and adding the sulphate

of copper solution, there was in a few moments a deposit of

copper on several small perfect spherules, varying in size from
the luVir to the 35^ of an inch in diamtter. I have placed some
of these spherules under the microscope and now show them to

the Society. It will be noticed that on one the copper is not
deposited all over the sphere, but in ramified spider-like lines.

On the cut surface of a meteorite, from Prof. Sir Wyville Thom-
son's collection, which I also exhibit, the copper is precipitate<l

in precisely the same manner as on the little sphere on the man-
ganese nodule. Besides the spherules on which the copper is

deposited, there are others generally of a larger size and dark
colour. These are, so far as microscopic examination shows,
quite like the particles on the mammilated outer surface of this

Cape meteorite, also from Sir Wyville's collection.

These spherules have hitherto only been noticed in those
deposits in deep water far from land, and where for many reasons
we believe the rate of formation of deposits to be very slow.

They occur also only in those manganese nodules which come
from the same deep sea clays or deposits far from land.

The particles of native iron found in pumice-stones are not
numerous, and never take the form of spheniles so far as ob-
served. Some of these particles of native iron may then come
from the dredge. Other particles come from the pumice and
the volcanic materials. Prof. Andrews long since showed that

minute particles of native iron existed in basalt and other rocks.

And lastly, the spherules of which I have been speaking, appear
to have a cosmic origin.

The reason, for these spherules occurring only in deposits far

from land and in deep water, may be more apparent by refer-

ence to the ainiexed diagram, which might represent a section

from the west coast of South America out into the Pacific 500
miles. Along the shores of the continent, as at «, we have an
accumulation of river and coast detritus. At b in depths from
1,400 to 2,200 fathoms we have a globigerina ooze mostly made
up of surface shells. At c, in a depth of 2,300 to 3,000 fathoms,
all the surface shells are removed from the bottom. No coast
detritus reaches this area, and we find in the deposit pumice
stones, some volcanic ashes, manganese nodules, sharks' teeth,

and ear-bones of whales. It is only in areas like this that we
find sharks' teeth and ear-bones of cetaceans in any numbers.
Some of them from the same haul are deeply surrounded with
manganese deposit, and contain little animal matter, while others
have no deposit on them, and seem quite recent. These, and
other facts which might be mentioned, all argue for an exceed-
ingly slow rate of deposition. Now it is in these same areas that

the spherules of native iron and other magnetic spherules are
found, both in the deposits and in the manganese nodules from
them.

*''<^.:
'-'•'•^v

sea level

Finding them in this situation favours the iaea that they are of
cosmic origin, for in such places they are least likely to be
covered up or washed away. It is certainly difficult to under-
stand why the spherules on which tte copper is ]n-tcipated have
not become oxidised. If nickel be present in them, this may
retard oxidation to tome extent.

The manganese depositions in our ocean deposits are very
different in structure and composition from any of the ores of
manganese I have had an opportunity of examining, and the
deposits of the deep sea far from land have not, so far as I know,
any equivalents in the geological series of rocks.

All the subjects treated of in this paper are still under investi-

gation, and at some future time I hope to present a much more
detailed account.

These obseivations seem to me to give ground for the follow-
ing conclusions :

—

First.—That volcanic debris, either in the form of pumice
stones, ashes, or ejected fragments, are universally distributed in

ocean deposits.

Second.—That pumice stones are continually being carried

into the sea by rivers and rains, and are constantly floating on
the surface of the ocean far from land.

Third.—That the clayey matter in deposits far from land is

principally derived from the decomposition of the feldspar in

fragmental volcanic rocks, though in the trade wind region of the

North Atlantic the dust of the Sahara contributes much material

for clay.

Fourth.—That the red earth of Bermuda, Bahamas, Jamaica,
and other limestone countries, is most probably originally derived

from the decomposition of pumice stone, while these limestones

were in the process of formation.

Fifth.—That the peroxide of manganese is probably a secon-

dary product of the decomposition of the volcanic rocks and
minerals present in the areas where the nodules of manganese
are found.

Sixth.—That there are many minute particles of native iron

in deposits far from land ; that some of these particles are little

spherules ; that these last, as well as some other spherules which
are magnetic, have probably a cosmic origin.

Seventh.—That the peroxide of manganese depositions in the
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deep rea are different in structure and composition from known
ores of manganese.

Eighth.—That we do not appear to have equivalents of the

rocks now forming in the deep sea far from land, in the geolo-

gical series.

In conclusion, I have to acknowledge much assistance in these

investigations from all my colleagues, especially my indebtedness

to Sir Wyville Thomson and Mr. Buchanan.
Since my return I have received many hints from Profs. Tait,

Geikie, Turner, Dr. Purves, Mr. Morrison, and other gentlemen.

In much of the mechanical work which an examination of

these deposits has entailed, I have, both during the cruise and
since my return, had the assistance of Frederick Pearcey.

OUR ASTRONOMICAL COLUMN
New Comet.—M. Stephan, Director of the Observatory at

Marseilles, announces the discovery of a new comet by M.

Borrelly on the morning of the 9th inst. It is described as

bright, round, with a well-defined nucleus, and 3^ minutes in

diameter. The first complete observation gave for its position—

February 8 at i6h. 57ra. 58s. M.T. at Marseilles.

Apparent Right Ascension I7h. 13m. 237s.

,, North Polar distance 91° 28' 20"

Diurnal motion in R.A. + im, 44s. ; in N.P.D. - 3° 7'.

M. Borrelly was also the discoverer of the last unpredicted

comet, on December 6, 1874, in which year six comets were

observed ; in 1875 only two were observed, both known comets

of short period j in 1876 none.

The Occultation of Regulus on February 26,—The
occultation of a star of the first, or between the first and second

magnitudes, is a sufficiently uncommon phenomenon to attract

attention. Regulus will be occulted on the 26th instant while

the moon is at a considerable altitude, and to facilitate the calcu-

lation of the times of immersion and emersion at any place in

this country we will apply the very convenient method given by

the late Prof. Littrow for distributing such predictions over a

limited area.

Putting the latitude of the place = 50° + /, and expressing

I in degrees, and the longitude from Greenwich = L, and ex-

pressing L in minutes of time, + if east, — if west, and found-

ing the equations upon direct computations for Greenwich,

Edinburgh, and Dublin, we find with the Nautical Almanac
elements,

Time of Immersion = I2h. 47m"2 — [o'0095]/ + [9'5i9i] L
„ Emersion = I3h. S3m-5 - [0-2188]/ + [9'3209] L

Angle at Emersion
from N. Point

232°-8 - [0-185]/ - [9-468] L

The quantities within brackets being logarithms and the result-

ing times for the meridian of Greenwich.

The following are the circumstances of the occultation at a

few of our observatories ; Greenwich time throughout :

—
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W. Jordan of Karlsruhe, giving the detailed results of the re-

searches of the expedition into the physical geography and meteor-

ology of this region during the winter of 1873-74. Though the

obseivaticns extended only over a comparatively brief period,

yet from their evidently high quality, the ability with which they

have been discussed, and the physical characteristics of the

region, the results thereby obtained form an exceedingly valu-

able contribution to meteorology. The results of the two-hourly

observations ihow, as regards the daily maxima and minima

of atmcspheric pressure that the forenoon maximum and after-

noon minimum are very greatly in excess of the others, and that

the difference between them indicates an amplitude of range in

accordance with that given for this region in Buchan's recently

publish ed charts of diurnal barometric range. The temperature

has a daily range of 24*''5, the maximum occurring about 3 p.m.,

and the minimum a little before 6 a.m. The lowest observed

temperature was 23° in the earlier part of February, The
minimum of vapour tension occurs about 6 A.M., and the maxi-

mum about 1 1 A. M. While the mean relative humidity at Cairo

in winter is 65, it is only 51 in the desert, falling to 35, the mini-

mum at 2 P.M., the dryness of the climate being thus very great.

A humidity of only 17 was observed at Sandheim on February 12,

at 2 P.M. Rain fell from February i to 4, thunder was heard on

the second, and during next night o"48 inch of rain fell, soaking

the sand of the desert to a depth of about five inches—an amount

of rain of rare occurrence in the district. The prevailing winds

are north-westerly, those having the highest percentages being

W. 16, N.W. 34, and N. 27, or 77 per cent. Warm springs

occur in several of the oases, the highest observed being at

Dache), the temperature of which ranged from 92°3 to 96°'8, or

about 15° above the annual mean temperature of the locality.

The magnetic declination was observed on January i, at ten

places variously situated between 25° 11', and 29° 12' kt. N.,

and 25° 31' and 32° 34' long. E. of Greenwich, the results of

which, when compared with the observations of declination made

in 1819-20 by Cailliaud indicates an annual variation of 6''4,

being closely approximate to that of Central Europe.

Height of the Seine at Paris during 1876.—In the

Bidleiin International of the Paris Observatory for January 13,

the height of the Seine is given for each day of 1876, as observed

at Pont de la Tournelle and Pont Royal. The zero of the scale

at Pont de la Tournelle is the lowest point to which the river

fell during the great drought of 1719. The highest flood hitherto

recorded measured 27 feet in 1658, and the greatest dryness

3-28 feet below the zero of the scale on September 29, 1865.

During 1876 the greatest flood was 21 feet on January 17, the

greatest dryness 089 foot, and the mean for the year 3 "15 feet,

being o"82 foot below the mean calculated by Delalande.

Oscillations of Tides.—The meteorological Bnlletin of

the Brussels Observatory for January 26 calls the attention of

meteorologists and physicists to a remarkable perturbation in the

state of the sea, shown by the maregraphe of Ostende. "The
low-tide level on January 25," \h& Bulletin says, " was by thirty-

five centimetres lower than it should have been, and the high-

tide level in the evening was lower by sixty centimetres, as if the

tide were stopped in the last part of its ascending motion.

These depressions of the sea-level took place under quite the

same circumstances of wind at Ostend, as those which were ob-

served during an elevation of the level, on January 2. The local

direction of the wind, in the report, cannot be the cause of these

oscillations, and the true cause remains thus unknown, and well

deserving the full attention of meteorologists and physicists."

Hurricane OF January 31, in Belgium and Holland.

—The hurricane which, accompanied by an unusally high tide,

visited the shores of the North Sea during the night of January

30-31, is reported to have done very great damage. The

height reached by the tide at Ostend was 7 '5 metres above the

mean level of the sea, and the height of the waves during the

hurricane was about 12 metres (40 feet), the mareograph show-

ing fluctuations from 13' 5 to i'5 metres above zero. The tide

thus exceeded by about 4 feet the highest tides remembered at

Ostend. The embankment of the town was destroyed for a

length of more than 700 feet, and stones 14 feet long were

thrown by the waves to distances of about 40 feet. Large part;

of the town were inundated. At Antwerp the tide which swept

along the Scheldt was higher by i foot than the highest tides

remembered. The shores of the river were therefore inundated,

as well as some of the polders, which appear now as immense
lakes. The streets of Antwerp were covered with water i metre

deep ; Mechlin, Termonde, and many other places, were also

flooded. In Holland the ravages were not less, Rotterdam

was inundated, the Maas reaching a level only 6 centimetres

lower than that reached in 1825. Various other places in

Holland suffered. Numerous accounts received at the Brusse's

Observatory from various points of the kingdom will enable the

path of the hurricane to be traced with great accuracy. It is

worthy of notice that it took one hour and a half to go from

Ostend to Brussels.

Weather Notes.—Letters received from the United States

on Saturday last state that the weather on the Atlantic seaboard

has been intensely cold; temperatures from -35° to - 40° have

been recorded. At Baltimore, on the 26th ult., the temperature

was the lowest known for many years, and the ice extended fully

sixty miles down Chesapeake Bay, effectually blocking the

harbour. Several steamers were compelled to put back, being

unable to force their way through the ice-fields. Seventy vessels

were locked in the ice twelve miles down the bay and the crews

were in great distress. Very heavy snow-storms are reported

from the west of the State of New York, by which railway

travelling was all but stopped. Australian letters report exceed-

ingly intense heat in Victoria during the month of December, the

temperature in the shade rising on the 15th to iio°"7 at the

Melbourne Observatory, and at some places in the interior,

ii6°'o was recorded.

International Weather Maps.—We have the greatest

pleasure in noting that the system of simultaneous observations

of atmospheric changes for the construction of the valuable

weather maps issued under the direction of Gen. Myer, of

Washington, U.S., which is already carried practically around

the northern hemisphere on land, has recently received a large

and important expansion. A general order was issued by the

Navy Department, on December -25, to the commandants of

naval stations and commanding officers of vessels of war, direct-

ing meteorological observations to be taken, recorded, and for-

warded to the Bureau of Navigation, a particular officer being

designated as responsible for the duty. The observations are to

be of such a character as to be suitable for the preparation of

synoptic charts, and to embrace, whenever practicable, at least

atmospheric pressure, temperature, wind, rain, wet-bulb thermo-

meter, sea-swell, and weather daily, on board every vessel in com-

mission, and at every naval station of the United States at 7.35

a.m. Washington mean time (0.43 p.m. Greenwich mean time).

The Secretary of the Navy enjoins the greatest care and promp-

titude in the taking and recording of these observations, which

thus form part of the system of international meteorological

observations taken simultaneously, upon which the United

States have entered. We very earnestly hope that the navies

and the mercantile vessels of all civilised countries will soon

join in carrying out this magnificent scheme of observations

originated by the Americans in 1873, and since then further

developed and carried on by them with the highest ability and
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NOTES
According to arrangements made since the death of Prof.

J. C. Poggendorff, the Annalen dtr Physik unci Cheviie will in

future be edited by Prof. Dr. G. Wiedemann, of Leipzig, assisted

by Prof. Helmholtz and the Physical Society of Berlin. Prof.

Wiedemann possesses admirable qualities for the new position,

and under his supervision this well-known scientific journal will

at least lose none of its former valuable features. The first num-

ber of the Edbldtter, the newly-founded adjunct to the Annalen,

has already been issued. It will not only offer a review of con-

temporary physical research, but will seek to replace the supple-

mentary volumes of the Annalen.

The Council of the Royal Society of Edinburgh has awarded

the Macdougall-Brisbane Gold Medal to Mr. Buchan for his

paper on the diurnal oscillation of the barometer, as forming one

of an important series of contributions by him to the advance-

ment of meteorological science.

The great Von Baer medal, worth over i,coo roubles, and

bestowed but once in three years, has been given by the St,

Petersburg Academy of Sciences, to Dr. A. Gotte, Professor of

Zoology at Strasburg, in recognition of his remarkable work
" Die Entwickelungsgeschichte der Unke."

A MEDAL to commemorate the part taken by the Institute of

France in the observation of the transit of Venus has been struck

at the national mint. It bears the representation of a female

passing before the car of Apollo, with the motto in Latin,

" Quo distent spatio, sidera juncta docent." Each mem-
ber of the Institute has received a silver medal, as well as

the heads of the mission ; the assistants received a bronze one.

A medal has been cast in gold and presented to M. Dumas, the

President of the Transit Commission. The expenses were

defrayed by subscription among the members of the Institute.

Dr. Straudberg, the president of the Swedish Academy of

Sciences, died suddenly in Stockholm on February 5.

The Norwegian Government proposes to send out a vessel

during this year for the purpose of .deep-sea exploration in the

Atlantic. A credit of 103,000 kronen has been sought from the

national Parliament to cover the expense of the expedition.

Baron Barth, whose sad end at Loanda we mentioned last

week, belonged to one of the oldest families of the Bavarian

nobility. Although but thirty-one at the time of his death, he

had already won a name by valuable researches on the nature of

the Swiss glaciers, and by geological investigations in various

parts of Europe.

For a number of years the University of Jena has been unable

from lack of funds to meet the demands of modern university

education, by the increase of professorships, establishment of

scientific collections, &c. So severe has been the check upon

the growth of the institution, that its friends have finally set on

foot energetic measures to obtain a large increase in the annual

grants from the various grand ducal governments upon which it

depends for support. Saxe-Weimar has already promised an

addition of 40,000 marks, and it is piobable that this historic

univeisity will soon be relieved from its embarrassments.

We regret to announce the death of the eminent surgeon,

Sir William Fergusson, Bart., on Saturday last, in his sixty-

ninth year.

Work is about to be commenced on the new buildings for the

University of Strasburg. They will be situated to the north-

east of the City, with which they will be connected by a broad

promenade, and will provide accommodation for about 1,500

students. The Government grant for the purpose amounts to

4I millions of marks.

The Hunterian Oration at the Royal College of Surgeons was
delivered on Tuesday by Sir James Paget, in presence of the

Prince of Wales, and a large and brilliant company. Sir James
sketched the career, and pointed out the quantity, the wide
range, and importance of the work done by Hunter.

As Prof. Kirchoff refused the directorship of the Sun Observa-

tory at Berlin, a Committee of Direction has been appointed,

consisting of Professors Kirchhoff, Forster, and Awers.

Among the Bills to be brought before Parliament this session

is one by Mr. Hardy "to make further provision respecting the

Universities of Oxford and Cambridge, and the colleges therein."

On Thursday last, Prof. Alexander Agassiz, who has been on

a visit to this country for the purpose of investigating the results

of the Challenger Expedition, embarked at Liverpool on board

the White Star steamer Britannic on his return home. On
the Wednesday evening he was entertained at dinner by the

members of the Liverpool Art Club, and on 'Thursday, after

visiting the Library and Museum of this town he was invited by

the Mayor to lunch with the members of the library and museum
committee at the town hall.

Dr. N. v. Konkoly, the director of the O. Gyalla Obser-

vatory in Hungary, is at present engaged in an extensive series

of observations upon the spectra of the fixed stars. In the Feb-

ruary session of the Hungarian Academy of Sciences he gave

the results obtained wiih 160 stars. Vogel's division into three

typical classes, white, yellow, and red, is followed. An inte-

resting observation was made upon /8 Lyrte. The bright bands

in its spectrum detected by Vogel in 1871 have now entirely dis-

appeared, and were probably due to an astral protuberance.

The same astronomer laid also before the Academy a carefully

prepared record of all shooting stars observed in Hungary
during the past six years. Their number amounts to about

2,000.

Lord Northbrook has presented to Oxford University a

valuable collection of skms of the game birds of India, collected

for him by Mr. A. O. Hume, C.B., a distinguished Indian orni-

thologist. Lord Northbrook, in a letter to Dr. Acland, assures

him that the collection is very perfect, if not unique.

A SINGULAR case has been tried at Paris. A manufacturer of

gelatine complained that the water supplied by the new city

waterworks was too good for him, and that he could not con-

tinue the manufacture of his gelatine. He claimed about 3,000/.

damages, but his suit was dismissed with costs.

At the next session of the French Association for the Ad-

vancement of Science, in August, the Geological Society of

Normandy will organise an exhibition of all the geological and

palosontological products of the five departments which compose

that old province.

We have received the first two numbers of a nesv monthly

Italian journal, Elleitricita. It is published at Florence.

We regret that our space only admits of our acknowledging

the receipt of the Proceedings of the Liverpool Literary and

Philosophical Society for 1875-6. This volume, like many of its

predecessors, contains a considerable .number of papers of real

value in various departments of science. Messrs. Longmans and

Co., are the London publishers.

The Report of the Committee of the East Kent Natural

History Society contains some forcible remarks on the condition

of provincial museums in the same direction as those of Prof.

Boyd Dawkins, which we reported some weeks ago. It is shown T;'

that the rates now squandered in support of those miscel-

laneous and motley gatherings, and incoherent medleys vaguely

called museums, would suffice for the formation and mainten^

m
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ance of museums worthily so named, and admirably adapted by

judicious selection and arrangement to forward the education of

our youth, and the direction of all classes of the people in the

study of natural science. But, so far from promoting this worthy

end, the managers of many provincial museums seem to under-

stand nothing more than the establishment of unmeaning curio-

sity shops, better fitted to amaze the eyes and puzzle the brains

of the groundlings, than to convey rational amusement and in-

struction to the people. Thus the study of the sciences of

natural history is rather retarded than advanced, and the pre-

vailing ignorance maintained and confirmed. Local museums

should be adapted to the best mental culture. They ought to

have a few good preparations, whether exotic or native, to

exhibit plainly the general principles of nature, and systematic

sets of many specimens to display particularly the natural history

of the district ; while the needless and grievous expense of room

and money, caused by the acquisition and preservation of a

gallimaufry of unsuitable objects, should be most strictly avoided.

The rapid spread of knowledge, the report states, will soon con-

vince the rate-paying public that their rates should be expended

with at least some regard to the instruction of the rising genera-

tion. We sincerely hope so.

Under the heading, "Can Birds Count?" Mr. C. W. Wade,

of Magdalen College, Oxford, writes as follows :
—

" I have often

noticed that crows crowded on Sundays to a certain place, where,

on the seventh day a friend of mine was in the habit of amusing

himself by placing a quantity of broken biscuit on his window-

sill ; he had time for this only on the Sunday morning, and

during the week no food was so presented. We noticed that on

the Sundays a crowd of the birds came about the window,

whereas on other days no special sign of excitement was visible

among them. The opinion I formed of their power to count

the days as they passed has been strengthened by hearing the

following story." Mr. Wade then states that a gentleman much
troubled by the depredation of crows built a shed at a distance

from his house, where he took up position with gun and ammuni-

tion. After the first shot the crows would not return, so the

gentleman took a friend with him to the shed and then sent him

away, he himself remaining ; but the crows kept out of range.

Taking others with him up to the number of twelve, and sending

them off separately, the result was the same. At thirteen, how-

ever, the crows seem to have lost count, and returned. To be

fully credible the account ought to be first-hand, as it is not, and

based on a regular series of experiments.

Any information on the prospects of the future supplies to this

country of Russian boxwood is a matter of some importance,

therefore it is interesting, if not entirely satisfactory, to read in

a recent report from Poti, the port from whence the bulk of the

boxwood is shipped, that, though considerable quantities are

still exported, it becomes annually worse in quality, and the

supply for shipment at Poti must soon be exhausted. The ex-

port from the Abkassian forests is siill prohibited by the Russian

Government, but it is said that this restriction will shortly be

removed. The writer of the report referred to describes a journey

he made in 1873, through splendid forests of Normandy pine,

birch, beech, oak, chestnut, walnut, and boxwood. With the

opening of these forests it is estimated there will be a plentiful

supply of prime boxwood for about fifteen years, after which

that of inferior quality must be resorted to, as in Mingrelia.

Boxwood, it seems, has also become quite recently an article of

commerce from Taganrog to France and England ; about 4,000

tons were shipped to these two countries during the year 1875

at a cost of from 8/. to 10/. per ton, free on board. This box-

wood is drawn from Persian territory, on the southern coast of

the Caspian Sea, across which it is conveyed to Astrachan,

thence up the Volga to Tzaritzin, whence it passed over to

Kalatch, on the Don, for Rostoff and Taganrog.

No. 7, concluding vol. ii. series ii. (Science) of the Proceedings

of the Royal Irish Academy, has just been published. It contains

a report on Irish Hepaticce, by Dr. David Moore; a revision of

the species of Abies of Endlicher and Parlatore, and Pseudotsuga

of Cani^re and Bertrand, by Prof. M'Nab ; contribution to the

history of Dolomite, by Mr. E. Ilardman ; on Glucinum, by
Prof. E. Reynolds ; on the chemical changes in potato disease,

by Rev. Prof. Jellett ; on remains of Cervus me^aceros, by G.

Porte ; on the detection and precipitation of phosphoric acid by
ammonic molybdate, by A. N. M 'Alpine ; on the product of

the squares of the differences of the roots of a cubic equation,

by Prof. Young ; and on a new genus and species of sponge, by
Prof. E. P. Wright.

The February session of the Berlin Geographical Society was
devoted to detailed reports from the lately- returned African ex-

plorers. Dr. Pogge and Dr. Lenz. The former described his

journey from Angola to Mossumbu, the chief town of the

Watajombas, whose existence has hitherto been regarded as

mythical. The difficulties of the route were few, and the cli-

mate in the interior healthful. Dr. Pogge's experience would
s^em to point out his route as one of the most desirable for

future expeditions to use in attempting to reach the interior of

the continent. Dr. Pogge stated his belief that the Casai or

Casabi is the Upper Congo, and that the Lualaba flows into the

Ogovai. A letter in Tuesday's Times, from an Angola paper,

written by a Portuguese merchant, is of the same tenor. It

states that a Portuguese, whose name is not given, has found the

source of the Zaire, twenty days' march east from Malange, and

one day's march from the capital of Dambo Tembo. The river

is known as Casai or Casabi till it crosses the country of Lunda,

when it gets the name of Nzare. Livingstone, in a letter dated

Cassange, February 13, 1855, mentions the common behef there

that the Casai and Quango join to the north of Cassange, and

form the Zaire or Congo. We seem to be getting near the solu-

tion of the problem. Dr. Lenz, at the same meeting, sketched

rapidly the results of his three years' wanderings among the

Oskebas of the Ogowai district, by whose assistance he was
also able, although with the greatest difficulty, to penetrate to

the Adoocia land, and touch his farthest point to the east,

Banjska. The interesting results of his anthropological and
ethnological studies among the Oskebas, we hope to give more
fully.

On Monday evening. Gen. R. Strachey gave the first of a

series of lectures on Scientific Geography at the Geographical

Society. He traced the progress of Geographical Science,

pointed out the wide field embraced by it at the present day, and
showed its aims and its importance.

The annual meeting of the American Geographical Society

was held on January 16, Rev. H. W. Bellows, D.D., in the

chair. The annual election of officers and members of the

Council wa". held. Chief-Justice Daly was re-elected president,

and delivered his annual address on the Geographical Work of the

World for 1876. The address, of which an early copy has been

forwarded to us, is one of great interest, and contains a compre-

hensive view of geographical work during 1876 in all depart-

ments and in all parts of the world. Mr. Daly criticises with

some severity various statements as to previous explorers in the.

Report of Sir George Nares. He commends the plan proposed

by Dr. Hayes some yeai-s ago, of carrying on polar explora-

tion by establishing a station at Port Ffoulke, a plan substantially

the same as that proposed by Capt. Ilowgate of the U.S. Signal

Service, to which we referred in a recent number. Mr. Daly
mentions the interesting fact that the first Geographical Society

was probably that founded in Venice in 1688, under the name of
" Society of Argonauts," followed a few years later by an asso-

ciation of the same kind established at Nuremberg. For English
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readers one of the most valuable parts of this address is the

account of the work of the various U.S. Surveys for 1876. We
regret that space prevents us doing more than referring to this

interesting address.

At the last session of the Berlin Academy a letter was read

from Dr. J. M. Hildebrandt, travelling under the auspices of the

Academy, who on December 10 was preparing to leave Mom-
bassa, in Zanzibar, for an extensive expedition in the Kibuyn

land. The chief aim of the undertaking will be to study the

snowy regions of the lofty chain of mountains bordering on the

coast-land. One of the first efforts will be directed to scaling

the lofty summit of the Kenia.

Die Natur for February 12 contains a paper by Karl Emil

Jung, " On the Family Conditions of the Australian Natives,"

in which he states some facts with regard to their marriage

customs that deserve the attention of ethnologists.

No. 3 of the Bulletin Triniestriel of the Cairo Geographical

Society contains a paper by Dr. GUssfeld on his exploration in

West Africa, and a paper of great value by Col. Colston giving

the results of his observations among the Bedouins of Sudan and

Kordofan. Accompanying letters from Col. Gordon, which have

been referred to by us already, are four maps of the course of the

Nile in the region of the great lakes.

We have received a copy of a lecture on the English Arctic

Expedition given at the Scientific Club, Vienna, by Dr. Cha-

vanne, forming one of a series of cheap popular scientific lectures

which are being published by A. Hartleben, of Vienna.

Seven weekly meetings of the Cambridge University Natural

Science Club were held during the last (October) term, when

the following papers were read:—"On Analogies between the

Senses in Man," by J. Allen (St. John's) j
" The Pectoral and

Pelvic Girdles," by T. W. Bridge, B.A. (Trinity); "The
Probable Age of the Earth," by E. B. Sargant (Trinity);

'• Caves," by J, E. Marr (St. John's) ;
" The General Anatomy

and Functions of the Cerebrum," by O. A. Biowne, B.A.

(Trinity); "Fermentation," by A. Hill (Downing); "The
Chemical Composition of the Albumenoids," by S. H. Vines,

B.A. (Christ's). Seven meetings are arranged to take place

during the present (Lent) term. There are nineteen members

in residence.

Pjrof. Ogden Rood has called attention {Am. Journ. of

Set, and Arts) to some cases in his own experience, which, along

with an experience described by Tait, seem to prove that our

retinal apparatus for reception of waves of liiiht of medium

length is more liable to be strained by nervous shocks or by pro-

longed excitation, than that designed for reception of waves of

greater or less length. Thus nervous derangement and prolonged

excitation may produce temporary green colour blindness. The

effects Prof. Rood observed were in recovering from effects of

chloroform, exposure to bright white light out of doors (when

white objects seemed at first purplish red), and convalescence

from typhoid fever (when white objects appeared of a weak

orange yellow).

The works in connection with the Paris [Exhibition of 1878

are progressing with surprising activity. The buildings, which

must be ready in the end of March by contract, will be com-

pleted before the appointed time.

In the February Session of the Wurtemberg Anthropological

Society, a somewhat novel communication was presented by

Prof. v. Zech, the statistician of the Society. He instituted a

careful comparison between the returns of the late parliamentary

election and the anthropological statistics of the kingdom col-

lected during the past year. The majorities of the government
party were invariably obtained in districts where light-coloured

hair and eyes predominate. The Sekwarzen, the Ultramon-

tanes, formed a medium class with regard to complexion, &c.,

and were not recruited from among the black-haired and the

black-eyed, who seemed on the contrary to be the champions of

social democracy.

The A»ieriean Naturalist for February contains an Account

of the Natural History of the Fanning Group of Islands, by

Dr. T. H. Streets. These are four coral islands in the Pacific,

stretching from 1° 57' N. to 5° 49' N., and from 157° 27' to

162° 11' W. They do not seem to have been yet grouped on

any chart.
r

A SECOND edition, revised to December 31, 1876, has been

published of the "Catalogue of the Publicationi of the United

States Geological and Geographical Survey of the Territories."

Since 1867, forty-one publications have been issued, besides

twenty-five maps. A considerable list of works in process of

publication and in preparation is also given.

At the meeting of the Brighton and Sussex Natural History

Society, held on the 8th inst, an interesting paper by Miss Crane

was read, " On Certain Genera of Living Fish and their Fossil

Affinities. " It is reported in full in the Sussex Daily Nnus of

February 10.

The additions to the Zoological Society's Gardens during the

past week include a Macaque Monkey {Macacus cynomolgus)

from India, presented by Master R. Wallace; two Chinese Geese

{Anser cygncides) from China, presented by Mr. A. H. Med-
hurst ; a Common Raven [Corvus eorax), European, presented

by Mrs. Nathan ; a Common Magpie {Pica eaudata), European,

presented by Miss Jessie Bovill ; a Rough-legged Buzzard (Ar-

chibuteo lagopus), European, presented by Mr. W. R. Paxton

;

a Common Marmoset {Hapale jacchus) from Brazil, a Common
Paradoxure {Paradoxuriis typus) from India, deposited ; two

Maned Geese {Bernicla jiihata) from Australia, a Red-vented

Cockatoo {Cacatua philippinaritni) from the Philippine Isles,

purchased.

SCIENTIFIC SERIALS
In the January number of the Quarterly Journal of Micro-

scopieal Scienee we find that Dr. Klein has superseded Dr. Payne,

as one of the editors. Mr. H. N. Moseley has two valuable

papers, the first on the colouring matter of various animals^ and
especially of deep sea forms dredged by PI. M.S. Challenger, in

which a large number of fresh band-producing colours from
sponges, Coeienterata, Echinoderms, Annulosa, and Mollusca are

described with figures of their spectra. In the second, Stylochus

pelagicus, a new species of Pelagic Planarian, is described, with

notes on other pelagic species, together with the larval forms of

Thysanzoon, and of a gymnostomatous Pteropod.—Dr. Klein,

in a note on a method ot preparing the carnea by the employ-
ment of caustic potash and lunar caustic.—Mr. Kidd describes

Schiefferdecker's Microtome, and gives an epitome of a paper
by Engelmann on " Contractility and Double Refraction."—Mr.
Peek has an important paper on the minute structure of the gills

of Lamellibranch molluscs, the investigation having been under-

taken in the Histological Laboratory of Exeter College, Oxford,

at the instigation of Prof. Lankester. The filamentary gills of

Area and Mytilus are shewn to explain the nature of the more
complicated organ in Anodon, the most simple type being fila-

ments bent on themselves at their middle points, outwards for

the outer gills, and inwards for the inner, so that in section they

form a W.—The last paper is a resume, by Mr. Archer, of recent

contributions to our knowledge of freshwater Rhizopoda.

Jourtial de Physique, January.—On the phenomena of induc-

tion, by M. Mouton.—Chromatic polarisation of tufts in biaxial

crystals, by M. Mare.—Note on the experiment of the Franklin

portrait ; a new glass breaker, by M. Barat.—On absorption of

radiant heat by aqueous vapour, by M. Hagu.—Note on the

employment and choice of spectacles designed to correct bad

vision, by M. Dubois.
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SOCIETIES AND ACADEMIES
London

Mathematical Society, February 8.—Mr. C. W. Merri-

field, F.R.S., vice-president, in the chair.-—The following com-
munications were made to the Society :—On the area of the

quadrangle formed by the four points of intersection of two
conies, by C. Leudesdorf.—A certain series, by Mr. J. W. L.

dX dy
Glaisher, F.R.S.—The differential equation /-^ + ~7~7> = o,

by Prof. Cayley, F.R.S.—On the classification of loci, and a
theorem in residuation, by Prof. Clifford, F.R.S.

Zoological Society, February 6. — Osbert Salvin, F.R.S.,
in the chair.—Mr. Sclater exhibited and made remarks on some
unnoticed ciiaracters in the original and unique specimen of

Comrie's Manucode {Manucodia comrii, P.Z. S., 1876, p. 459).
-—Mr. Howard Saunders exhibited a specimen of the Panay
Sooty Tern {Sterna anccstheta), which had been obtained on the

English Coast, and was the first recorded occurrence of this bird

in the British Islands.— Dr. A. Giinther, F.R.S., read a memoir
on the tortoises collected by Commander Cookson, R.N., during
the visit of H.M.S. Pettrel to the Galapagos Islands. The main
results of Commander Cookson's visit consisted in giving us a
knowledge of the tortoise of Abingdon Island {Testudo abin^-
doni) and of the tortoise of the north of Albemarle Island (7\
vi{crophyes).—h. communication was read from Mr. Robert
Collett containing an account of his observations on Phylloscopus
borealis, as met with on the coast of the Varanger Fjord and
adjacent parts of Finmark.—Mr. Sclater read a note on an appa-
rently new species of spur-winged goose of the genus Pkclropterus,
proposed to be called P. tii^cr, founded on two examples living

in the Society's Gardens, which had been presented to the Society
by Lieut. -Gen. A. V. Cunningham.—Prof. A. II. Garrod read
a paper on the mechanism of the intervertebral substance and on
some effects resulting from ihe erect position of man.—A com-
munication was read from Sir Victor Brooke, containing notes on
the small rusme deer of the Philippine Islands, and giving the de-
scription of a new species proposed to be called Cervus nigricans,

of which a female example was recently living in the Society's

Gardens.—A paper by Mr. O. Salvin and Mr. Ducane Godnian
was read giving the description of twelve new species and a new
genus of butterflies from Central America.—Dr. Giinther gave
an account of the zoological collection made during the visit of

H.M.S. Ptterel to the Galapagos Islands, which had been
worked out by himself and his assistants in the Zoological De-
partment of the British Museum.—Mr. R. B. Sharpe communi-
cated the description of a new species of pheasant of the genus
Lohiophasis and of a new species of Pitta from the Lawas River,

North-west BorneJ. Mr. Sharpe proposed to call the former
L. castaneicaudatus, and the Pitta, Pitta ussheri.

Geological Society, January 10.—Prof. P. Martin Duncan,
F.R.S., president, in the chair.—Frederick Tendron and David
Thomas were elected Fellows, and Dr. J. F. Brandt, of St.

Petersburg, Dr. C. W. Giimbel, of Munich, and Prof. Jidaard

Suess, of Vienna, Foreign Members of the Society.—On gigantic

land -tortoises and a small fresh-water species from the ossiferous

caverns of Malta, together with a .'ist of the fossil fauna, and a
note on Chelonian remains from tlie rock-cavities of Gibraltar,

by A. Leith Adams, F.R.S., Professor of Zoology in the Royal
College of Science, Dublin. The author described three distinct

species of tortoises from the Maltese rock-cavities, one of which
was of gigantic proportions, and equalled in size any of the living

or extinct land Chelonians from the Indian or Pacific Islands.

The characteristic peculiarity in the two larger species is a greater
robustness of the long bones as compared with the denizens of

the Mascarene and Galapagos Islands, with which he had been
enabled to contrast them. The largest, on that account, he had
named T. robusta ; it rivalled the gigantic Testudo cphippinm
(Giinther) in size, showing affinities to it in a few minor characters.

A smaller species, T. Sprattii, and a small Lntrcmys, not dis-

tinguishable, as far as the few remains extend, from the recent

L. europua, besides many fragments of shields of tortoises of
various dimensions, had been obtained. These Chelonians were
found in conjunction with the remains of the dwarf elephants
and other members of the remarkable fauna, collected by Admiral
Spratt and the author in the ossiferous rock-cavities of Zebbug,
Mnaidra, Benghisa, &c. The paper contained a list of the

animal remains hitherto recorded from the Maltese fissure caverns,

including three species of dwarf elepliants, two species of Hippo-

potamus, two gigantic species of Myoxus, a gigantic swan, and
other animal remains ; and further, a Note on some Chelonian
remains from the rock-fissures of Gibraltar.—On the Corallian

rocks of England," by the Rev. J. F. Blake, F.G.S., andW. II.

Hudleston, F.G. S. The object of the paper was to describe

the rock masses existing between the Oxford and Kimmeridge
clays as exhibited throughout England. They occur in five dis-

tinct areas which were treated separately. Where best deve-
loped, as in Yorkshire and at Weymouth, the series is much
more varied than the usual nomenclature indicates ; in both
instances a lower mass of limestone, distinct from that represent-

ing the "coral rag" of Central England, is present. In York-
shire, especially, this limestone is of great importance, and is

separated by a " middle calc. grit" from the upper limestone
series. These upper limestones were also shown to be separable
into two very distinct divisions, especially by their fauna, viz.,

the "coralline oolite" and "coral rag," which last term is

here applied in a restricted sense only to true coral-bearing or

inter-coralline beds. The upper beds, called " supra-coralline,"

were shown, where present, to be of great interest and impoi'tance

—and their fauna was for the first time indicated—and the iron-

ores of Abbotsbury and Westbury were proved to belong to this

portion of the series. The fauna of the Corallian rocks was
shown to be very markedly Oxfordian in the lower portions, and
equally Kimmeridgian in the upper, while but a limited portion

only could be said to have a fauna of its own. The whole series

was deposited in lenticular masses of traceable size.

Physical Society, February 3.—Prof. G. C. Foster, presi-

dent, in the chair.—The following candidate was elected a mem-
ber of the Society:—Mr. J. Norman Lockyer, F.R.S.—Prof.

Osborne Reynolds exhibited a number of experiments in relation

to vortex motion in fluids. They have been gradually developed
during the last k\f years, but are still in a very incomplete state,

and he hopes that others will join him in the inquiry. Probably
one reason why so little progress has been made in the deter-

mination of the elementary Jaws of fluid-motion is that mathe-
maticians have been without experimental data on which to

found their calcula'.ions. The well-known rings formed by puffs

of smoke have been studied by many high authorities, but not
with a view to their general bearing on this subject. Prof. Rey-
nolds first showed smoke rings and their interference by means of
the apparatus devised by Prof. Tait, and added that although the

theory of smoke rings does not imply that vortex motion is pecu-
liar to vapours, their existence in liquids was only pointed out by
Mr. H. Deacon at a comparatively recent date. In studying
the action of the screw-propeller. Prof. Reynolds noticed the

systematic manner in which the form of a disc moved obliquely

through water is retained by the track of air which it produces.
If a flat disc be supported on a light frame and caused to move
rapidly through water the motion ceases on withdrawing the

hand suddenly ; but if this be done gradually the motion con-

tinues. By passing a coloured liquid down a fine tube to the

back of the disc, he found that a vortex ring is always
formed, which passes to the rear of the disc, and the same effect

is produced by dropping water from a height into water covei^ed

with a coloured liquid. In a trough about six feet long and at

one end of which was a horizontal tube closed with sheet india-

rubber, air rings were formed by introducing air into the tube

and then striking the india-rubber externally by means of a flat

board, and it was shown that a ring is capable of propelling a
vane placed in its course, to the front of which it never advances.

If the air be replaced by a coloured liquid the ring travels with
considerable velocity and the motion of a solid body of the

density of water is in no degree comparable. If a ring travels

through a part of a liquid which has previously been coloured, it

causes no motion of translation, and Prof. Reynolds concludes

that no resistance is offered to their motion. Nevertheless the

motion is gradually stopped, but the ring is constantly enlarging

by gathermg water as it travels, and its momentum remains
nearly constant. After adverting to the methods adopted to

ascertain the direction and velocity of motion, the initial form of

the rings was shown to be a spheroid. A solid of this form,
however, is very slow in its passage through water, and he con-

siders this to be due to friction. He has succeeded in imitating

the form of the ring by causing a disc, surrounded by pieces of

ribbon, to move through water. Finally, Prof. Reynolds re-

ferred to Sir William Thomson's researches on the interference

of two rings, and showed that the oscillating rings so produced can
be formed in liquids or gases by employing an oval in place of a
circular aperture.—The Annual General Meeting of the Society
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was then held.—The president read the report of the Council, of

which the following is a brief abstract :—The Council points

with satisfaction to the number and interest of the papers read

before the Society, and a brief summary is given of the more
important. The Society has to regret the loss of three of its

members, Mr. David Forbes, F.R.S., Mr. A. S. Hobson, and
Mr. Arthur Pinn. The publication of a new edition of Prof.

Everett's work and of a complete edition of Sir Charles Wheat-
stone's writings is announced, and the Council hopes shortly to

undertake the translation of scientific papers from foreign sources

to be published in its proceedings.—The following Officers and
Council were elected for the ensuing year :—President, Prof.

G. C. Foster, F.R.S. Vice-Presidents: Profs. W. G. Adams,
F.R.S., and J. H. Gladstone, F.R.S, Mr, W. Spottiswoode,

LL.D., F.R.S., Sir W. Thomson, LL.D., F.R.S., and Dr.

W. H. Stone. Secretaries : Prof. A. W. Reinold and W.
C. Roberts, F.R.S. Treasurer, Dr. E. Atkinson. Demon-
strator, Prof. F. Guthrie, F.R.S. Other Members of Council:

Prof. W. F. Barrett, Latimer Clark, Major Festing, W. Huggins,

D.C.L., F.R.S., Prof. Kennedy, O. J. Lodge, Prof. H.
MacLeod, Prof. B. Stewart, LL.D., F.R.S., Prof. Unwin, and
E. O. W. Whitehouse.—The proceedings terminated with votes

of thanks to the Lords of the Committee of Council on Educa-
cation for the use of the Physical Laboratory at South Ken-
sington and to the several officers of the Society.

Royal Microscopical Society, February 7.—Anniversary

meeting.—H. C. Sorby, F.R.S., president, in the chair.—The
president delivered the annual address, in which, after reference

to the memory of those of their number deceased during the

past year, he gave an interesting account of his recent researches

into the composition and origin of the loose materials which
form the sands and clays of this country, and also of those com-
posing the sandstones and stratified rocks.—The result of the

ballot for officers and council for the ensuing year was as fol-

lows :—President, Mr. H. C. Sorby. Vice-presidents : Dr. L.

S. Beale, Sir John Lubbock, Bart., Rev. W. H. Dallinger, and
Mr. Fl. Powell. Treasurer, Mr. John W. Stephenson. Hon.
Secretaries : Mr. H. J. Slack and Mr. Chas. Stewart. Council

:

Dr. Robert Braithwaite, Dr. Lawson, Dr. Millar, Messrs.

Bevington, Brooke, F. Crisp, Ingpen, E. W. Jones, Loy,
M'Intyre, Thos. Palmer, and F. H. Ward. Assistant Secre-

tary, Mr. Walter W. Reeves.

Institution of Civil Engineers, February 6.—Mr. George
Robert Stephenson, president, in the chair.—The paper read

was on " The Sewage Question," by Mr. C. Norman Bazalgette.

Rome

R. Accademia dei Lincei, January 7.—Second appendix

to memoir on the construction, properties, and applications of a

constant inductor, by M. Volpicelli.—On complete elliptic in-

tegrals, by Prof. Smith.—On the small oscillations of an entirely

free rigid body, by M. Cerruti.—On the anatomy and physiology

of tlie retina (continued), by M. Franz Boll.—On the spinal

medulla and the electric lobe of the torpedo, by M. Reichen-

heim.—Geological studies on the group of the Gran Paradiso.

—

Rational catalogue of the rocks of Friuli, by M. Taramelli.

Paris

Academy of Sciences, February 5.—M. Peligot in the

chair.—M. Duchartre
,
presented the second and last part of the

second edition of his "Elements de Botanique." The following

papers were read :—On the fundamental invariants of the binary

form of the eighth degree, by Prof. Sylvester.—Preliminaries of

a comparative study of living and fossil European oaks ; defi-

nition of present races, by M. De Saporta.—On monochlorised

oxide of methyl, by M. Friedel.—Composition and origin of

diamantiferous sand of Du Toit's Pan, in South Africa, by M.
Meunier. Geologists have assigned a deep origin, representing

them as the residue of alteration of pyrogenous rocks emitted

like lava. The author's analysis gives, besides minerals proper,

a number of complex rocks which cannot have been formed at

once in the state of mixture by the same causes. Each of them
must have been removed from a special deposit, then carried

to the point where mixture took place. These sands be-
long to the so-called vertical alluvia, and are related in formation
to the Kaolinic sands in the environs of Paris.—On the prepara-
tion and use of the liquid for washing vines attacked by Phyl-
loxera, by M. Boiteau.—MM, Andre and Angot expressed a
desire to be sent to San Francisco to observe the transit of

Mercury on May 5, 1878. They hope thus to render the study

of the next Venus transit more fruitful.—Diathermaneity of

metals and of paper, by M. Aymonnet. They are not ather-

manous, as generally thought. They are more diathermanous

for dark heat from metallic bodies raised to a temperature under
100° than for luminous calorific radiations or those near red.

They have weaker absorbent powers than water. It is possible

to find a mathematical relation between the absorbent power of

a body and its coefficient of conductivity.—Note on the presence

of ammonia in cast steel, by M. Regnard. Ingots of steel newly
broken gave a distinct smell of ammonia, with perceptible noise

in escape of the gas, and bubbles in soapy water if applied.

The appearance of the fracture in all such cases was crys-

talline, varying slightly from periphery to centre ; the

liberation was greatest at centre. Soft steels in general

did not give the phenomenon, nor did ingots previously

annealed. Analysis of the gas showed it to be nearly pur'

hydrogen, with perhaps a few traces of acetylene.—On the

active principle o^ Strophantus hispidus, or Inee, by MM. Hardy
and Gallois. This is the plant used by the Pahonias in poisoning

their arrows. The isolated body, called indite, has not the same
physiological properties as Stropkantine (so-called by Eraser).

Injected in considerable quantity under the skin of a frog's foot, it

does not stop the heart's movements.—Immediate disorders pro-

duced by injections of pure fuchsine into the blood, by MM.
Feltz and Ritter. The nervous disorders, like those of drunken-
ness, cannot, the authors now think, be due to embolic lesion (in

the capillaries), but to direct impression of the nervous system

by the fuchsine itself.—Structure and mineralogical composition

of variolite of Durance, by M. Michel Levy. The globules of

variolite are not petro-silicious. By its petrographic affinities it

seems to be a compact term of the series of euphotides. It pre-

sents an interesting association of several varieties of amphibole
and pyroxene ; also a new example of spherolites entirely

crystallised.—C3n the intestinal anguillule {AnguUlula intes-

tinalis), a new nematoid worm found by Dr. Normand in

persons attacked by diarrhoea of Cochin China, by M. Bavay,
It is distinct from, and much less abundant than, the Anguilhila

stercoralis.—On the minute phenomena of fecundation, by M.
Fol. All the phenomena are reduced to two typical cases.—On
Filaria hemaiica (Hsematozoa), by MM. Galeb and Pourquier.

The authors found filaria in the blood of the foetus of a bitch

whose heart was teeming with them ; the embryos doubtless

passed through from mother to offspring. This explanation

destroys the idea of verminous diathesis, and of spontaneous

generation, called in to explain the genesis of such hsematozoa.

The authors also verify M. Davaine's view that the nematoid
worms circulating in the vessels of certain dogs are larvae of the

haematic filaria.—Determination of ammonia in the air and in

meteoric waters at Montsouris, by M. Levy.—On two new species

of Ibis, from Cambodge, by M. Oustalet.—On a new sounding-

line, by M. Tardieu,
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THURSDAY, FEBRUARY 22, 1877

A WORKING NATURALIST
Life of a Scottish Naturalist : Thomas Edward, Asso-

ciate of the Linnean Society. By Samuel Smiles.

Portrait and Illustrations by George Reid, A.R.S.A.

(London : John Murray, 1876.)

IT is rather a delicate thing and seldom advisable to

publish a full and formal biography of a man with

an account and attempted estimate of his work while he

himself is still alive and in comparative vigour. There

are many sound reasons, however, to justify Mr. Smiles

in telling the wonderful story of the still living Thomas
Edward, the Banff shoemaker and naturalist ; not the

least weighty of these is that it will bring to Edward
some of that kzidos and cash which he has earned long

ago, and which it would have been well for himself and
for science had they, or at least the latter, reached him
years since.

Thomas Edward, born 18 14, is the son of very humble
but thoroughly respectable Scotch parent-;, who were able

to bestow upon him the scantiest schooling. He was
brought up in Aberdeen, where he was in rapid succession

exp^Usd from three schools on account of his intense in-

born passion for " everything that hath life." lie used to

take all sorts of birds and beasts and creeping things to

school with him, in his pockets, in boxes, or in bottles.

Tom's specimens would often escape, and the scene may
be imagined when some unconscious urchin realised that

a snail, or a horse-leech, or a "Maggie-mony-feet" (centi-

pede), was crawling up his bare legs. Poor Edward meant
no harm, but it was too much to expect that an ordinary

dame or dominie would, in that remote and unscientific

age, at least, take the trouble to understand the boy's

nature and tendencies and aspirations. The consequence

was severe thrashings and expulsion.

When Edward left school finally he was only six years

old, could read with difficulty, and could hardly be said

to be able either to write or count. After serving for

some time in a mill he was apprenticed to a shoemaker
Begg, " a low-class Cockney," Mr. Smiles calls him, and
certainly a regular brute, who treated the poor boy and
his birds and beasts in a most cruel fashion. However
Edward managed with this man and a subsequent master
to pick up a fair knowledge of the shoemaking trade, and
after vainly trying to emigrate as a stowaway, removed to

Banff when about twenty years old, where he has lived

ever since working as a journeyman for wages, and
devoting every moment of his leisure to the gratification

of his passion for natural history. It is common enough
for working men, and especially for shoemakers, to take

an interest in certain animals, especially in birds ; but
Edward's fondness for animals was no fancy of this sort.

From almost his infancy he was devoured with a passion
for the observation and possession of animals of all kinds

;

to him no living creature was unclean or loathsome, and he
feared to face or handle nothing from a centipede or an
adder to a polecat. While yet a baby in his mother's
arms he nearly put a premature end to his career by
springing to clutch at a passing insect ; and while being
drilled as a militiaman in Aberdeen he made himself liable

Vol. XV.—No, 382

to severe punishment by rushing like a madman from the

ranks in chase of a passing butterfly. .

As a journeyman shoemaker Edward had to work from

six in the morning till nine at night. Shortly after settling

in Banff he married, luckily for his love of nature, a

prudent and considerate woman, who, instead of thwarting

his eccentricities, did what she could to help him and
enable him to indulge them. " Weel," she said once,

when asked what she thought of his habits, "he took

such an interest in beasts that I didna compleen. Shoe-

makers were then a very drucken set, but his beasts

keepit him frae them. My man's been a sober man all

his life ; and he never negleckit his wark. Sie I let him

be." " Wise woman ! " justly adds Mr. Smiles, Shoe-

makers' wages in Banff were very low—Only a few shillings

a week. For many years Edward earned only about \os.

a week, and yet on this he managed to rear, without in-

curring debt, a thoroughly respectable and honest family

of about a dozen children, who have repaid their parents'

care by doing what they could to comfort their old age.

Edward being a man who had a proper sense of his duty

to his family, seldom thought of allowing his favourite

pursuit to encroach on his long working hours. As his

consuming passion must be satisfied, he took the only

course legitimately open to him ; he gave up his nights

to it. As soon as he got home from work, unless indeed

the weather was unusually bad, he shouldered his gun,

equipped himself in his eight-pocket coat, four-pocket

vest, double-storied hat, and other traps of a rude but

efficient enough kind, and putting his supper of oatmeal

cakes in his pocket, set out to watch and catch the denizens

of the woods, heaths, air, and sea-shore of the region around

Banff. He would prowl about as long as the light permitted,

lie down for an hour or two in a hole, under the lee of a

bush, inside some old ruin, or underneath a flat tomb-

stone in some eerie churchyard, snatch an hour or two's

sleep, and be up again with the first streak of dawn.

Even when thus resting, however, he would frequently be

kept awake watching the doings of any night animals that

might be near him. Frequently also his rest was a very

broken one. He might be wakened by a weasel or a pair

of rats or some other inquisitive or hungry creature

tugging at his coat-pockets or trying to make their way
underneath his hat, always well filled with insects, birds,

or eggs. He gives a most exciting description of a two

hours' struggle with a pole-cat that attacked him while

resting in darkness in the ruins of Boyne Castle. He
was dreadfully lacerated by the claws of the animal, but

this he did not mind, so long as he succeeded in keeping

the skin of the pole-cat whole. Once he spent two days

and a night, without sleep or food, in watching a Little

Stint {Tringa viinuta), which he sighted on the shore

near Banff, and thought himself amply rewarded by being

able at last to capture it. As might be expected, in his

unconscious feagerness to follow out his pursuit, he met

with frequent accidents, and was once or twice within

very little of losing his life by falling down high precipices.

All this, however, he took as " in the bond "—as no more

than might be looked for by one in his circumstances

persisting in gratifying a passion of the kind that con-

sumed him.

When compelled to stay at home Edward occupied

himself with the preparation of his collections and the

S
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making of cases for holding them. In no long time every

corner of his house was filled with cases, and he wisely

determined to turn an honest penny by exhibiting his

treasures. This he did on two or three occasions in Banff

on fair days when the town was filled with country people.

These exhibitions were so successful that he resolved, by

the advice of his friends—it was all the help they ever

gave him—to try a wider sphere, and he rented a room

in Aberdeen, where he arranged his collection. Many of

the groups of animals were most artistically put together,

and as a mere sight, not to speak of its scientific value,

the exhibition was well worth visiting. But it proved a

complete failure ; only a few people dropped in. It was

a serious matter to Edward, for of course he had to leave

his work and necessarily incur what were for him con-

siderable liabilities. The prospect was so gloomy that he

was driven to think of the last resort of despair, suicide.

He went down to the mouth of the Dee, and had divested

himself of his outer garments preparatory to taking a last

plunge, when a strange bird hopping about on the sand

caught his eye. His ruling passion asserted its sway,

and off he set on a long and exciting chase to discover

the nature of the bird- ; in this he failed, but the chase

left him a more cheerful and a wiser man. He was com-

pelled to sell his collection for about 20/, returned to

Banff and resumed his work and gradually his old habits,

and ere long had the pleasure of seeing another collection

gradually accumulating. More than once afterwards had

he to sell his collections, which he regarded as his savings'

bank to fall back upon in time of need. But his ardour

was never damped, and until prevented from wandering

far by rheumatism and other results of his hard life, he

never ceased adding to his store.

Edward's collections not only included quadrupeds, birds,

and insects ;
plants of all kinds came in for a share of his

attention, and, latterly, marine animals of all kinds ; in the

last field, especially, he did work of the highest value. Ex-

cept one or two clergymen of similar tastes, the dreadfully

respectable people in and about Banfftook no notice ofEd-

ward, whom they seem rather to have shunned as eccentric,

if not crazy. But gradually naturalists in various parts

of England came to know of him, and thus he got into

correspondence with well-known workers in various parts

of England. One of his principal correspondents was

Mr. Spence Bate, who, during the preparation of the

" History of the British Sessile-eyed Crustacea," obtained

important help from Edward. The latter collected for

and sent Mr. Bate a very large number of specimens.

Of 294 Crustaceans found in the Moray Firth, no fewer

than twenty-six new species were added by "Edward him-

self. A new Isopod which he discovered was named
after himself Franzza {Anceus) Edwardii, and one of his

most notable discoveries was one of the little fishes

known as midges, which he sent to Mr. Couch, who pro-

nounced it new to science, and named it Edward's Midge

{Couchia Edwardii). By and by he was induced to send

descriptions of his observations first to the local journal

and latterly to such scientific journals as the Linnean

Society's Journal, the Zoologist, Naturalist, and Ibis.

No one reading Edward's accounts of his experiences

would ever dream that their author had had no schooling

after his sixth year, and had worked nearly all his life

from 6 A.M. till 9 p.m. at a common handicraft. They

have been compared without any exaggeration to the

classical descriptions of Wilson and Audubon.
How Edward, with no dredging apparatus whatever,

but only with old pots, pans, rags, from seaweed cast

ashore, from the inside of fishes obtained from the fisher-

men, and by other similar methods, collected his marine
specimens, many of the greatest rarity, is well told in Mr.

Smiles's narrative. It is quite amazing how much is yet

to be learned about the commonest objects of our land

and sea ; and how much of new Edward managed to

discover of the nature and habits of animals about which

one would have thought no more was to be learned. In

an appendix of forty-eight pages Mr. Smiles gives a

descriptive list of a portion of the Fauna of Banffshire

observed or found by Edward ; had all that he has found

been thus catalogued it would have filled the volume.

It is to the credit of the Linnean Society that years

ago they conferred upon Edward the rare honour of

Associate. Doubtless had the numerous correspondents

whom he was so ready to help with specimens and the

result of his observations known of his real condition,

they would have done something to put him in a position

in which he could have helped science with less hardship

to himself. Here, surely, if ever there was one, was a

fair case for the endowment of unremunerative research,

and had the fund now being allotted been in existence

even ten years ago, Edward would have had a prime

claim upon it. How these things are managed in Norway
may be learned from the following extract from a letter

from Mr. A. Archer, Laurvig, Norway, to the Times,

called forth by reading Edward's Life :

—

" Some years ago there lived on the wild west coast of
Norway a clergyman, with his wife, a large family, and a
small income. He, too, employed every leisure hour in

the study of nature, but being a graduate of Christiania

University, and being obliged to take many a journe)'

over the large fiords in visiting distant parts of his parish,

he possessed two great advantages over Edward—a good
education and larger opportunities of observation. He,
too, had the seeing eye without which all opportunities

are useless, and shortly it was known that science was
being enriched with discoveries in zoology made by the

hard-worked parish priest. The action of the Norwegian
Storthing was prompt. Though the great majority of

that body are poor peasants, with little more education
than they have picked up in the parish school, and though
in all ordinary cases they hold the purse-strings with a
grip that would have pleased Joseph Hume, they have the

virtue of being liberal when good cause can be shown
for it. At the request of the Governing ^Body of the

Christiania University they created a new unattached
Professorship of Zoology, endowed it with a salary of

333/., equal to 1,000/. in England ; and, relieving the

clergyman from his parish duties, which could be as

well performed by another, appointed him to the pro-

fessorship, but without requiring from him either resi-

dence or teaching. How the Professor, in these favourable
circumstances, went on enriching science with his dis-

coveries till his name became famous over the world,

how he trained up his sons to follow in his footsteps, how
two of them, though yet young men, are professors in

Christiania University, one of them in his own favourite

science, all this is known to the scientific men of Europe,
nor, should any of them read this, will they require to be

told that the name of the clergyman was Sars. It would,

of course, be absurd to ask the enlightened Parliament of

Great Britain to take in the case of Edward a hint from

the Norwegian Storthing in the case of Sars, and the
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Scotch Universities are, we all know, too poor to create

unattached professorships and endow them, standing as

they do rather in need of endowment. Is it equally

absurd to ask if one of the wealthy English Universities

would not consider it an honour to rank Edward among
its professors, and assist him to publish the observations
he may yet have time to make, or does it merely show
gross ignorance of the spirit in which they are governed
to suppose that either of them could so far depart from
the usual routine ? I suppose I am not the only country-
man of Edward who, having lived here long enough to learn

how poor Norway reals her great men, will regret— not
so much on account of Thomas Edward, for his has been
a great life and example, but in the cause of science

—

that his lines have not fallen in pleasanter places."

But Edward never complained of his lot, and had Mr.

Smiles not written the present work, he would have had to

stick to his stool to the end. All Edward ever wanted was

some way of earning a living that would have enabled him
to give more time and attention to his scientific pursuits,

and no one will deny that it would have been immensely to

the gain of science could his services have been devoted

entirely to it, for he was too passionately fond of nature

ever to have been spoiled by prosperity. But regrets are

now useless ; happily Edward is not beyond the reach

of consolation and well-merited reward, and happily he

is receiving them. He will be mentioned in the annals

of science as an observer of the highest accuracy and
originality, who gave up to a parish a genius fitted for an
immensely wider sphere. The obvious moral of the work
to those who have to spend most of their time in earning

their daily bread, as well as to others, we need not point

here. Mr. Smiles's work is one of the most interesting

biographies ever written, and the illustrations gratuitously

contributed by Mr. Reid are a great pleasure. Our readers

by buying the book will not only become possessed of a
rare treat, but will at the same time help to confer a

substantial benefit upon Thomas Edward, the Scottish

Naturalist.

BLAKE'S "ASTRONOMICAL MYTHS"
Astronomical Myths. Based on Flammarioii^s " History

of the Heavens." By John F. Blake. (London : Mac-
millan and Co., 1877.)

IN the continual turmoil of daily life, when each one is

looking forward to new methods and new discoveries

we seldom or never look back into the doings of our early

predecessors, and even when we do we are somewhat
inclined to pity their ignorance and their, to us, absurd

notions. We ought rather to call to mind the difficulties

under which the great men of old laboured, difficulties

under which our present IcaJcrs in astronomy would
probably have been equally sorely tried. We must re-

member that we have all the sister sciences lending their

aid, and that therefore the advance in astronomy should
be made with constantly increasing strides.

The author of this work has put before us the labour of

M. Flammarion in an English dress, and has added other

matters—notably a chapter containing the researches of

Mr. Haliburton on the Pleiades, to many the most inter-

esting part of the book. We are carried back to the

time when nations thought as the child did in the lines of

Tom Hood, quoted by the author :

—

" I remember, I remember, the fir trees straight and high,

And how I thought their slender tops were close against the
sky;

It was a childish fantasy, but now 'tis liitle joy,

To know I'm further off from heaven than when I was a boy."

Mr. Blake commences by calling attention to the con-

templation by our ancestors of the awe-inspiring pheno-

mena of the heavens by night, the rising and setting of

the sun, moon, and planets, the slow and silent motion of

the constellations from east to west. To them the sky
was a lofty canopy studded with stars, the earth a vast

plain, the solid basis of the universe. Two distinct

regions appeared to compose the whole system—the upper
one, or the air, in which were the moving stars, and the

firmament over all ; and the lower one, the earth and
the sea.

It is to be expected that in early times religious

beliefs and rites were mixed up with and were derived

from the motions and appearance of the heavenly bodies.

The Druids appear to have seen or imagined that the

moon was a body like the earth, having mountains, and,

according to Plutarch, furrowed with several Mediter-

raneans, which the Grecian philosophers compared to

the Red and Caspian seas. This celestial earth was
supposed by the western theologians to be the abode of

departed souls, the place of immortality. The festivals

were therefore ranged accordingly, and the Druids were
represented as holding a crescent in their hands.

The origin of the names of the constellations has
always been a source of speculation, and the chapter

on this subject is well worth study. For the names of

several of them there appears to be some show of reason,

but others have been named from mere caprice, or in

honour of some person or event. In the case of the
" Locks of Berenice," the story goes that Berenice was the

spouse and sister of Ptolemy Euergetes, and that she
made a vow to cut off her locks and devote them to

Venus if her husband returned victorious, and, to con-

sole the king, the astrologer placed her locks among the

stars. The Great Bear, the "ApKro? neydXr] of the Greeks,

the Okouari (bear) of the Iroquois may have been so called,

as Aristotle observes, because the bear is the only animal
that dared venture into the regions of the north. The Arabs
called the bears the great and little coffins, and the Chris-

tian Arabs made the Great Bear the grave of Lazarus, and
the three weepers Mary, Martha, and their maid.

The history of the signs of the zodiac is traced down-
wards in the several nations, and it is pointed out that

the names may have originated in the rising of constel-

lations at the times of certain important events, as Aqua-
rius at the time of the inundation at Thebes, and the Bull

at the time of ploughing, but this does not account for

all. Further, we find how the 'precession of the equi-

noxes furnishes us with a means of fixing the date of the

signs receiving their names ; at that date the names of

the signs of course corresponded to the zodiacal constel-

lations, and if we find in any description that the equinox
is said to be in the sign of the Bull we know that the

method of naming dates back to some 3,000 years ago, for

at that period the equinox happened in the constellation

of the Bull, According to our present nomenclature the

equinox happens in Aries, but really when the sun is in

Pisces ; our method therefore dates back to about 2,300
years ago when the equinox was in the constellation of
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Aries, or more probably to the time of Hipparchus, when

the equinox was exactly at the star /3 Arietis. It occurs

to us that the worship of the Bull and Golden Calf was

in vcgue during the time that the equinox happened in

the constellation of Taurus, that the Ram and Lamb
were held in estimation at a later date when the equinox

happened in the constellation of Aries.

The most prominent group of stars in the heavens—the

Pleiades—has always been an object of attention, and

we are glad to find an interesting chapter on this subject

based on the careful work of Mr. HaUburton. The
Pleiades, we learn, were observed for the purpose of

dividing the year into two parts—one " the Pleiades

above," and the other " the Pleiades below." During one

half-year, while they were east of the sun, they would be

visible at sunset and the reverse during the other half.

The culmination of the Pleiades at midnight appears to

have been with many nations the starting-point of the

year, and here again the precession of the equinoxes

has an interesting effect, since the tropical year is

shorter than the sidereal. Thus the dates of the latter

keep advancing on those of the former, and so long

as dates were regulated by the stars all the countries

would agree in the time of their festivals ; but, as the

author puts it, " as soon as a solar calendar was arranged,

and it was found that at that time this position coincided

with a certain day, say the Pleiades culminating at mid-

night on November 17, then some would keep on the

date November 17 as the important day, even when the

Pleiades no longer culminated at midnight then, and

others would keep reckoning by the stars, and so have a

different date.'

The instance given of the 17th November seems to be

somewhat strange, for, on referring to our star maps, it

appears that the Pleiades culminate now at midnight on

or about the 14th November, and years ago the midnight

culmination took place of course earlier in the year. It

is, however, possible that judgment of the date of mid-

night culmination was in error.

Mr. Blake then goes on to point out that a new year's

festival determined by the Pleiades is the most universal

of customs. The Australians hold their new year's corro-

borree in November at the midnight culmination, and in

India the year was determined by the Pleiades, and on the

17th day of November is celebrated the Hindoo Durga,

the festival of the dead, and new year's commemoration.

So also the Egyptians regulated their solar calendar that

the day might be unchanged, and the commemoration of

the dead took place on the 17 th of their month Athyr,

the same date at which the Mosaic account of the deluge

makes the same commence. This, we agree with the

author, is no chance coincidence.

We cannot think, however, that the explanation of the

origin of November 17 is clear, for although some 4,000

years ago the equinoctial point was close to the Pleiades,

there appears no particular reason that the day on which

the equinox happened when near that group would be

called November 1 7,and if it was so called how comes it that

the midnight culmination happens now within three days

of the same date, while our calendar has continually been

changing with reference to sidereal events ? If we assume
that the commemorations of India and other places are

kept on the day of midnight culmination of this group,

without reference to the calendar, then the events would

happen now without much error on November 17, and will

happen on December 17 some 2,200 years hence, and if we
reckon back according to our calendar to a time—to some

4,000 years ago—the culmination and festivals would have

happened on the autumnal (spring of the southern hemi-

sphere) equinox—September 21. We do not see from the

text how the Egyptian and Mosaic dates of November 17,

although perhaps connected together, can have any con-

nection with the festivals of other nations kept on that

date in modern times. The calendar might have been

arranged to suit the sidereal year up to a comparatively

late date, but our calendar has been fitted to the tropical

year much too long to allow, at its commencement, the

midnight culmination of the Pleiades to have happened

anywhere near November 17.

In other words, the festivals depending on the mid-

night culmination of the Pleiades will necessarily be kept

on or about the same day, and that day happens to be

February 14, or, say November 17; now unless the calendar

be a sidereal one, which it is not, this festival must have,

in bygone years, happened earlier than November 17. It

would seem, therefore, that some other event than the

culmination of the Pleiades happened, by which the

Mosaic and Egyptian date of November 17 was fixed.

The further account of the Pleiades and the relation to

the passage in the Pyramid of Gizeh, as investigated by

Piazzi Smyth, is extremely interesting.

In the chapter on astronomical systems there is much
worth reading, and the diagrams show the gradual ad-

vance of observation and order over imagination, and it

seems curious to us at the present time that the ancients

should have gone so far out of their way to describe the

earth as a flat surface floating, with roots, on pillars, on

the backs of elephants standing on a tortoise, as a portion

of a cylinder, as cubical, or as having various other forms.

The geography and cosmography are no less interesting,

and a large number of diagrams of maps are given, many
of which appear to have been made to suit the super-

stitious ideas of the fathers of the various churches rather

than the results of observation.

The chapters on Eclipses and Comets, with the anecdotes

of the consternation and awe produced by their appear-

ance, give us a very correct idea of the all-supreme super-

stition of the middle and earlier ages ; but even now
among civilised nations there appears to be a large

amount of superstition to be eradicated.

OUR BOOK SHELF
Acoustics, Light, and Heat. By William Lees, M.A,,

&c. Glasgow: Collins, S^ns, andCo., 1877. (Collins's

Advanced Science Series.)

This is a good specimen of a series of text-books, among
which Dr. Guthrie's capital compendium of Magnetism
and Electricity, and several other valuable works have
appeared. It is stated, in a brief preface, to be founded
on notes of the late Dr. W. S. Davis of Derby, who
was to have undertaken its preparation, and to whom the

first chapter, as well as the Appendix on the Doctrine of

Energy, are due.

Text-books are far from easy to write in a satisfactory

manner ; by their very definition and nature they coft-

tain no novelty, except such as can be secured by clear

treatment and lucid exposition of subjects already familiar.
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They are, moreover, being issued in such numbers, under
the present demand for popular education, that their very

likeness to one another is fatiguing. They require also in

their construction the rare faculty, whether intuitive or

gained by long experience, of insight into a student's

probable difficulties ; for it seems desirable that they

should rather aim at being employed as condensors and
systematisers of knowledge already acquired generally

from the study of larger and more diffuse treatises, than

as independent works. It is in this respect that useful

practical knowledge differs from "cram"; a distinction

very real, though more difficult to define than to under-

stand. The concentrated food offered by such compila-

tions is less easy of digestion, and more readily expelled

from the mental economy, than that which is more
gradually administered and more completely assimilated.

The writer of the present manual has, for instance,

only seventy pages to devote to Sound, one hundred and
eighteen to Light, and ninety-one to Heat, exclusive of the

Appendix. But it is remarkable how much he succeeds in

compressing within these very restricted limits. The
illustrative experiments are, as a rule, simple and well

chosen, though occasionally trite, and even of doubtful

accuracy ; as is seen in the drawing of the periodic curve
of a musical sound at p. 40, and that of dispersion of

light on p. 135. On the other hand, the use of a long
spiral steel spring to illustrate waves of compression and
rarefaction, the description of the effects of Temperature
on Sound-waves, and the chapters on Interference, Dif-

fraction, and Polarisation of Light, especially in its

Circular and Rotatory forms, are ingenious and easy

to comprehend.
A few simple numerical examples are given of each

important law, with their solutions, and the mode of

working out ; a method which probably tends more than
any other to fi.x essential points on the memory of the

student. W. H. Stone

LETTERS TO THE EDITOR
[The Editor does not hold himself responsiblefor opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond with the writers of, rejected manuscripts.

No notice is taken of anonymous communicationsi\

Postulates and Axioms

A STRONG committee, appointed, or rather re-appointed, for

the purpose, reported last year to the British Association upon
the Syllabus drawn up by the Association for the Improvement

of Geometrical Teaching. I have only just seen a copy of the

report, and I wish to point out that it incidentally touches in a

misleading fashion upon a matter which, though primarily of only

historical interest, is really of theoretical importance too, if not

(in the strictest sense) for the special purpose of the committee
;

I mean upon the different ways of distributing the fundamental

a<-sumptions under the two heads of postulate and axiom.

Let us stop for a moment at the historical point of view. It

is well known that the received text of Euclid, which we may
consider represented by David Gregory's edition (Oxford, 1703),

misplaces the assumption about right angles, the assumption at

the base of the theory of parallels, and the assumption that two

straight lines do not inclose a space. That is to say, whereas

n the correct text these are the 4tb, 5th, and 6th postulates,

tie received text inakes them the loth, nth, and 12th common
lotion?, or, as we usually say, axioms.

Now, when the report speaks of Euclid in this connection, it

neans something nearly identical with the received text. Not
luite, however ; for, though the language is not clear in all

cspect?, it clearly says thus much, that Euclid divided the axioms

i to general and specially geometrical. But this is not the case

ii either text ; for in both texts the first seven common notions

ae general, the 8th geometrical, and the 9th general again, nor

is the 8th distinguished from the rest by its grammatical form.

Bit whether you follow the received text or depart from both,

it is unhistorical to affirm of Euclid what is not true of the cor-

ret text.

Let us now consider the theoretical significance of the two dis-

tributions. The case is thus stated by De Morgan, under
Eucleides, in Smith's " Dictionary of Greek and Roman Bio-
graphy," p. 66b :

—" The intention of Euclid seems to have been
to distinguish between that which his reader must grant, or seek
another system, whatever may be his opinion as to the propriety
of the assumption, and that which there is no question everyone
will grant The modern editor merely distinguishes the assumed
problem (or construction) from the assumed theorem'^ This latter

distinction is at least as old as Proculus ; but to De Morgan
it is Euclid's, at least as concerns right angles and parallels,

that "seems most reasonable ; for it is certain," he continues,
"that the first two assumptions can have no claim to rank
among common notions or to be placed in the same list with
* the whole is greater than its part.' " We need not pursue the
modern editor's distinction further ; but Euclid's acquires a more
definite significance in relation to those generalised conceptions
of space which, since De Morgan wrote these words, have almost
passed into popular science. This in its generality is a difficult

subject, but for the present purpose it is enough to regard plane
geometry as a particular case of the geometry of points and lines

on a given surface.

In this view the postulates specify the attributes of the plane
which make plane geometry what it is. Thus the first three,

whatever else they do, provide that the power of drawing dia-

grams shall not be restricted by boundaries, and the fourth, " all

right angles are equal," affirms that a complete rotation is the

same in quantity at all points ; thereby the first three exclude

surfaces having such a singular locus as a cuspidal line, and the

fourth excludes surfaces having such a point as the vertex of a
cone. Again the fifth excludes anticlastic surfaces, and the sixth

synclastic ones and any which, like the common cylinder, returns

into itself. Nothing remains but the plane and such developable
surfaces as the parabolic cylinder to which mutatis mutandis
everything in plane geometry will equally apply.

The axioms, on the contrary, specify r.o property of any
class of surfaces. This is crucially instanced in the one axiom
(the 8th, that things congruent are equal) which does concern
figures traced on surfaces of only a limited class. For this

axiom merely says that if things coincide they are equal, not that

figures m different places may be brought to coincide.

The question may be asked whether this last assumption ought
not to be premised somewhere ; that is, whether the method of
superposition ought not to have been vindicated by expressly
assuming that any plane figure may be laid down on any plane
so as to coincide with a portion of it. The omission is an ex-

tremely curious fact—in Euclid, I mean, for it is not at all re-

markable in his successors. On the one hand, express statement
is superfluous in the sense that the assumption is implied in the
last two postulates ; for the fifth affirms that the " measure of
curvature " of the plane is not negative, and the sixth that it is

not positive ; between them it is naught, and therefore constant

;

but this is the condition of superposablenes?. On the other hand,
express statement is indispensable in the sense that the student

cannot do without it, because the theory of measure of curvature

does not belong to elementary geometry.

The fact is that Euclid has drawn the line with what is realiy

remarkable accuracy, but is only seen to be so in virtue of prin-

ciples not discerned, I beUeve, by any one before Gauss. What-
ever may be the explanation of this phenomenon, to ignore it in

speaking of Euclid's postulates and Euclid's axioms is to depart

from history where adherence to history would be instructive in

theory too.

It is of course another question whether this distinction of
Euclid's ought to be preserved in books intended to supersede

Euclid. C. J. Monro
Hadley, Barnet

Just Intonation

That Mr. Chappell misunderstands me is due parUy*to his

confounding vibration numbers with their ratios. Thus fJ is the

vibration number of the supertonic, where 2 is that of the tonic ;

whili 524288 is not the vibration number of any musical sound,

though the ratio 524288 : 531441 = 2^"
:
-^'^ expresses an interval

that may be picked out fourteen times in each octave of Mr.
Culm Brown's keyboard. A still more complex interval 2^^

: "^^

is fouiid seven times in each octave.

I '.^.e followed Mr. Chappell's advice and purchased his six-

penny pamphlet, and having read it with the care it deserves, I

can only say I dissent from a great part of it, especially where
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harmonics and the scale are treated of, and I am not sur-

prised that its author cannot understand the numerical basis of

Cohn Brown's Just Intonation Harmonium.
The strict harmonic chords of the seven notes of the scale,

including only sounds in the scale of C, and excluding all approxi-

mations, are these :—

Here it will be observed that all the tones of the scale are

harmonics of F and of that note only (a circumstance first pointed

out by Colin Brown). I do not admit that F and A are notes

interposed in the scale of C. A. R. CLARKE
Ordnance Survey Office, Southampton, February 8

Protective Mimicry among Bats

I HAVE read with much interest the remarks of Dr. S. Archer
in Nature, vol. xv. p. 313, on the habits of Ryjichonycteris

naso, Wied. (= Proboscidea saxaiilis et rivalis, Spix. ), as they

quite agree with notes on the same species made by me when
travelling some years ago in British Guiana.

This is not, however, the first published notice of protective

mimicry among bats. In my " Monograph of the Asiatic

Chiroptera" (1876), I have referred to the peculiar markings of

the wing and interfemoral membranes in Kenvoulapicta, Vesper-

tilio formostis, and V. Welwilschii, which are coloured on the

same plan although these species are related in no other

respects, and have stated that I believe these markings to be the

result of "protective mimicry." Of one of the two first-named

species, Mr. Swinhoe remarks :
—" A species of Kerivoida allied

to K. picta and K. forviosa, was brought to me by a na'ive.

The body of this bat was of an orange brown ; but the wings

were painted with orange-yellow and black. It was caught,

suspends d head downwards, on a cluster of the round fruit of the

Longan-tree {Nephelium lottganum). Now this tree is an ever-

green ; and all the year through some portion of its foliage is

undergoing decay, the particular leaves being, in such a stage,

partially orange and black. This bat can, therefore, at all

seasons, suspend from its branches, and elude its enemies by its

resemblar.ce to the leaf of the tree. It was in August when this

specimen was brought to me. It had at that season found the

fruit ripe and reddish-yellow, and had tried to escape observa-

tion in the semblance of its own tints to those of the fruit." ^

A familiar instance of what appears to be "protective

mimicry " occurs in the species of the genus Pteropus (Flying-

foxes of European residents in India). These, the largest of all

bats, measuring, on an average, nearly one foot in length with an

expanse of wing of from four to five feet, are, from their large

size, very conspicuous objects even when the wings are closed,

and easily seen from the ground when hanging from lofty trees.

With very few exceptions these bats have the lur of the back of

the head and of the nape of the neck and shoulders of a more or

less bright reddish or bright buflf colour, contrasting strongly

with the dark brown or black fur of the back. At first sight it

might appear that this remarkable contrast of colours would
render the animal more conspicuous to passing enemies, and con-

sequently more subject to their attacks when hanging in a semi-

torpid condition. But any one who has seen a colony of these

bats suspended from the branches of a banyan tree, or from a

silk cotton tiee (Eriodeftdron orientale), must have been struck

with their resemblance to large ripe fruits, and this is especially

noticeable when they hang in clusters from the leaf-stalks of the

cocoa-nut palm, where they may be easily mistaken for a bunch
of ripe cocoa-nuts. Hanging close together, each with his head
bent forwards on the chest, his body wrapped up in the ample
folds of the large wings, and the back turned outwards, the

' Proc. Zool. Soc, 1862, p. 357.

brightly coloured head and neck is presented to view, and re-

sembles the extremity of a ripe cocoa-nut, with which this animal

also closely corresponds in size.-^

The much smaller species of Cynopterus and Macroglossus,

which feed on the fruit of guavas, plantains, and mangoes, re-

semble these fruits closely in the yellow colour of their fur and in

their size, so that it is very difficult to detect one of these bats

when suspended among the leaves of any of these trees.

The resemblances, however, between these frugivorous bats

and the fruits of the trees on which they roost, may be acci-

dental, and, in the present state of our knowledge, we would
scarcely be justified in setting them down as the result of "pro-
tective mimicry," though there can be little doubt that, to what-

ever cause due, they aid in concealing these animals from the

attacks of enemies.

I could adduce other instances of what appear to me to be
cases of "protective mimicry" among bats, but my letter has

already much exceeded the limits intended by me when I com-
menced it, and I must reserve my remarks on the peculiar posi-

tion of Rynchonyctens naso when resting on a perpendicular

plane surface for another communication. G. E. D©KSO^f

Sense of Hearing in Birds and Insects

In respect to "The Sense of Hearing in Birds," the habit

of pattering with the feet while seeking food, which is common
to many worm-eating birds, seems to preclude the idea that such

birds at least depend to any great extent upon their powers of

hearing. Gulls frequently tread or patter with their feet while

seeking food. The object being clearly to discover, from some
slight movement, the whereabouts of their hidden prey. Plovers,

doubtless with the same object, vibrate one loot rapidly with

tremulous motion on the ground. Now the plover is essentially

a worm-catching bird, more so even, probably, than the thrush.

Light-footed, active yet stealthy in its movements, quick-sighted,

and certainly quick of hearing, the plover, when feeding, runs a

little way, hke the thrush, then stops, with head erect, looking

intently ; listening it might well be thought butfor the tremulous

motion of its foot. The plover, at such time, trusts without doubt

to sight and not to its sense of hearing.

It is true that the thrush has not this trick of pattering with

the foot. It is true also that it has, while seeking food, very

much the look of listening attentively. The largeness of its eye

and comparatively small development of its ear incline me, how-

ever, to believe with Mr. McLachlan (Nature, vol. xv. p. 254),

that the thrush also depends when feeding more on its power of

sight than on its sense of hearing. C. J. A. Meyer

THE ATMOSPHERE OF THE ROCKY
MOUNTAINS^

A NYONE who observes with a large telescope soon becomes
^"^ aware of the great obstacle atmospheric undulation offers

to the pursuit of astronomy, particularly in the application of

photography and the spectroscope. During two years when I

photographed the moon on every moonlight night at my obser-

vatory,^ there were only three occasions on which the air was

still enough to give good results, and even then there was un-

steadiness. Out of 1,500 lunar negatives, only one or two

were really fine pictures. A letter which the late Mr. Eond
wrote to me states that in seventeen years he had never met

with a perfectly faultless night at the Cambridge Observatory.

Such facts naturally cause astronomers to consider whether it

is not possible to diminish ^atmospheric disturbances, and have

led to the celebrated expeditions of Prof. Piazzi Smyth to the

Peak of Teneriffe, and Mr. Lassell to Malta. Theoretically it

would seem that the only complete solution is to ascend high!

mountain ranges or isolated peaks, and leave as much as possibW

of the air below the telescope. 1

Having had occasion during the months of August and Sep/

tember, 1876, to go on a hunting trip with two distinguished

officers of the United States Army into the Rocky Mountain)

' In a note to Sir James Emmcrson Tennent's " Ceylon." Mr. Ihwaita
remarks :

—" These bats {Pteropus mednis) take poshessioii during the d*
of particular trees, upon which they hang like so much ripe fruit." I

'' " Astronomical Observations on the Atmosphere of the Rocky Mouf'
tains, made at Elevations of from 4,500 to 11,000 feet, in Utah, Wyomic
Territory and Colorado." By Henry Draper, M.D., Professor of Analytiil

Chemistry and Physiology in the University of New York. Communicati
by the author.

3 Prof. Henry Draper's observatory is at Hastingson-Hudson, near Nv
York ; latitude 40° 59' 25", longitude 73° 52' 25" ; elevation above the sea, :

feet. /
'
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and Wahsatch range, I thought it desirable to carry a telescope,

with a view of ascertaining whether there would be sufficient

inducement to return with my 12-inch achromatic or 28-inch

reflector, and make a prol; nged stay.

As it was not feasible to take an instrument of any great size,

1 contented myself with a small achromatic of unusual excel-

lence. Though of only i^ inches aperture, it bears a power of

60 completely, and I think would carry lOO. It was provided
with a short brass tripod, holdmg an altitude and azimuth move-
ment, giving both steadiness and smoothness of acti(m. The
eyepiece was capable of adjustment by a rack and pinion, and
the object-glass was so arranged in its cell as to be free from in-

jurious compression. This little lens stands the severe tests

invented Ly Foucault, and in spite of its size is capable of doing
good work.

In such observations on the atmosphere as those proposed
during this trip, it is obvious that there are mainly two points to

be considered : (i) freedom from tremor, and (2) transparency.

A station combining both is most desirable, but a marked pre-

dominance of steadiness gives special advantages for celestial

photography, while increase of transparency, even if accom-
panied by unsteadiness, is of value in eye observations. I had
been led to suppose from conversations with Government officers

and persons connected with the .'ecological and geographical

surveys of the territories, that the Wahsatch range, which is in-

termediate between the Sierra Nevada on the west and the true

Rocky Mountains on the east, would offer the greatest advan-
tages. This supposition turned out to be altogether incorrect,

though it might have been aigued that a high range flanked at a
distance on either side by other higher ranges should have given
the maximum chance for cloudless and still skies.

We first went to Salt Lake City, which, according to the
Casella aneroid I carried, is at an elevation of 4,650 feet above
the sea. It lies at the foot of the Wahsatch range. At eleven

o'clock on the evening of arrival, August 25, I took some obser-

vations from the hotel after carefully centring the object-glass.

Saturn looked about the same as on an ordinary night at my
observatory. Capella, which was just clear of the house-tops
across the street, twinkled as badly both to the naked eye and in

the telescope as I have ever seen it at the sea-level. Lieut.

Warren, of Camp Douglas [a military post near the city] said

there had been a heavy rain the week previous, and the air was
more moist than usual. The sun set among just such a bank of
clouds as we r.re accustomed to see in New York. I was
somewhat prepared for a tremulous condition in these high
regions, because, the preceding night, having stopped for a few
nights at Fort Steele, on the Union Pacific Railroad, I perceived

that Antares twinkled very much, though we were nearly 7,cxx)

feet above the sea.

However, in order to make a thorough trial it seemed best to

ascend one of the high peaks of the Wahsatch, and accordingly

the Red Butte was selected. The peak proved to be 7,350 feet

high. Though it was quite clear wken we started, clouds

gathered in every direction as the sun went down, and at night-

fall the sky was entirely overcast. Moreover, the wind blew so

strongly that it was necessary to retire over the brow of the

mountain, and eventually we returned to Camp Douglas. At
this point, 5,250 feet above the sea, and about 600 feet higher
than Salt Lake City, the telescope was set up to take advantage
of some breaks in the clouds, through which the moon, Antares,

^ Ursse Majoris, and Jupiter appeared. With a power of only
twenty the twinkling was surprisingly great ; I do not remember
ever to have seen it worse with my large instruments.

These results led to an examination into the meteorology of

Salt Lake City, so as to fnid out the rainfall and its distribution

and the percentage of cloudy days.

It appears that the average annual rainfall for the past five

years is iSj^"^ inches. There is no p< rfectly dry month, the

nearest approach being during the summer. The cloudy dry
days are 194 per annum, the disposition being similar to the
riinfall.

A former pupil of mine, and graduate of the University, Dr.
Benedict, informed me the Mormons believed the rainfall had
much increased since their ct^mmunity had settled in Utah, and
'his seems to be borne out by the statement that whereas
formerly three gallons of Salt Lake water produced on evapora-

tion one gallon of salt, it now takes four gallons to produce the

same quantity.

For these reasons it is doubtful whether there would be enough
advantage in bringing a large telescope to this region to make it

worth while to encounter the labour and expense.

On August 30, havinef taken an escort, we moved south from
Fort Steele, latitude 41° 48', longitude 107° 09', alont; the North
fork of the Platte River, into the main range of the Rocky
Mountains. During the fifteen days' expedition there were only
two nights on which we saw clouds enough to prevent astro-

nomical working, and only one thunderstorm of any moment
took place in our immediate vicinity ; about one quarter of an
inch of rain fell. The sky was rarely perfectly free from clouds,

and many local thunderstorms occurred about the higher peaks,
but they seldom extended to the plateaus below.

September i and 2 our camp was 8,900 feet above the sea ia

the vicinity of mountains rising 10,000 and 11,000 feet. These
peaks seemed to be nearer than they really were, for the tran-

sparency of the air causes estimates of distance to be deceptive.
From the top of one I subsequently saw the Seminole Mountain,
which was 150 miles distant ; it did not appear to be fifty miles
away. The night of September i was quite clear, with very little

cloud, and the atmosphere remarkably tranquil. Antares, when
near setting, hardly twinkled at all, and Arcturus in the telescope,

exhibited lour diffraction rings unbroken by flickering. The
central disc was as hard and sharply defined as the pin-hole in

the lamp-screen I am accustomed to use in testing specula and
lenses. I looked for the companion of Polaris, but partly on
account of the nearly full moon, and partly from the thickness of
the diffraction-rings, I could not be sure of it. The moon was
perfectly steady ; with a power of sixty there was no trace of

twinkling at the terminator. I tried to see Titan, the largest

satellite of Saturn, but did not succeed. At the time it was not
certain whether this failure was due to the position of Titan with
relation to Saturn, or whether it arose from the blinding efful-

gence of the moon. Capella was perfectly steady, though there

was a slow change of colour from bluish to reddish, occupying
about a second.

The succeeding night, at nine o'clock, though the sky was
mostly covered with cumulus clouds in motion southward, I

was astonished to find the terminator of the moon absolutely

free from twinkling and Arcturus down among the tops of the

dead aspen trees as steady as possible. The four diffraction rings

round the central disc were not perfectly circular, but that was the

fault of the lens. Every defect of centring or of surface and any
vein in the glass comes out even more clearly than in the work-
shop examinations, because, while the air is as steady, the light

is far more intense.

I am certain, if a large telescope could be brought here and
maintained against the furious winds, great results might be
attained if there is much of this weather. But this particular

place is difficult of access, and possibly no better than other

situations on the line of the railroad. The sky is not as black
as I had expected ; it is rather of a light blue, though the full

moon makes much difference.

On several other nights, in both lower and higher places, I

made observations, but never saw the combination of steadiness

and transparency again. On the plateaus at the foot of the

mountains and away from the groves of quaking aspen trees and
pines, the sun sends down scorching rays all day long on the

alkali plains, where only sage plants are sparsely scattered, and
even on horseback one can see the heated waves rising from the

ground. The air is far from being moist, for the lips are apt to

crack and bleed, and the mucous membrane of the nose is

parched. When the sun sets the ground rapidly radiates, and
we frequently had by morning one quarter of an inch of ice in

our vessels of water standing outside the tents. These plateaus

are on an average about 7,250 feet above the sea. The mere
fact of broken ground and wooded surroundings does not, how-
ever, suffice to produce, even at this season, a tranquil air ; for

when we rode over the Rocky Mountains, along the margin of

perpetual snow, to the head-waters of Snake River, and camped
at Trout Lake, nearly 10,000 feet high, though the air was ex-

ceedingly transparent, it was very unsteady. I rose at 4 a.m.

to see Venus, and her splendour was so great that it led to a

most delusive estimate of her apparent size. Occasionally,

during clear frosty weather in midwinter, a night of similar cha-

racteristics is seen at my observatory. On such an occasion I

obtaii ed, at the principal focus of the 15^-inch reflector, a

photograph of the moon near her third quarter in less than a

second.

The officers of Fort Steele and the guides say it would be im-

possible to do any astronomical work in this region from the

middle of October till the middle of May, that is, for seven

months. The fierce winds, heavy falls of snow, and intense

cold would be unbearable. Even In the beginning of September
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we needed large camp-fires in the morning and evening. Our
camp at Trout Lake could only be reached for six weeks in

summer on account of the depth of snow in the fallen timber.

On the whole, it may be remarked of this mountain region,

that the astronomical condition, particularly for photographic

researches, is unpromising. In only one place were steadiness

and transparency combined, and only two nights out of fifteen at

the best season of the year were exceptionally fine. The trans-

parency was almost always much more marked than at the sea-

level, but the tremulousness was as great, or even greater, than

near New York. It is certain that during more than half the

year no work of a delicate character could be done. At the end
of August, in sheltered positions, and in good tents, we slept

under half a dozen thicknesses of blanket, and only partially

undressed. Such a degree of cold distracts the mind and numbs
the body. Apparently, therefore, judging from present informa-
tion, it would not be judicious to move a large telescope and
physical observatory into these mountains with the hope of doing
continuous work under the most favourable circumstances.

TESTIMONIAL TO MR. DARWIN
ly/TR. DARWIN has received as a testimonial, on the^^ occasion of his sixty-ninth birthday, an album,
a magnificent folio, bound in velvet and silver, con-
taining the photographs of 154 men of science in
Germany. The list contains some of the best known
and most highly honoured names in Europe. He has
likewise received on the same occasion from Holland an
album with the photographs of 217 distinguished pro-
fessors and lovers of science in that country. These
gifts are not only highly honourable to Mr. Darwin, but
also to the senders as a proof of their generous sympathy
with a foreigner ; and they further show how widely
the great principle of Evolution is now accepted by
naturalists.

A German correspondent informs us that the German
album bears on the handsome title-page the inscrip-
tion "Dem Reformator der Naturgeschichte, Charles
Darwin."

MICROSCOPICAL INVESTIGATION OF SANDS
AND CLAYS

^

HTHE anniversary address of the president, Mr. H. C.
^ Sorby, F.R.S., at the Royal Microscopical Society on
Wednesday, March 7, consisted mainly of an attempt to
treat in a systematic manner the application of the micro-
scope to the study of the mineral constituents of sands
and clays. The various organisms found in such deposits
have been much studied by Ehrenberg and other micro-
scopists, and of late years much attention has been
directed to the structure of igneous and other hard rocks,
more or less allied to them, which can be cut into thin
sections

;_ but comparatively little attempt has been made
to investigate the ultimate constitution of loose sands,
muds, and clays.

The scope of this subject, as treated by the author, in-
cluded the identification of the true mineral nature of the
various particles, and the determination of the nature of
the rock from which they were originally derived ; the
chief aim being to trace back the history of the material
to the furthest possible extent.

After describing the manner in which the different
kinds of deposits should be prepared, examined, and
mounted as permanent objects, the author treated at
some length on the conditions necessary for satisfactorily
seeing the various particles with moderate or very high
magnifying powers, and for observing their microscopic
structure and optical characters. The particles of clay
and the fluid-cavities in the grains of sand are often so
minute as to task the power of the microscope to the
fullest extent, and some indeed are so small that their
perfect definition may perhaps be impossible by any
means at our command. It was shown that the condi-

» Abstract by the author.

tions under which many of the objects are visible are
such that with highly convergent light and object-glasses
of large aperture no dark outline is possible, and therefore
they are quite invisible, but become quite distinct when
the aperture is reduced to a moderate and appropriate
amount. For this reason object-glasses of comparatively
small aperture are far the best, since the focal point being
further from the front lens, very high powers can be used
in cases which are beyond the reach of lenses of large
aperture.

The author then went into much detail to show the
character of the grains of quartz, mica, and other minerals
derived from the decomposition or breaking up of various
crystalline rocks, and showed that on the whole there are
many characteristic differences between the material de-
rived from granitic and schistose rocks—this difference

consisting mainly in the form, internal structure, and
optical characters of the various constituent grains ; the
general conclusion being that a careful study of sands,
muds, and clays enables us to form a very satisfactory
opinion as to whether they were derived mainly from
granitic or schistose rocks, or from a mixture of the two
in some approximately definite proportion. It was also
shown that the shape of the particles as originally derived
from their parent rock is sufficiently definite and charac-
teristic to enable us to form a very good opinion respect-
ing the amount of subsequent mechanical or other change.
Applying those principles to the study of particular

typical cases, it was shown that the coarser grained
British sandstones have been mainly derived from granite
rocks, of a character somewhat intermediate between
those of the Scotch Highlands and Scandinavia. Some
of these sandstones consist of grains which have under-
gone scarcely any weaiing, and are as angular as those
derived directly from decomposed granite, and are thus
totally unlike the blown sand of the deserts, which are
worn into perfectly rounded grains.

The finer grained sands are no less angular than the
coarse, and have not been derived from the wearing
down of larger fragments, but have resulted from the
separation of the small from the large grains by the
action of currents. Though some fine-grained sand-stones
have been mainly derived from granitic rocks, yet, on the
whole, the small particles of quartz have more commonly
been derived from the breaking up of schistose rocks.

Clays and shales consist to a great ^extent of particles

identical in all their characters with those derived from
the decomposition of felspars and other minerals which
undergo a similar change. As a general rule we meet
with many grains of sand even in clays chiefly consisting
of extremely minute granules, which can easily be ex-
plained by the remarkable manner in which such mate-
rial,when suspended in water, collects into small compound
grains, which subside at a rate quite independent of what
would be the velocity of subsidence of the separate
particles if they were detached.
The conclusions derived from a study of the characters

of the separate grains are confirmed by the occurrence of
what may be truly considered to be grains of granite or
mica schist. We also in some cases meet with grains
sufficiently large to show the characteristic structure of
the still more complex rocks of which they are composed.
Thin sections of some of the oldest slates in Wales are
thus as it were a perfect museum of specimens of the
rocks existing at a still earlier period, broken up and
worn down into the sands which formed these very
ancient slates.

In order to establish these various conclusions it would
be necessary to enter into a large amount of detail, but
perhaps what has been said may suffice to indicate the

general line of inquiry, and to show that by making full

use of every microscopic means, it is possible to learn

many important facts from such very unpromising mate-
rials as sands and clays,

•
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REMARKABLE PLANTS »

II.—Some Curious Orchids.
I . f^ENERA L Structure ofthe Flower ofOrchids.—The

^-^ exotic representatives of the natural order Orchideae
have long been favourite objects of cultivation in our
hot-houses, from the beautilul and often bizarre form
assumed by their curious flowers. Great as is the variety

in the size, colour> and form of the flower in the different

genera, it is, nevertheless, more than in most natural
orders, constructed al^vays on one plan in its main
features. Before describing some of the more remark-
able forms, it will be necessary to give a general descrip-

tion of this type, and to define the more important of the

technical terms used by botanists in relation to it. Both
in this account and in the description which follows of

particular species, we are largely indebted to Mr.
Darwin's most interesting work ^ on orchids, of which a
new edition has just appeared ; the illustrations are also

reproduced, by the kindness of the publisher, from the

same work.
In all orchids the number of sepals and petals (which

together form the perianth) is three each, the former being
almost always nearly or quite as brightly coloured as the

latter. One of the petals— really the upper one, but, in

consequence of the twisting of the ovary, apparently the
lower one—is nearly always larger than the others, and
is so situated as to form a convenient stage for insects to

settle on. It is called the lower lip or labellum (Fig. i, /.),

and often assumes the most singular and fantastic shapes.

It secretes nectar or honey, which is often contained in a
longer or shorter spur-shaped prolongation or nectary («)
at its back, but sometimes in the tissue itself, which is then
commonly gnawed by insects. There is only one fertile

stamen (rarely two), which is confluent with the stigma, and
forms with it the column. The anther {a) consists of two
cells, which are usually very distinct, and often so widely
separated as to appear like two anthers. The pollen is

not, in most orchids, in the form of a fine granular pow-
der, but coherent into two club-shaped masses, the pollen-

masses or pollinia
( p), one contained in each anther-cell

;

these are prolonged below into a kind of stalk termed the

caudicle {c). The ovary is inferior (beneath the calyx),

often presenting the appearance of a stalk to the flower,

and consists of three carpels closely united together into

a single cavity. The single stigma {s) is sessile upon the

ovary, and is confluent with the stamen i^gyitandrous).

Its upper part is modified into an extraordinary organ
called the rostellum (r), which, when mature, consists

partly or entirely of viscid matter. In many species the
pollinia are firmly attached to a portion of the exterior

membrane of the stigma, which, when insects visit the
flower, is removed, together with the pollinia. This
removable portion of the rostellum is called the viscid
disc {d), or by some authors the "gland" or "re-
tinaculum "

; when large, the portion to which the pol-

linia is attached is called the pedicel (often confounded
with the caudicle). The part of the rostellum which is

left after the removal of the disc and viscid matter is

called the fovea, or sometimes the " pouch " or " bur-
sicula." In the present paper we propose to give an
account of a few orchids, interesting from the remarkable
mode in which fertilisation by insects is effected.

2. Coryanthes macrantha.—The genus Coryanthes be-
longs to the tribe Vandese, which includes many of the
most magnificent extra- British orchids. The extraor-

dinary mode of fertilisation is certified by Dr. Criiger,

director of the Botanic Gardens at Trinidad. The ac-
companying figure (Fig. 2) represents the flower of C.

speciosa, an allied species, but will serve to show the rela-

tive position of the parts. It is very large, and hangs

' Continued from p. 299.
• "The Various Contrivances by which Orchids are Fertilised by Insects."

By C larles Darwin, M.A., F.R.S., &c., Second^ Edition, revised, with
Illustrations. (Londoa : J. Murray, 1S77.)

downwards. The lower portion of the labellum (l) is

converted into a kind of bucket (b). Two short ap-
pendages (h), which arise from the narrowed base of the
labellum, stand directly over this bucket, and secrete so
much limpid and slightly sweet fluid that it drops into

the bucket ; the quantity secreted by a single flower is

said to be about an ounce, but it does not appear to

attract insects. When the bucket is full, this fluid

overflows at a channel which forms a kind of spout (p),

closely over-arched by the end of the column, which bears
the stigma and pollinia in such a position that an insect,

forcing its way out of the bucket through this passage,
would first brush with its back against the stigma, and
afterwards against the viscid discs of the pollinia, and
thus remove them. In C. macrantha the labellum is,

Fig. I.— Orchis 7nascula. A, side view of flower, with greater part of perianth
cut away ; b, front view of flower ; c, poUinium and viscid disc ; D,

caudicles with the viscid discs lying within the rostellum ; E, section
through rostellum. ; f, packets of pollen-grains ; <i, anther ; r, rostellum

;

s, stigma ; /, labellum ; n, nectary ; p, pollinium ; c, caudicle of pol-
linium ; d, viscid disc.

according to Dr. Criiger,^ provided with crests, which are
gnawed by bees, as is commonly the case with the label-

lum of the Vandese. In this case the bees have been
determined by Mr. F. Smith, of the British Museum, to
belong to the genus Euglossa. Dr. Criiger states that
these bees may be seen in great numbers disputing with
each other for a place on the edge of the " hypochil " or
basal part of the labellum. Partly by this contest, partly,

perhaps, intoxicated by their food, they fall into the
bucket, which is half full of the fluid already mentioned.
They then crawl along in the water towards the anterior
side of the bucket, where they arrive at the spout. But,
in order to extricate itself through this opening, the bee
has to use considerable exertion, as the mouth of the

' Journal 0/ Linnean Society, Botany, vol. viii., 1864, p. 130.
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" epichil," or upper part of the labellum, fits closely to

the column and is very stiff and elastic. The first bee

which is immersed will have the pollinia glued to its back

by their viscid disc. Having escaped through the passage

with this appendage, the insect then returns nearly im-

mediately to its feast, when it is generally precipitated a
second time into the bucket, passes out through the same
opening, and thus inserts the pollinia into the stigma as

it forces its way out, thereby impregnating either the

same or some other flowers. Dr. Criiger states that he
has seen so many of the bees taking part in this opera-

tion that there is a continual procession of them through
the passage. " There cannot be the least doubt," says

Mr. Darwin, " that the fertilisation of the flower absolutely

depends on insects crawling out through the passage
formed by the extremity of the labellum and the over-

FiG. 2.

—

Coryfintkes speciosa (after Lindley). L, labellum ; b, bucket of
labellum ; H, fluid-secreting appendages ; p, spout of bucket, over-arched
by the end of the column bearing the anther and stigma.

arching column. If the large distal portion of the

labellum or bucket had been dry the bees could easily

have escaped by flying away. Therefore we must believe

that the fluid is secreted by the appendages in such
extraordinary quantity, and is collected in by the bucket,

not as a palatable attraction for the bees, as these are
known to gnaw the labellum, but for the sake of wetting
their wings and thus compelling them to crawl out
through the passage."

3. Catasetutn saccattim.—The genus Catasetum belongs
also to the sub-order VandccC, and to a section of that

order, the Catasetidas, distinguished from all other orchids
by several very remarkable peculiarities. In the first place
it stands almost alone among all genera of orchids in
having unisexual flowers ; and so greatly do the male and
female flowers—which are usually borne on different
plants—differ from one another, that they were long

regarded as belonging to different species, or even genera

;

while, to complicate the matter still further, some kinds
have a third hermaphrodite form differing greatly from
either of the others. Thus Catasetum trideittatuni (male),

Monachanthus viridis (female), and Myanthus bai'batus

(hermaphrodite), are now known to be three forms of the

same species. The second peculiarity of the male flowers

of Catasetutn is that they are provided with an extraordi-

nary mechanical contrivance by means of which the pol-

linia are forcibly ejected on to the back of the insect, and
thus carried to a female flower of the same species.

There is no nectar in the male flower to attract insects
;

the ejection of the pollinia results from the accidental

Fig. ^.— Catasetum saccatum. a, front view of column; b, side view of

flower, with all the jjerianth except the labellum rernoved ; a, anther :

an, antennae ; d, viscid disc ; /, labellum ; fd, pedicel cf pollinium :

f, stigmatic chamber.

touching, by the wing of a passing insect or of one seated

on the labellum for the purpose of gnawing it, of two long

horns or antenncE, which occur in no other genus, and are

placed in such a position that when touched by the insect

the pollinia are projected on to its body, to which they

adhere by their blunt and excessively adhesive point.

The insect then flies away to a female plant, and while

standing in the same position as before on the flower, the

pollen-bearing end of the pollinia is inserted into the stig-

matic cavity, and a mass of pollen left on its viscid disc.

Mr. Darwin has examined five species of Catasetum, and.

finds that this is the only possible way in which they can

be fertilised.

In the accompanying Fig. 3 (a being a froat, B a side
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view of a flower, from which all the perianth except the
labellum has been removed), a represents the anther con-
taining the pollinia, and prolonged above into a long point,

an the antennae, which are rigid, curved, hollow horns
tapering to a pomt ; but the two differ from one another in

this respect, that the apex of the left-hand one bends up-
wards, while the right-hand one hangs down, and is

apparently almost always paralysed and functionless
;

/ is the labellum ; d the disc of the poUinium, which is

remarkably large and viscid
;
pd the pedicel of the pol-

linium ; s the stigmatic chamber, which is of course func-

tionless in the male flower. The action of the parts is

thus described by Mr. Darwin :—When the left-hand

antenna is touched, the edges of the upper membrane of

the disc, which are continuously united with the surround-
ing surface, instantly rupture, and the disc is set free.

The highly elastic pedicel then instantly flirts the heavy
disc out of the stigmatic chamber with such force that

the whole poUinium is ejected, bringing away with it the
two balls of pollen, and tearing the loosely- attached
spike-like anther from the top of the column. The pol-

linium is always ejected with its viscid disc foremost, and
with such force that it is thrown to a distance of two or

Fjg. 4. —Mormodes igneei. Lateral view of flower with one of the sepals
and one of the petals removed, a. anther ; pd, pedicel of poUinium ;

s, stigma ; /, labellum , Is, lateral sepal.

three feet. On one occasion Mr. Darwin touched the
antenna of an allied species, C callosum, while holding
the flower at about a yard's distance from the window,
when the poUinium hit the glass, and stuck by its adhe-
sive disc to the smooth vertical surface. A series of ex-

periments showed that even violent concussion of any
other part of the flower except the antenna produced no
effect whatever in disturbing the pollinia.

4. Mormodes i^nea.—The genus Mormodes belongs
also to the small family Catasetidse ; the pollinia are
again violently ejected, as in Catasctumj but the mode
in which this is effected is somewhat different, and very
curious. The appearance presented by the flower is re-

presented in Fig. 4. The base of the column is bent
backwards, at right angles to the ovary, then resumes
an upright position, and is finally again bent near the
summit. It is also twisted so that the anther, rostellum,

and the upper part of the stigma face one side of the

flower, to the right or left, according to the position of the
flower in the spike. In the drawing, a represents the

anther, which is elongated and triangular, but does not
extend to the apex of the column. A group of spiral

vessels runs up the column as far as the summit of the
anther ; they are then reflexed, and run some way down
the anther- case. The point of reflexion forms a short thin

hinge, by which the top of the anther-case is articulated to

the column beneath its bent surface ; and this hinge
appears to be the sensitive portion of the structure, con-
veying any stimulus from a touch to the disc of the
pollinia, and causing the eje:tion of the litter, pd is the
pedicel of the polliniurn, covering the rostellum ; j-/, the
stigmatic surface, whicl^ extends down to the base of the
column, and is hollowed out into a deep cavity at its

upper end ; / is the very remarkable labellum, narrowed
at the base into a nearly cylindrical foot-stalk, and its

sides so much reflexed as almost to meet at the back,
forming a folded crest at the summit of the flower. Near
the summit it has a slight cavity, into which the summit
of the column fits, fixing it in its place. The whole
labellum ip compared by Mr. Darwin to a cocked hat
supported by a foot-stalk, and placed on the head of the
column. Is are the two lower sepals, which hang down
like wings ; the upper sepal and one of the lateral petals

have been cut off. By a number of experiments Mr.
Darwin found that the minute hinge in the anther-case
already described is the only portion of the flower that is

sensitive to touch. When an insect lights on the folded

crest of the labellum, the only convenient landing-place,

he will lean over the front of the column in order to gnaw
or suck the bases of the petals, which are filled with a
sweet fluid. In so doing, he will disturb the summit of

the column which fits into the cavity of the labellum ; this

will press on the hinge in the anthsf-case ; the stimulus
will then be conveyed to the poUinium-disc, and the
poUinium will be violently ejected. Owing to the
peculiar structure of the parts, guided by the hinge,

which now serves a second function, the direction in

which the poUinium flies is necessarily vertically upwards.

If no object is in the way, it is projected perpendicularly
up in the air, an inch or two above and close in front of

the terminal part of the labellum, and would then alight

on the folded crest of the labeUum immediately above
the column. But if the insect which has caused the dis-

turbance remains in the same position, the poUinium will

necessarily alight on his head, and will thus be carried
off to fertilise another flower. The poUinium has, how-
ever, still the anther-cap attached to it ; this drops off, as
the pedicel dries on exposure to the air and graduaUy
straightens itself from the almost hoop-shaped form
which it bore when ejected ; and when this has been
done, the pollen-masses attached to the head of the in-

sect are precisely in a position to strike against the stig-

matic surface of the next flower visited,

Other instances, almost as extraordinary, could be cited

of the special contrivances met with iii species belonging
to this order, to insure cross-fertilisation rather than self-

fertUisation of the flowers. A. W. B.

THE MOVEMENT OF THE SOIL-CAP
A MID all their general tameness the Falkland Islands
-'^ boast one natural phenomenon which is certainly
exceptional, and at the same time very effective.

In the East Island most of the valleys are occupied by
pale-grey glistening masses, from a few hundred yards to

a mile or so in width, which look at a distance much like

glaciers descending apparently from the adjacent ridges,

and gradually increasing in volume, fed by tributary
streams, until they reach the sea. Examined a little more
closely, these are found to be vast accumulations of blocks
of quartzite, irregular in form, but having a tendency to
a rude diamond shape, from two to eight or ten or twenty
feet long, and perhaps half as much in width, and of a
thickness corresponding with that of the quartzite bands
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in the ridges above. The blocks are angular, like the

fragments in a breccia, and they rest irregularly one upon

the other, supported in all positions by the angles and
edges of those beneath.

They are not weathered to any extent, though the edges

and points are in most cases slightly rounded ; and the

surface, also perceptibly worn, but only by the action of

the atmosphere, is smooth and polished ; and a very thin,

extremely hard, white lichen, which spreads over nearly

the whole of them, gives them the effect of being covered
with a thin layer of ice.

Far down below, under the stones, one can hear the

stream of water gurgling which occupies the axis of the

valley ; and here and there, where a space between the

blocks is unusually large and clear, a quivering reflection

is sent back from a stray sunbeam.
At the mouth of the valley the section of the " stone

river " exposed by the sea is like that of a stone drain on
a huge scale, the stream running in a channel arched
over by loose stone blocks, or finding its way through the

spaces among them. There is scarcely any higher vege-

tation on the " stone river ; " the surface of every block

is slippery and clear, except where here and there a little

peaty soil has lodged in a cranny, and you find a few
trailing spikes of Nassauvia serpens, or a few heads of the

graceful drooping chrysanthemum-like Chabrcea suaveo-

lens.

These " stone-rivers " are looked upon with great

wonder by the shifting population of the Falklands, and
they are shown to visitors with many strange specu-

lations as to their mode of formation. Their origin

seems, however, to be obvious and simple enough, and
on that account their study is all the more instructive

;

for they form an extreme case of a phenomenon which
is of wide occurrence, and whose consequences are, I

believe, very much ixnderrated.

There can be no doubt that the blocks of quartzite in

the valleys are derived from the bands of quartzite in the

ridges above, for they correspond with them in every

respect ; the difficulty is to account for their flowing

down the valley, for the slope fjjom the ridge to the valley

is often not more than six to eight degrees, and the slope

of the valley itself only two or three, in either case much
too low to cause blocks of that form either to slide or to

roll down.
The process appears to be this. The beds of quartzite

are of very different hardness ; some are soft, passing

into a crumbling sandstone ; while others are so hard as to

yield but little to ordinary weathering. The softer bands
are worn away in process of time, and the compact
quartzites are left as long projecting ridges along the

crests and flanks of the hill-ranges. When the process

of the disintegration of the softer layers has gone on for

some time the support of their adjacent beds is taken
away from the denuded quartzites, and they give way in

the direction of the joints, and the fragments fall over

upon the gentle slope of the hillside. The vegetation

soon covers the fallen fragments and usually near the

sloping outcross of the hard quartz, a slight inequality

only in the surface of the turf indicates that the loose

blocks are embedded beneath it. Once embedded in the

vegetable soil a number of causes tend to make the whole
soil-cap, heavy blocks included, creep down even the

least slope. 1 will only mention one or two of these.

There is constant contraction and expansion of the

spongy vegetable mass going on, as it is saturated witti

water or comparatively dry ; and while with the expan-
sion the blocks slip infinitesimally down, the subsequent
contraction cannot pull them up against their weight ; the

rain-water trickling down the slope is removing every
movable particle from before them ; the vegetable matter
on which they are immediately resting is undergoing a
perpetual process of interstitial decay and removal. In
this way the blocks are gradually borne down the slope

in the soil-cap and piled in the valley below. The only

other question is how the soil is afterwards removed and
the blocks left bare. This, I have no doubt, is effected

by the stream in the valley altering its course from time

to time, and washing away the soil from beneath.

This is a process which, in some of the great " stone-

rivers" in the Falkland Islands, must have taken an
enormous length of time. I fear that the extreme glacialists

will see in it a danger to the universal application of their

beloved theory to all cases of scratching and grooving.

I have known loo much of the action of ice to have the

slightest doubt of its power ; but I say that ice had
no hand whatever in the production of these grand
"moraines" in the Falkland Islands.

In the West Highlands of Scotland, and in many other

parts of the world, I have often noticed that when
a hill of such a rock as clay-slate comes down with a

gentle slope, the outcrop of the vertical or highly-inclined

slates covered with a thick layer of vegetable soil or drift

containing imbedded blocks and boulders derived from
higher levels, the slates are frequently first slightly bent

downwards, then abruptly curved and broken, and fre-

quently the lines of the fragments of the fractured beds
of slate can be traced for a yard or two in the soil-cap,

gradually becoming parallel with its sur'ace, and passing

down in the direction of its line of descent. These move-
ments are probably extremely slow. I well remember
many years ago observing a case, somewhere in the west

of Scotland, where a stream had exposed a fine section

of the soil-cap with the lines of broken-down and crushed

slate-beds carried far down the slope. The whole effect

was so graphically one of vigorous and irresistible move-
ment that I examined carefully some cottages and old

trees in hope of fiinding some evidence of twisting or other

irregular dislocation, but there appeared to be none such.

The movement, if it were sufficiently rapid to make a
sign during the life-time of a cottage or a tree, evidently

pervaded the whole mass uniformly.

It seems to me almost self-evident that wherever there

is a slope, be it ever so gentle, the soil-cap must be in

motion, be the motion ever so slow ; and that it is

dragging over the surface of the rock beneath the blocks

and boulders which may be embedded in it, and fre-

quently piling these in moraine-like masses, where the

progress of the earth-glacier is partially arrested, as at

the contracted mouth of a valley, when the water perco-

lating through among them in time removes the inter-

vening soil. As the avalanche is the catastrophe of ice-

movement, so the land-slip is the catastrophe of the

movement of the soil-cap.

As I have already said, I should be the last to under-

value the action of ice, or to doubt the abundant
evidences of glacial action ; but of this I feel convinced,

that too little attention has been hitherto given to this

parallel series of phenomena, which in many cases it will

be found very difficult to discriminate ; and that these

phenomena must be carefully distinguished and elimi-

nated before we can fully accept the grooving of rocks

and the accumulation of moraines as complete evidence

of a former existence of glacial conditions.

C. Wyville Thomson

ON THE INFLUENCE OF GEOLOGICAL
CHANGES ON THE EARTH'S AXIS OF
ROTATION^

THE subject of the fixity or mobility of the earth's axis

of rotation in that body, and the possibility of

variations in the obliquity of the ecliptic has of late been

attracting much attention. Sir W. Thomson referred

shortly to it in his address at Glasgow last September,

1 An account of a paper by G. H. Darwin, M A., read before the Royal

Society on November 23, 1876.
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and Dr. Jules Carret has just published an ingenious book
on the subject.^

The paper, of which the following is an abstract, is an
attempt to investigate the results of the supposition that

the earth is slowly changing its shape from internal

causes. The first part is devoted to the mathematical
consideration of the precession and nutations of a
spheroid slowly undergoing such a change. It is shown
that the obliquity of the ecliptic must have remained sen-

sibly constant throughout geological history, and that

even gigantic polar icecaps cannot have altered the posi-

tion of the Arctic circle by so much as three inches ; and
this would be the most favourable redistribution of matter
for producing that effect.

But a slow distortion of the earth would displace the

principal axis of figure of the earth, and the axis of rota-

tion would always sensibly follow the axis of figure. Thus
the result would be a change in the geographical position

of the poles, without any alteration of the diameters of

the arctic circles, or in the width of the tropics.

For reasons, which cannot be given here, it is main-
tained that the earth would not be rigid enough to resist

the effects of considerable departures from the figure of

equilibrium, such as would arise from a wandering of the

pole of figure from its initial position ; and that readjust-

ments to an approximate form of equilibrium would pro-

bably take place, at considerable intervals of time, im-
pulsively by means of earthquakes. Such periodical

adjustments would not sensibly modify the geographical
path of the principal axis as due to terrestrial deforma-
tion.

The rest of the paper is given to the consideration

of the kinematical question of the change in the geo-

graphical position of the pole, due to any distortion of

the earth. It is assumed, in the first place, that the de-

formation is such that there is no change in the strata of

equal density ; and accordingly all suppositions as to the

nature of the internal changes accompanying geological

upheaval and subsidence are set aside. The forms of

continents and depressions are investigated, which would
cause the maximum deflection of the pole for elevations

and depressions of given amounts.
In order to make numerical application to the case of

the earth, some estimate is required of the extent to

which it may have become distorted during any one geo-

logical period. From the consideration of certain facts,

the author believes that from -^ to ^V of the whole earth's

surface may have, from time to time, undergone a con-

sentaneous rise or fall ; and that the vertical rise or fall

may be about 10,000 feet, or rather equivalent to about

10,000 feet, when allowance is made for the influx of the

sea into depressed areas.

The first application given in this paper is to conti-

nents and seas of the most favourable shapes and posi-

tions. It may be here stated that if ^^^ of the earth's

surface is elevated by 10,000 feet, the deflection of the

pole is 11^' ; if tjV of the whole surface, 1° 46^' ; if ^^,
3° 17' ; and if ^,V 4^'.* In each case an equal area is

supposed to fall simultaneously.

Other examples are also given for continents and seas

which do not satisfy the maximum condition ; in some
the boundaries are abrupt cliffs, in others shelving.

The conclusion is arrived at that a single large geologi-

cal change, such as those which obtain on the earth, is

competent to produce an alteration in the position of the

pole of from one to three degrees of latitude, on the

hypothesis that there is no change in the law of internal

density.

Various other hypotheses as to the nature of the inter-

nal changes accompanying the deformation of the earth

are discussed.

I. It is shown that if upheaval and subsidence are due
I "Le Deplacement Polaire." Savy, Paris, 1877.
'^ The area of Africa is about "osg, and of South America about "033 of

die earth's surface.

to a shrinking of the earth as a whole, but to the shrink-
ing being quicker than the mean in some regions and
slower in others, the results are the same as those pre-

viously attained.

2. The increase of surface-matter due to the deposit of
marine strata also gives the same results.

3. The hypothesis that upheaval and subsidence are due
to intumescence or contraction immediately under the
regions in question is considered. Under certain special

assumptions, too long to recapitulate, it is shown that the
previous results must be largely reduced. It appears that
if the swelling or contracting stratum is tolerably thin and
at all near the surface, the deflection of the pole is re-

duced to quite an insignificant amount. Even if the
intumescence extends right down to the centre of the
earth in a cone bounded by the elevated region, the re-

sults would be only about 5 of the former ones. Hence
it appears that the earlier results can only be stated as
the greatest possible for given superficial changes.

In conclusion it is pointed out that if the earth be quite

rigid, no redistribution of matter in new continents could
ever cause the deviation of the pole from its primitive

position to exceed the limit of about 3°. But if the pre-

viously maintained view is correct, that the earth readjusts

itself periodically to a new form of equilibrium, then
there is a possibility of a cumulative effect ; and the pole
may have wandered some 10" or 15° from its primitive

position, or have made a smaller excursion and returned
to near its old place. No such cumulation is possible,

however, with respect to the obliquity of the ecliptic.

It is suggested that possibly the glacial period may not
have been really one of great cold, but that Europe and
North America may have been then in a much higher
latitude, and that on the pole retreating they were
brought back again to the warmth. There seem to be,

however, certain geological objections to this view.

THE NEW STAR IN CYGNUS"-

ON January 9 the sky was unusually clear and the

spectrum of Dr. Schmidt's Nova came out with

amazing sharpness and brilliancy. In addition to the

five bright lines seen on the 2nd, two others were detected,

viz. :

—

Mill.mm.
No. la W, L, 594 Very narrow line.

,,7 „ 4I4± Excessively faint, but still certainly and
repeatedly seen.

Between wave-lengths 655 and 594 the spectrum was
certainly banded, and, most probably, there were two
additional faint maxima of brilliancy in that interval.

The continuous spectrum attains a maximum in the

region about W. L. 525, and extends, though possibly not

without interruption, as far as the faint line No. 7. The
star was estimated of seventh magnitude, and was of a

red colour with a decided tinge of purple, reminding me
forcibly of the varieties of red produced by the quartz-

plate in Zollner's photometer. Ralph Copeland
Lord Lindsay's Observatory, Dunecht, January 13

OUR ASTRONOMICAL COLUMN
The New Comet.—^The comet discovered by M. Borrelly, at

Marseilles, on the morning of February 9, appears to have been

I'ound independently by Herr Pechiile at the Observatory of

Copenhagen on the following morning. During the past week

it has been making a pretty near approach to the earth, and had

the weather been more favourable in Europe, it woild probably

have been very generally observed.

The following elements of the orbit have been calculated by

Mr. Hind from the first observation by M. Borrelly, one at

« Astronomische Nachrichten, No. 2,117.
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Kiel on the loth, and one made at the Imperial 'Observatory at

Strasburg on the i5tb, and communicated by Prof. Winnecke :

—

Ptrihelion Passage, January 19-18017, Greenwich M.T.

Longitude of the perihelion ...200 5 2) Apparent

,, ,, ascending node 187 14 22 ) Equinox, Feb. 10.

Inclination to the ecliptic ... 27 5 13

Logarithm of perihelion distance 9 '907086
Heliocentric motion—retrograde.

According to this orbit the comet was distant from the earth, at

the time of discovery, 0-45, the earth's mean distance from the

sun being taken as unity. Its apparent path in the heavens

about the perigee, and up to March 6, will be sufficiently de-

fined by the following ephemeris :
—

For Greenwich Midnight.

Right North Polar Distance rrom

Ascension. Distance. the Earth,

o / o /

February 13 262 50 70 22 0-324

15 266 21 57 2 0-292

17 272 10 41 42 0279
19 283 10 26 48 0-288

21 307 40 15 35 0-318

. 23 359 21 II 52 0363
25 27 41 15 9 0-418

27 42 51 19 43 0-479

March 6 58 51 31 i 0-719

From the above figures it will be seen that the diurnal motion,

about the middle of the present month, amounted to 8° in arc of

great circle ; the comet was nearest to the earth soon after mid-

night on the 17th. At the time of perihelion passage it would

be situated about 6° to the east of Ant ares, distant from the

earth 1-15.

There is a certain similarity, but by no means a striking one,

between the elements of this comet and those of the comet of

1590, observed by Tycho Brahe, the orbit of which was first

calculated by Halley, and, in 1846, after a new reduction of

Tycho's observations, by Mr. Hind {Ast. A^ach., No. 584). It

may be worthy of remark that shortly after the passage of the

ascending node, the comet of 1590 approaches very near to the

orbit of the planet Venus, the least distance not exceeding 0-04.

Still the differences between the elements of the comets of 1590

and 1877, especially in the perihelion distance, are material.

The "Berliner Astronomisches Jahrbuch."—Under

the active superintendence of Prof. Tietjen, the Berliner Jahr-

btuh continues the heavy labour involved in the preparation of

ephemerides of the extensive group of small planets, a work

which for many years past has been made its specialty. In the

volume for 1879 now before us, we have the places for 1877 of

151 out of the 172 actually known members of the group. No.

164, Eva, being the latest discovery included in the list. Also

the elements of their orbits and the opposition magnitudes, a very

useful addition towards the identification of these minute bodies

amongst the fainter stars. The portion of the volume devoted

to the small planets extends to 106 pages. The judicious transfer

of the ephemeris of the moon, derived from Hansen's Tables

from our Nautical Almanac, which appears between one and

two years earlier, to the pages of the Berliner Jahrbuch, after

adaptation to the meridian of Berlin, whereby a most serious

expenditure of time and labour is saved, has already been noted

in this column ; it is a step which no doubt assists materially in

completing the peculiar work of the Jahrbuch.

The following are names which have been recently proposed,

for discoveries made within the last few years i No. 139 Juewa,

149 Medusa, 150 Nuwa, 155 Scylla, 160 Una, 16 1 Athor, 163

Erigone, 164 Eva. No. 162 is not yet named.

Only four of these planets (in addition to two of the old mem-
bers) attain 8-5m. or upwards at their oppositions in 1877.

Ariadne, in opposition on July 24, approaches the earth within

about 0-84 of the earth's mean distance from the sun, and Iris,

which at her opposition on November 18, is calculated to be
6"8m. or on the limit of acute unaided vision, will be distant

from us 0-86—affording an opportunity which maybe utilised for

attempting direct measures of her diameter, though if we are not

mistaken some pretty satisfactory ' measures were made at a

favourable opposition a few years since, with a powerful refractor

in this country. This planet when near the earth has a decidedly

red light; at two oppositions within the last fifteen years it

might be identified amongst the neighbouring stars by this cir-

cumstance alone.

CHEMICAL NOTES
Absorption of Light in the Blood.—In a number of

cases of unintentional poisoning caused by carbon monoxide in

Berlin during the past winter, oxygen has been used as an anti-

dote. Dr. Bseblich, of Berlin, lately showed the desirability of

the method by means of spectroscopic proof in a public lecture.

As is well known, the spectrum of blood shows two well-defined

bands between Fraunhofer's lines D and E. By the absorption

of CO the position of these bands is very slightly changed in the

direction of the red part of the spectrum. The difference is more

strikingly shown by the addition of sulphide of ammonium. In

the case of healthy blood the two bands of the spectrum disap-

pear and are replaced bj a single one situated midway between

the positions of the former pair. Blood poisoned with CO shows

no change in the bands by the same treatment. If oxygen is,

however, added to it before the reduction with sulphide ol

ammonium, the characteristic spectrum of healthy blood is at

once produced.

Physical Properties of Gallium.—M. Lecoq de Bois

baudran has introduced a new method for the extraction of this

metal, and has investigated some of its physical properties. Its

crystalline form is octahedral ; the mean of six experiments gave

as its melting point 30-15. Its specific gravity is 5-956; when
fused it has a silver lustre, but on solidifying it sho'Ars a tinge of

blue, losing its brilliancy. It is hardly acted on by nitric acid

when diluted with an equal bulk of water.

Potassium Tri-iodide. —Mr. G. S. Johnson has recently

published an investigation on this body, which is prepared when a

strong solution of potassium iodide is saturated with iodine, and

the resulting liquid allowed to evaporate slowly over oil of vitrioL

The crystals are sometimes long and isolated, sometimes appear-

ing as hexagonal plates exhibiting a stepped arrangement like

those of potassium iodide. They have a steel-blue lustre, are

very deliquescent, fusing at about 45° C, and have a specific

gravity of 3-498. When the temperature Is raised above 100°,

iodine is freely evolved from the crystals, a white mass of pota?,

sium iodide alone remaining. On analysis the crystals yielded

90*2 to 90-4 per cent, of iodine and 9-2 per cent, of potassium

;

the theoretical quantities required, supposing the body to be

KT3, are iodine 90-692 per cent, and potassium 9-307 per cent,

An excess of water decomposes potassium tri-iodide, with pre-

cipitation of the most of the iodine ; the crystals, however, may

be dissolved in small quantities of water or alcohol, and re-

crystallised over sulphuric acid.

Solution of Gases in Iron, Steel, and Manganese.—
MM. Troost and Hautefeuille have published in the Ann. Ckinu,

Phys., [5] vii., a reprint of their researches on this subject, pre*

viously published in other journals. When cast iron is fused

contact with silica or silicates, carbonic oxide is produced by thi

action of the iron carbide on silica ; the iron thus becomes richer

in silicon, the carbon diminishing. Melted cast iron seems to

occlude considerable quantities of hydrogen, this occlusion beingT

increased by the presence of manganese and diminished by the

presence of silicon. Carbonic oxide is not taken up to so great
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an extent as liydrogen by melted cast iron, its occlusion is almost

entirely prevented by the presence of manganese. Gases are

retained by pig iron after cooling, but can be extracted by heating

the metal to 800", Steel occludes less gas than cast iron,

hydrogen predominating over carbonic oxide ; on the other hand

more carbonic oxide than hydrogen is occluded by soft iron.

Finely divided iron free from gases decomposes water slowly at

the ordinary temperatuie, rapidly at 100°, the decomposition

being more rapid the finer the state of division of the iron.

NOTES
The golden Baer medal was awarded this year, by the St.

FetersVurg Academy of Sciences, to Prof. Bunge, for his various

works upon the flora of Russia. The Lomonosoff premium,

value 1,000 roubles, was awarded to Prof. Beilstein, of Kazan,

for researches on the properties of bodies of the benzoil series.

M. ANDRfe, the astronomer who was sent by the French Insti-

tute to New Caledonia to observe the transit of Venus, has

been appointed director of the new observatory established at

Lyons by M. Waddingtoi.

At the half-yearly General Meeting of the Scottish Meteoro-

logical Society, held yesterday, the Duke of Richmond was

elected President. The following papers were read :— i. On
methcds of estimating ozone and other constituents of the at-

mosphere, by Mr. E. M. Dixon, B.Sc, Office of Health, Glasgow.

2. On the peculiarities of the weather of December and January

last, by Mr. Buchan, Secretary. 3. Observations of rainfall at

sea on board ship, by Dr. Black, Surgeon-Major.

y The Report of the Treasury Meteorological Commission

appointed in the autumn of 1875 has now been published. The
chief recommendations are that ocean meteorology be transferred

from the Meteorological Office to the Admiralty, that the annual

Parliamentary Grant be increased from 10,000/. to 14,500/., and

that, in addition to the above, some pecuniary assistance, the

amount not being specified, be given to the Scottish Meteoro

logical Society, on whose claims to Government support the

Commission was specially instructed to report.

We recently announced (p. 116) that the city of Brunswick

was making preparations to celebrate the looth anniversary of the

birth of Carl Friediich Gauss, the "prince" of mathematicians,

who was born in that city on April 30, 1777. It is proposed to

erect a monument in Brunswick to Gauss, and from the circular

which has been sent us we learn that the Monument Committee

consists of the principal officials of the city, civil, professional,

and commercial. No doubt many English men of science might

wish to contribute to this monum.ent j contributions should be

addressed to the Gauss Monument Fund, Brunswick Bank.

We can do no more this week than refer to the fact that the

Oxford and Cambridge Universities Bill passed the second read-

ing on Monday, as might have been expected, practically without

opposition. The Bill does not differ essentially from those in-

troduced last year in reference to the two Universities.

The fourth Congress of Russian Archeeologists will be opened

on August 12, at Kazan. All communications should be

addressed to Count Ouvarcff, at the Moscow Archaeological

Society.
.

We are glad to hear that the founding of a Russian Anthro-

pological Society at St. Petersburg may be considered as finally

settled. Certainly many Russian scientific bodies have now
special anthropological sections which, as for instance that of

the Moscow Society of Friends of Natural Science, have done

it good deal of valuable work, but it is also very desirable that

the separate efforts of Russian anthropologists be more concen-

trated than they are at present.

The Senatus Academicus of the University of St. Andrews

have conferred the degree of LL.D. upon Dr. B. W. Richardson,

F.R.S., and Dr. James Murie, F.L.S.

In a small brochure recently published, Prof. Ragona, of the

Royal Observatory of Modena, advocates the formation of an
" Italian Meteorological Society." There are at present mor

than 100 meteorological stations throughout the peninsula, at

various heights from the sea-level to 2,550 metres. Most are

occupied also with magnetic observations ; some are devoted

almost exclusively to seismometry. The Minister of Agriculture,

Industry, and Commerce publishes an Italian Meteorological

Bulletin, and the Naval Minister sends out daily intimations ot

the state of the atmosphere throughout Europe, and of proba-

bilities of weather. The proposed Society might hold an annual

congress now in one city, now in another, and might, like the

Austrian, receive a grant from Government.

Dr. Gabriel, of the University of Breslau, a well-known

morphological investigator, has been sent by the Berlin Academy

of Sciences to Naples to carry on for four months an extended

series of observations on microscopic marine organisms. The
necessary funds have been granted partly by the Academy and

partly by the Prussian department of instruction.

The Great Northern Railway Company have a bill now before

Parliament for the construction of a line of railway from Shep-

reth to March, which will pass at 'a distance of not more than

1,700 feet from the Cambridge Observatory. From the experi-

ence of other observatories, and from the evidence of private

letters, which Prof. Adams ;has received from several eminent

astronomers, the Syndicate have strong reason 'to believe that

the passage of trains, so near the Observatory, would very

seriously affect the accuracy of the observations, or even cause

their entire loss. The Syndicate therefore recommend, on good

grounds, that the University should petition Parliament against

the passing of the l)ill above referred to.

Russia expended 345,000/. upon her seven universities during

the past year.

Of the 13,356 new works issued in Germany during the past

year, 848 were devoted to the natural sciences, 296 to geography

and travel, and 190 to mathematics and astronomy.

It is proposed to open before long a good aquarium at St.

Petersburg. The institution is patronised by the Society of

Acclimatisation, which will have, in connection with the

aquaiium, a garden for scientific experiments relative to the

acclimatisation of plants.

The immense number of wolves in Russia, to which reference

was made some time ago, seems not to have been overrated. An
ofhcial report of the Zemstvo of the Kerensk district (Penza

Government), just published, estimates the ravages of wolves

during the years 1874 and 1875 ^^ 270 horses, 200 cows, 822

foals, 707 calves, r,8i2 sheep, about 1,000 pigs, 3,616 geese and

ducks, and 253 dogs.

We recently announced the death ot the eminent American

palaeontologist, Mr. F. B. Meek. He died within the walls of

the Smithsonian Institution, where he had been permitted to

occupy rooms for about eighteen years. He had been con-

nected with the U.S. Geological and Geographical Survey

of the Territories for the greater portion of the time since

its first organisation in 1867. Mr. Meek was born in the

city of Madison, Ind., December 10, 1817. From his eailiest

recollection he was interested in the Silurian fossils so abundant

in the rocks of the! neighbourhood of his home. He had then

never heard of geology, but studied them with admiration and

wonder as to their origin. Against his own wishes he entered

into business, but during the financial crisis of 1847 ^^ failed,
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and lost all his property. During the years 1848 and 1849 he

was an assistant of Dr. D. D. Owen in the U.S. Geological

Survey of Iowa, Wisconsin, and Minnesota, after which he

returned to Owensboro, Ky. In 1852 he became the assistant

of Prof. James Hall, the eminent palaeontologist, of Albany,

N.Y. He remained there until 1858, with the exception of

three summers, two of which he spent in the Missouri State

Geological Survey. In the summer of 1853 he was sent by Prof.

Hall with Dr. Hayden as his associate, to explore the " Bad

Lands " of Dakota, and brought back very valuable collections.

This was the commencement of that long series of successful

explorations of all portions of the west which have continued up

to the present time. While at Albany he was constantly engaged

in the most important palseontological works, the results of

which were published in the proceedings of the American learned

societies. In 1858 he went to Washington, where he resided

until the time of his death, leaving the city only for a few months

at a time, while engaged as palaeontologist for the State of

Illinois, Ohio, or in field explorations in the far west in connec-

tion with the U.S. Geological Survey under the direction of

Prof. Hayden. His publications, apart from fthe State reports

referred to, were very numerous, and bore the stamp of the most

faithful and conscientious research. They are regarded all over

the world as authoiity on the subjects of which they treat, and

in very few cases have his conclusions ever been questioned.

They may be found in the Proceedings of the Academy ofNatural

Sciences, Fhila-delphia, American yourna/ 0/ Science, New Haven,

Albany Institute, Smithsonian Contributions, and various and

important reports in the publication of the U.S. Geological

Survey for the Territories with which he was so long connected.

Pie was so modest and retiring that he was scarcely known out-

side of a very limited circle of friends. He was a member of the

National Academy of Sciences, and many other prominent scien-

tific associations in America and in Europe. Prof. J. D. Dana,

writing the day after his death, says :
'

' American palaeontology

has lost, as regards the Invertebrate Department, half its working

force at a blow. He has gone before his work was done. But

what he had finished was enough for half-a-dozen ordinary men
;

a marvellous pile, if we view only the aggregate of volumes and

memoirs, but far more marvellous when we look within at the

amount of laboured descriptions and careful comparisons, and at

the almost numberless illustrations, mostly from his own exact

and beautiful drawings."

On Saturday, at the Society of Arts, Dr. Corfield, under

the auspices of the Trades Guild of Learning, gives the

next of the series of lectures on the Laws of Health. These

lectures have been well attended and appreciated from the first.

Prof. Huxley was chairman on the first occasion, Dean Stanley

on the second, and at the lecture on February 10 Cardinal

Manning presided. The Cardinal, after the lecture, heartily

endorsed the statements of the lecturer ; the lecture, he said,

showed that the highest science came into the closest application

in daily life. There are eight other lectures of the course.

The educational and scientific institutions inaugurated by the

Khedive of Egypt in his schemes of reform are among the first

to feel the effects of the present chaotic condition of Egyptian

finances. Not long since the free public schools of Cairo were

all closed, and now the vice-regal Geographical Society is upon

the point of dissolution. The Khedive had gathered together

several men of talent and experience to form this Society, with

the intention of instituting an active and energetic scheme of

exploration in Central Africa. Their names and the bulletins

which have appeared, gave every promise of early and valuable

additions being made to the cause of African research. The
long-continued withholding of financial support has, however, so

entirely crippled its operations, that the Society has for some
time practically ceased to exist.

The last contribution of Karl von Baer, written ten days

before his death, appears in the last number of the Archiv fiir

Anthropologie, and discusses the subject of the source of the tin

used by the ancients in their bronzes. The fact that the propor-

tions of nine parts of copper to one of tin are noticeable in

almost all antique bronze articles, would seem to indicate that

its use spread from a single centre. Taking a hint from Strabo's

statement that tin was found among the Drangians, he caused

inquiries to be set on foot by Russian Government officials in

Khorassan, who reported that there are extensive deposits of tin

there, as well as of other metals, which are mixed in a primitive

manner. These v. Baer regards as the sources of the numerous

bronzes found in the ruins of Babylon and Assyria, but did not

think it probable that they supplied the tin required by Scandi-

navia and the countries surrounding the Mediterranean before

the discovery of the Cornish mines. The latter was probably

brought by Phoenicians from Banca, although no m.ention of

such journeys is extant.

In the February session of the Berlin Anthropological Society

Prof. Virchow gave the results of a number of craniological

measurements undertaken in Bulgaria. The general type is

evidently not Slavonic but Finnish, and would seem to point to

a distant emigration from among the Turco-finnish tribes of the

Ural, to the region of the Danube. Two distinct subordinate

types were noticed, one brachycephalic—pure Finnish ; and the

other macrocephalic, with retreating forehead, strikingly similar

to that of the Australian negro. The Bulgarians gradually

adopted the Slavonic language, and no trace of their original

language, not even a manuscript, remains. Dr. Friedel exhi-

bited at the same Session a large collection of stone hatchets

lately found near Kopenick, in company with some peculiarly

fashioned stone instruments, evidently used to prepare the

hatchets, and possessing the same hardness as ordinary grind-

stones.

A TEi.EGRAM from Algiers announces ihat on the i6th inst,

Lieut. Say and others left Ouarghe with twenty-four men and

fifty camels, intending to explore the Sahara, and establish

commercial connections with Algerian producers.

M. Krantz, the Director-general of the Universal Exhibition

of 1878 proposes to hold an international piscicultural exhibi-

tion. All who desire to exhibit must intimate their intention to

the Secretary before May i, 1877. The administration does not

undertake to procure sea water.

M. QuATREFAGES has just published, through Bailliere, a

work on anthropology. He attacks the evolution theory.

Mrs. Frances Elizabeth Hoggan, M.D. of Zurich, who

has been for several years in practice in London, has just passed

a successful examination in Dublin, and has received the Licences

in Medicine and Midwifery of the King's and Queen's College

of Physicians in Ireland, which of course secure for her official

recognition in the United Kingdom. A paper by Doctors

George and Mrs. Hoggan was recently read at the Rojal Society,

on "Lymphatics of Muscles."

M. Waddington intends to propose to the French parliament

the establishment in four large provincial towns of universities

according to the English system. The faculties at present in

existence in a number of towns will not be suppressed, but they

will be necessarily to some extent cast into the shade. A sharp

discussion is anticipated in Parliament, many large towns com'

peting for selection as the seats of these new universities.

The third annual meeting of the Scientific Club was held at

the Club House, Savile Row, on Thursday, the 15th inst., Major

F. Duncan, R.A., D.C.L., &c., Chairman of the Committee, in

the chair. The report for 1876, which showed the rapid progress
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made by the Club during the year, was unanimously adopted.

The number of members, which is now over 600, is to be limited

for the present to 700. Committee-men and auditors for 1877

were elected, and cordial votes of thanks to the Chairman,

Committee, Auditors, and Secretary,, concluded the meeting.

At the annual meeting of the shareholders of the Brighton

Aquarium, Mr. ArthurWm.Watersstatedhisbelief that if arrange-

ments were made so that a naturalist could go to Brighton and have

a table in a quiet room 'Aith the most necessary apparatus and che-

micals for his study, animals kept living, and fresh ones brought

him as required by the sailors under the instruction of the scientific

staff, there are many who would gladly avail themselves of the

opportunity. The difficulties of a naturalist at present who may
go down to the sea-side for a short time to undertake elaborate

physiological studies are very great, and he thinks that many,

including science students from the universities, would be willing

to pay for the advantages which might thus be afforded. Mr.

Francis Francis, who has just been appointed naturalist director^

said that it was intended to do this ; and even to hear of the

intention will be a source of satisfaction to those who desire the

present aquaria to be made more useful. We hope that if the

directors have any suitable place they will not delay to utilise it,

and that it may turn out to be a source of permanent advantage,

for scientific research will continue when rlnking and other such

amusements have been replaced by more novel attractions.

The most important paper in the February number of Peter-

mann's Mitthcilimgen is a detailed discussion of the projects for

a railway lo Central Africa from the Mediterranean Coast, by
Dr. G. Rohlfs. Dr. Rohlfs discusses the various schemes which

have been proposed, speaks very unfavourably of that which

would carry a line from Algeria southwards, and advocates

strongly a line from the coast of Tripoli, especially from Braiga

at the head of the Gulf of Sidra, to Lake Chad. He analyses

all the difficulties and advantages of this route, and thus intro-

duces much ill formation on the region between these two points,

as well as on the whole Saharan region. He proposes, as the

only feasible plan, that the undertaking should be an inter-

national one.

In the same number Dr. Behm continues his monthly
summary of geographical news. He refers to a work by A.
Kirchenbauf.r, " Die Irrfahrt des Odysseus als eine Umscliiffung

Afrika's erklart " (Berlin, Calvary), in which the author, by the

application of astronomy and mathematical geography, endea-

vours to show that the Kernel of the Odyssey is a tradition be-

longing to the fifteenth century B.C., of a circumnavigation of

Africa from the Red Sea to the Mediterranean. The Lotophagi

were South Arabians, Polyphemus was a Galla, whose cave was
at Cape Guardafui, Circe ruled in Rodriguez, the Cimmerians
dwelt in some South Polar Innd, and the Straits of Gibraltar

were Scylla and Charybdis. Tnus Ulysses was both the first

African and first Polar explorer of whom we have any record.

Dr. Behm states that the author discusses the subject with the

greatest seriousness and acuteness.

The December Bulletin of the French Geographical Society

contains papers by Mr. J. B. Paquier, " On Russian and Eng-

lish Explorations in Central Asia ;
" by M. A. V. Parisot, " On

the Region between Ouargla and El Golea ;
" by Abbe Durand

"On Portuguese India;" and by Abbe Desgodins, " On the

Territory of Batang." A letter from Dr. Emil Bessels, of the

Polaris Expedition, accompanies a map exhibiting approximately

the lines of equal tides in the North Atlantic, North Pacific, and
Arctic Oceans, for the purpose of showing from what direction

the tidal wave is propagated towards Polaris Bay.

VExploration for February 7 contains an interesting paper

by M. Henry Bionne on the Colonial regime of France.

Capt. Howgate's scheme of Polar exploration by mears of

a colony placed at Discovery Bay, to which we referred in a

recent number, has been referred by the United States Con-

gress to the Committee on Naval Affiirs. It has received the

support of the principal United States scientific societies, and

already there have been many suitable volunteers. We should

not be surprised, therefore, to hear that the grant has been made,

and if men can be found suitable and willing to form such a

colony, the experiment seems worth trying.

A SENSATION has been created in the geographical circles of

Paris by the opinion expressed by Dr. Pogge at the Geographical

Society of Berlin, that the Lualaba was flowing in the Ogovai.

The Ogovai delta is part of the French Gaboon settlement.

MM. Brazza, Marche, and others are engaged in exploring the

river, which they have heard from natives flows out of a large

lacustrine basin. It is feared the explorers cannot reach the

end of their journey without receiving fresh reinforcements

from home.

The Geographical Society of Geneva voted at its last meeting

its adhesion to the resolutions of the conference, for the explora-

tion of Central Africa. A special Swiss committee, to form part

of the Association, is to be appointed before long at Geneva.

M. BoNNAT, the French African explorer, who has been up

the Volta (Ashanti) as far as Salaga, states that from that pbce
much-frequented routes strike off to Timbuctoo in the we- 1, and

Lake Tchad in the east, and that from these places trade cara-

vans are constantly passing to and from Mexico and Tripoli.

He bought European goods at Salaga, which entered Africa by

the Mediterranean. M. Bonnat is organising a large expedition

for the thorough exploration of the r^^cgion from which he has

just returned.

We are glad to notice that science was well represented at the

preliminary meeting last Saturday to mnke arrangements for the

celebration of the 400th anniversary of the introduction of printing

into England by Caxton. Science owes much to this art, and in

recent years has to some extent repaid her debt by the va^t im-

provements which have been introduced, based on the principles

she has discovered.

Father Secchi has compiled a very useful list of 444
coloured stars, which is published in the Memorie dtila Societh

degli Spettroscopisti Ilaliani. Many of them appear to be taken

from Schiellerup's catalogues, from Lalandeand Sir J. Herschel

;

to these have been added Mr. Birmingham's newly-discuvered

coloured stars. A note is added to each star, showing the

colour and type of spectrum. The number of the star in Cham-
bers's catalogue is given, when mentioned there, and the R. A.

and Declination is given for the year 1870. We note that by

far the greater number of stars are red, and the spectra of the

third and fourth types prevail. This catalogue will prove use-

ful, fir^t, in detecting the variability of the stars, and secondly,

the change of spectrum when variable. The following are

representative stars of the types to which they belong:— i.

Sirius, a Lyra, white stars ; 2. Capella, Pollux, yellow stars;

3. o Orionis, /8 Pegasi, a Herculis, red-yellow stars; 4. Small

blood- red stars.

We notice in the fifteenth volume of the Globe, published by
the Geographical Society of Geneva, a very interesting report by
M. H. D. Saussure on the present state of cartography in

Switzerland. The author not only gives a detailed report on
the numerous Swiss cartographical works which were so much
praised at the Paris Geographical Exhibition, but also sketches

the history of cartography in his country, and skilfully discusses

the relative values of different modes of representing on a map
the various characters of land, and of dressing maps for various

special purposes.
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Some fifty years ago Ampere stated his belief in the existence

of molecular electric currents permanently flowing in bodies,

and he applied this hypothesis to the explanation of the reci-

procal action between movable conductors through which gal-

vanic currents are passing and permanent magnets. According

to Ampere a permanent magnet contains, in proportion to its

strength, a larger or smaller number of molecular currents of the

same direction, each of which behaves like a small molecular

magnet. In pursuance of this theory, Herr Zoellner has lately

made a series of investigations and has recorded the results of

his experiments in a paper read before the Royal Saxon Society

of Sciences at Leipzig during the past year. With regard to the

constitution of material molecules Herr Zoellner expresses his

opinion "that each material molecule of a body consists of a

conglomeration of (Ampere's) molecular currents ofany direction,

with a certain quantity of freely movable electric particles, which,

under the influence of electrostatic or electrodynamic induction

forces, execute such motions or groupings as are determined by

Weber's law of electric reciprocal action." It is but fair to state

that Weber's views on this subject were identical, and he stated

them as early as in 1851 in his explanation of diamagnetism.

Zoellner makes a whole series of deductions from this theory, all

of which agree with observed phenomena and laws found in

various domains of physical science.

The Rev. T. R. R. Stebbing sends us an interesting letter on

the true origin and correct pronunciation of the name Antedon,

which we regret we have not space to print in full. As the result

of careful inquiry, Mr. Stebbing concludes that the name is un-

doubtedly feminine, that the middle syllable should be pro-

nounced long, and that the aspirate which de Freminville

dropped ought to be restored to the spelling, " If, then, we were

to adopt the compromise suggested in Mr. Herbert Carpenter's

important letter (vol. xv. p. 197), we should have to write, instead

of either Comatula rosacea or Antedon rosacens, the trinomial,

Comatula {anthedoft) rosacea. To sanction such an innovation as

Mr. Carpenter proposes, no doubt some general agreement would

be required, and the same general agreement might be usefully

employed in sanctioning a statute of limitations against the

revival of obsolete names, and to insure the publication of new

scientific names in one or other of a very limited number of

chronicles. Some international science congress of the future

may perhaps achieve the requisite legislation."

The yournal of the Society of Arts ior February 16 contains

a useful paper by Dr. R, J. Mann, on "Recent Explorations of

the Lake Systems of Central Africa,"

We notice an important German work, by the Bernese Pro-

fessor, Dr, Emmert, on the diseases of the eye, occasioned by

various professions, and especially by the vicious arrangements

in schools. An inquiry made by the learned Professor in the

cantons of Berne, Solothurn, and Neuchatel proves that an in-

creasing myopy is the fate of all scholars, and that at the age of

twenty years there are very few of them who are not afllicted with

this disease. Various hints by the author as to improved

arrangements to be adopted in schools deserve the attention of

school boards.

A recent subscriber will find an account of Siemens' Batho-

meter in Nature, March 30, 1876 (vol. xiii. p. 431).

The additions to the Zoological Society's Gardens during the

past week include two Pennant's Parrakeets (Platycercus pen-

nanti) from New South Wales, presented by Mr. E. Sargent

;

an Anaconda {Eunectes murinus), a Crested Curassow [Crax

alector), and two Green-billed Curassows (C. viridirostris) from

South America ; two Feline Dourocoulis {NyctipitJiecusfelinus)

from South Brazil; two Cariamis (Cariama cristata), from South
America, purchased.

SOCIETIES AND ACADEMIES
London

Royal Astronomical Society, February 9.—Annual
general meeting.—-William Huggins, D.C.L., president, in the
chair. The following gentlemen—A. Mason Worthington, B. A.,

John Sidney White, and George Francis Hardy, were elected

fellows of the Society. The annual report of the society showed
that the number of Fellows had been increased during the past
year, and that the society's library had been enriched by several

important presents of books and manuscripts. Ten minor
planets have been discovered in the course of last year, six of
them in America, and four in France. In solar physics Prof.

Tacchini has made an interesting investigation as to the relative

height of solar prominences at different times of the sun-spot
period. Prof. Young has determined the rate of the solar

rotation by means of the displacement of the dark lines in the

spectrum of the sun's limb. He has also proved that the 1474
line is double, and that the two components are of unequal
strength ; the coronal line corresponds to the stronger of the

two, whilst the other is one of the faint lines in the spectrum of

iron. Mr. Huggins' photographs of the spectra of stai's were
also referred to, and a short account was given of the observa-

tions of the new star in Cygnus, which was discovered by Dr.

Schmidt, at Athens, on November 24, 1876. Its spectrum gives

several bright lines, amongst which are tiiree of the hydrogen
lines, C being the brightest of all, the sodium line D, or the

chromosphere line near D, the magnesium lines ^, and the

coronal line 1474. The reduction of the observations of the

transit of Venus has been proceeding continuously at the Green-
wich Observatory, under the direction of Capt. Tupman. All the

observations with transit instruments at the various stations for

local time and longitud«s of Honolulu and Rodriguez by the

observations of the moon in zenith distance have been com-
pletely reduced. An idea of the magnitude of the undertaking

may be formed when it is stated that these two last calculations

required the use of three millions of figures. The Report having

been adopted, the Society proceeded to the election of Officers

for the ensuing year, and the following gentlemen were elected :

As President, William Huggins, F.R.S. As Vice-Presi-

dents : J. C. Adams, F.R.S., Lowndean Professor of As-
tronomy, Cambridge; Sir G, B. Airy, K.C.B., F.R.S., Astro-

nomer Royal; Arthur Cayley, F.R.S., Sadlerian Professor of

Geometry, Cambridge; Edwin Dunkin, F.R.S. As Trea-

surer, Samuel Charles Whitbread, F.R.S. As Secretaries: J.

W. Lee Glaisher, F.R.S. ; A. Cowper Ranyard, M.A. As
Foreign Secretary, Lord Lindsay, M.P. As Council: John
Brett, Esq. ; W. H. M. Christie, M.A. Warren De La Rue,

F.R.S.
; J. R. Hind, F.R S., Superintendent of the Nautical

Almanac ; E. B. Knobel ; George Knott ; William Lassell,

F.R.S. ; E. Nelson; Capt. Wm. Noble; Rev. S. J. Perry,

F.R.S, ; Earl of Rosse, F.R.S, ; Capt. G. L. Tupman, R.M.A.

Geological Society, January 24.—Prof. P. Martin Duncan,
M.B,, F.R.S., president, in the chair.—George Barrow,

William Heerlein Lindley, and Joseph Samuel Martin, were

elected Fellows of the Society,—The following communi-
cations were read :—Note on the question of the glacial

or volcanic origin of the Talchir boulder-bed of India and

the Karoo boulder-bed of South Africa, by H. F, Blanford,

F,G.S. The author, referring to a doubt expressed by the

President in a paper on Australian tertiary corals as to the

glacial origin of the Talchir boulder-bed, indicated that the

hypothesis of its formation by the action of local glaciers under

present climatal conditions would require the elevation of the

whole region to the extent of 14,000 or 15,000 feet, and the

assumption that the denudation of this great mountain mass was

so moderate that large tracts of the ancient surface are .still pre-

served at levels now only a few hundred feet above the sea. This

the author regarded as very improbable. He assumed that the

President, rejecting the evidence adduced by various writers in

favour of the glacial origin of the Talchir and Karoo boulder-

beds, was inclined to fall back upon the notion of their being of

volcanic origin, and quoted a letter from Mr, King, who had

described he Talchir rocks of Kamaram as trappean, in which

that gentleman stated that the rocks so interpreted by him prove

to be dark green and brownish mudstone. He cited further

evidence of like nature, and concluded that the ascription of a

volcanic origin to these boulder-beds was probably in all cases

due to similar misinterpretations.—On British cretaceous patel-

loid gasteroporada, by John Starkie Gardner, F,G.S. In this

..r?«i
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paper the author commenced by a general statement as to the

classification of the forms to be described in it, which he referred

to the families Patellidse, Fissurellidte, Calyptrreida-, and Capu-
lidre. He noticed thirty species, whicli are mostly of rare occur-

rence, and nineteen of these were described as new. Four
tjenera weie indicated as new to the Cretaceous series, and one
as new to the Cretaceous in England. The new species were
AcmiEa formosa and plana, Hdcion Meyeri, Anisomyoji vecHs,

Scurria calyptririformis and depressa, Emarginula puncturella,

divisiensisy ancistra, Meyeri, and unicostata, Puncturella antiqiia,

Calyptraa concentrica, Crepidula chaviccjormis, Crucibulum
gigatiteum, Pileopsis neocomiensis, dubius and Seeleyi, and Hip-
ponyx Dixoiii. Most of the Patellidse were from the Neoco-
mian, and the majority of the Fissurellidse from the Upper
Greensand ; the species of the other two families were scattered

through the series. The author referred to the indications of

depth of deposit and other conditions furnished by these Mol-
lusca, and also to the resemblance presented by many of them
to certain bivalves common in the same rocks, which he regarded

as a sort of mimicry.—Observations on remains of the mammoth
and other mammals from Northern Spain, by A. Leith Adams,
F. R.S.—The remains noticed in this paper were obtained by
MM. O'Reilly and Sullivan in a cavern discovered at about
twelve metres from the siirface, in the valley of Udias, near

Santander, by a boring made through limestone in search of

calamine. They were found close to a mound of soil which had
fallen down a funnel at one end of the cavity, and more or

less buried in a bed of calamine which covered the floor. The
cavern was evidently an enlarged joint or rock-fissure, into which
the entire carcases, or else the living animals, had been precipi-

tated from time to time. The author had identified among these

remains numerous portions, including tQ^ih. oi Elephas primi-
ge/iius, which is important as furnishing the first instance of the
occurrence of that animal in Spain. He also recorded Bos pri-

migeniiis and Ce)-vus elaphus (.''), and stated that MM. O'Reilly
and Sullivan mention a long curved tooth which he thought
might be a canine of Hippopotamus.

Chemical Society, February 15.—Dr. Gilbert, F.R.S., vice-

president, in the chair.—Dr. Dupre, F.R. S., read a paper on
the estimation of urea by means of hypobromite, in which he
described a new form of apparatus and certain modifications in

details to facilitate the working of Russell and West's process.

The other communications were on a new carbometer for the

estimation of carbonic anhydride, by Mr. S. T. Pruen and Dr.

G. Jones, being a modification of Scheibler's " calcimeter."—On
the influence exerted by ammenium sulphide in preventing the

action of various solutions on copper, by Mr. F. W. Shaw and
Dr. P. Carnelly.—An experimental inquiry as to the changes
which occur in the composition of waters from wells near the

sea, by Mr. W. IT. Watson.—On the solvent action of various

saline solutions upon lead, by Mr. M. M. P. Muir,—Derivatives

of Di-sobulyl, by Mr. W. Carleton-Williams, and notes on
madder-colouring matters, by Dr. E. Schunck and Dr. H,
Roemer.

Stockholm
Academy of Sciences, October ii, 1876.—Baron Fock

gave an account of a report by O. Nylander, assistant at the
Academy of Agriculture, of a journey he had undertaken with
the Letterstedt grant for the purpose of studying the industries

associated with agriculture.—Prof. Torell also gave an account
of a report by Edward Erdman, the geologist, of a tour he had
made, with Government assistance, in Central Europe in 1875.— Prof. Smith gave a short account of the expedition to North-
western Russia and the region round the White Sea, undertaken
by Lieut. 11. Sandeberg last summer.—Prof. Stal stated that the
Vylder collections had been bought for the natural history depart-
ment of the Riks Museum, through the liberal contributions of
private persons, and gave a short account of their contents.

—

General-director Berlin communicated the result of the latest

analyses by Valler of the mineral water at Porla, and Prof.

Nordenskjoid gave a full and interesting narrative of his last

expedition from Tromso to Jenissei.—The following communi-
cations were received :—On the course of the alteration which a
surface undergoes when it is bent, by Prof. Daug.—On com-
pounds of cyanide of mercury with chlorides of the earthy metals,
by J. E. Ahlen.
November 8, 1876.—Herr Edlund communicated the results of

his examination of the galvanic currents which are caused by the
motion of fluid bodies.—Prof. Nordenskjoid exhibited pieces of a
mammoth or fossil rhinoceros hide, found last summer near the
confluence of the Mesenkin with the Jenissei, and several meteor-

ites which fell at Stalldalen, in Westmanland, on the 28th of last

June, and gave an account of the nature of the meteorites in

question.—Herr Gylden exhibited a calculating machine con-

structed by Engineer Pettersson for the purpose of adding, sub-

tracting, multiplying, and dividing, and gave an account of a

communication by Prof. T. N. Thiele, of Copenhagen, entitled,

"Some geometrical propositions concerning a problem in theo-

retical astronomy."—The following papers were communicated :

A new species of the family Portunidse from the Scandinavian
coast, by Docent Carl Bovallius ; Communication from Upsala
Chemical Laboratory, 20, on g (gamma) dichloronaphthaline and
bromo-chloronaphthaline, by Prof. P. T. Cleve ; Remarks on
Dr. Bioren de Haans Tables d'integrales ddfinies (Amsterdam,
1858), by Lektor Lindman, member of the Academy ; and Re-
searches on the cooling of bodies, by Prof. G. R. Dahlander.

Berlin

German Chemical Society, January 29.—A. W. Hofmann,
vice-president, in the chair.—W. Beetz claims priority for obser-

ving the disengagement of hydrogen at both poles of a battery (as

lately described by Elsasser).—W. Bornemann published obser-

vations on the solubility of chloride of iodine, and R. Ulbricht
some on the determination of water and of sugar in wine. The
latter chemist gives warning of a fraud by which glass weights
are sold instead of ones made from rock crystal.—R. DyckerhofI
has transformed monochloro-acetophenone, CgHg—CO—CHgCl,
by the action of PClg into two chlorides :

C0H5 . CCI2 . CHCl ani CgPIj . CCl . CHCl

;

—V. Meyer, T. Barbieri, and F. Forster by joint and elaborate
researches refute the pretended observation of Linnemann and
Zotta that normal butyla7nine and nitrous acid yield isobutylic

alcohol. The reaction only yields normal primary butylic alcohol,

normal butylene, and normal secondary butylic alcohol, but no
isobutylic alcohol.—H. Wald has transformed paradinitrodi-

phenyl by the action of sodium-amalgam into paradinitro-azoxy-

diphenyl, a crystalline powder melting at 255°, and soluble

CeH.-NO., CgH^-NO,
i

I

CgH^—N—N—CgHi

O
in aniline, but not in alcohol, ether, or chloroform, and yielding
benzidine by further reduction with tin and hydrochloric acid.

Isodinitrodiphenyl and sodium amalgam yield dinitro-azodiphenyl,

(C6H4NO2—C8H4N)2, a yellow powder melting at 187°.—C.
Kimich published researches on methazonic acid, the sodium-
salt of which is engendered by the action of heat on nitro-

methan-sodium :

—

2CH2NaN02 = NaOH 4- C^HaNaNgOa.
This salt with nitrate of diazobenzol, yields red crystals of a
mixed azo-compound, C6HgN2 . C^HsNgOg (azonitromethal-
phenyl), in which two atoms of hydrogen can be replaced by
metals. Nitrate of diazotoluol gives a corresponding compound.
—G. Burkhardt has transformed amidoterephthalic into oxyte-

rephthalic acid (with nitrous acid), a powder giving a crystallised

barium salt and methylic ether. Hydrochloric acid transforms it

into oxybenzoic (not salicylic) acid.—A. Baeyer has studied
amidophthalic acid and its well-crystallised ethylic ether, which,
with nitrous acid, yields an ill-defined oily oxyphthalic acid.

The sime chemist has transformed chloride of phthalyl into

phthalic aldehyde by treating it with hydriodic acid and phospho-
rus. With potash it yields a new acid not yet investigated. The
same chemist has transformed phenanthrenechinone, Ci4HgOj,,
by boiling itwith soda into diphenylenglycolic acid, Ci4Hj503 :

—

C6H4—CO C6H4—COH CgH.V /COoHII I

or
I

C
CgH^—CO CgHi—COOH C6H4/ \0H

Phenanthrenechinon. Diphenylen-glycolic acid.

He rejects the former formula of the latter body, because it does
not yield by oxidation diphenic acid.—G. Schultz, by passing oil

of turpentine through red-hot tubes, has obtained benzol, toluol,

xylol, naphtalene, phenanthrene, anthracene, and methylanthra-
cene.—F. Hermann has studied the action of sodium on succinic

ether. The product (probably impure succino-succinic ether)

yields, treated with potash and with acetic acid, an acid of the
composition

CHj—CO—CH—COOC2H5

CH2--CO—CH—COOH
Ethyl-succinyl-succinic acid,
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while with sulphuric acid it forms a black amorphous mass,

which by distillation yields hydrochinone. The product of

potash with bromine gives bromanile C6Br402. Air and potash

translorm the ether into C6H402(C02H)2 chinon dicarbonic

acid, yellow hair-like crystals,—E. Schunck and H. Roemer, in

order to discover traces of alizarine in parpurine, expose the

solution to the air until the latter is oxidised, when alizarine, re-

maining behind unaltered, can be recognised by its absorption-

bands in the spectroscope. The same chemists have found that

certain impure purpurines yield a precipitate wilh alum, which is

decomposed by hydrochloric acid with greater difficulty than

the purpurine compound. The compound thus obtained

forms gold-brown needles fusing at 231° decomposed by
heat into carbonic anhydride and purpuroxanthin, and cor-

responding to the formula of purpuroxanthincarbonic acid

C14H8O4COOH.—A. Kern published researches on the action

of iodide of methyle on aniline, from which he concludes that

only dimethyl-aniline and no monomethyl-aniline is formed in

this reaction.—R. Meyer has tried in vain to convert cuminol
into cymol ; and thinks that former assertions to the contrary

depend upon the presence of preformed cymol in cuminol.

—

M. Mufncke (of the firm of Warmbrunn and Quilitz, in Beilin)

showed a model of a double aspirator, also a Bunsen burner

with a tube to prolong it, ar.d a modification of Fletcher's

hot air blast.—G. Gabriel described phenylic and ethylic ethers

of tribasic thioformic acid, CH(SRj3, obtained by the action of

chloroform on the sodium compounds of the corresponding

mercaptans.—A. Klobukowsky showed a tube filled with oxide

of iron for E. Kopp's method of determining chlorine, bromine,

and iodine in organic compounds, and praised the simplicity of

this method. —A. Czech and H. Schwebel have found that iso-

cy.inide of phenyl and formic acid are formed by the action of

dichloracetic acid on aniline.—A. W. Hofmann showed a new
yellowish-red colouring substance called chrysoidine, ani estab-

lished the following remarkable analogies :

—

CjjHjiNs Martins yellow = Amidoazobenzol,

^12^12^4 Chrysoidine = Diamidoazobenzol,
C12H13N5 Phenylene brown = Triamidoazobenzol.

The first body is obtained by the action of nitrous acii on aniline
;

the third b/ the action of nitrous acid on phenylene diamine ; the

new colour (chrysoidine) by the action of phenylen diamine on
newly-prepared diazobenzole in alcoholic solution.

Vienna

Imperial Academy of Sciences, November 9, 1876.—On
parthenogenesis of angiospermous plants, by M. Kerner,—On
the shell-glands of Copepoda, by M. Claus.—On a modification

of Dumas' method of determination of vapour-densities, by M.
Habermann.—Researches on the origin of the lowest organisms,

by M. Krasan.—On the action of secondary electric currents on
nerves, by M. Heischl.

Paris

Academy of Sciences, February 12.—M. Peligot in the

chair.—The following papers were read :—Discovery of three

small planets, 170, 171, and 172, and of a comet, at Toulouse and
Marseilles, by MM. Tisserand and Stephan, communicated by
M. Leverrier.—Researches on calorific spectra (continued), by
M. Desains. With refracting apparatus of rock salt, the heat

accompanying the luminous rays in the solar spectrum is about a

t'nird of the total heat ; in the spectrum of incandescent platinum

it is only a small fraction. Similar results are had with flint

apparatus, and M. Desains was unable to make the difference

disappear by sending the rays from the metal through layers of

water, though this shortened the dark spectrum. But spectra

f om the electric lamp may be rendered much more like those

obtained from the sun's rays. The heat in their luminous part

seems to be about one-sixth of the total heat, and if the rays be
sent through a layer of water of 3 to 4 cm. , the calorific intensity

of the dark part is considerably reduced, while the luminous heat

is hardly affected ; this latter being then about a third of the

total heat as in the solar spectrum.—Preliminaries of a study
of living and fossil European oaks, compared together, by M.
De Saporta. The races most largely distributed in Europe,
particularly Quercus pedunculata, sessiliflora, aiad pubescent, are

comparatively recent, though their type is old. In the south of

France, at least, these have been preceded by other oaks, that
have been partly eliminated, partly confined further southwards.
—On a new catalogue of coloured stars, and on the spectrum of
Schmidt's star, by P. Secchi. This work is based on Schjel-

lerup's catalogue, published |in 1866.—Observations on the
compte rendu of the seance of February 5, 1877, by Gen. Morin.
He expressed regret at the omission from Comptes Rendiis of

information given by MM. Wurtz, Pasteur, and Boussingault on
certain falsifications of alimentary substances, and urged the

importance of the subject, and of chemistry detecting such frauds,

M. Pasteur stated that of fourteen cases of preserved peas
bought at random in some of the principal quarters of Paris,

ten contained copper, sometimes even about iTTOTrTr of the

total weight of the preserves, excluding the liquid ; which
always contains some copper when the peas contain it, but
less.—M. Lory was elected correspondent for the section of

mineralogy, in place of the late M. Naumann.—On the applica-

tion of photography to observation of the transit of Venus, by
M. Angot. This relates to determination of the instant of con-

tacts.—Practical formulae of velocities and pressures in arms,

b/ M. Sarrati.—On a class of orthogonal systems, comprising
isothermal systems as a particular case, by M. Darboux.—On
nitrification by organised ferments, by MM. Schloesing and
Miintz. He obtained nitrification by passing ammoniacal
waters through a porous substance charged with organic matters,

but there was no trace of nitrate from a filter made of pure sand.

The active matter, after being subjected to action of chloroform,
lost its nitrifying properties exactly as if these special ferments
had been kilkd.—Note on certain alterations of glass, by M. de
Luynes, Often, in moist air, fine parallel striae form on the

surface, and scales come oflf, which are found to be of different

composition from the gla'-s. Alkalies are almost wholly absent
in them, and they consist chiefly of earthy silicate ; the propor-
tion of silica rising to 78 per cent., while in normal glass it is

only 68. The glass retains its transpareace.—On phosphorescent
organic bodies, by M. Radziszewski. Hydrobenz imide, amarine,

lophine, and the raw product of the action of alcoholic ammonia
on benzile show phosphorescence in the dark when brought into

contact with an alcoholic solution of caustic potash.—On the

fer.nentation of urine ; reply to M. Pasteur, by Prof Bastian,

—On the toxicil properties of salts of copper, by M.
Bergeron.—Method for recognising iodine in cod-liver oil

and experiments on absorption of iodide of potassium by
fatty animal matters, by M. Barral. He saponifies the fatty

matter with potash, burns the soap, and dissolves in alcohol the

iodide of potassium formed. A goat received fifty centigrammes
of iodide of potassium daily for eight days with its foo ^ Butter

prepared from its milk contained a good deal of iodine. The
kid of a goat thus treated being killed, iodine was found in its

fat and adipose tissue.—Researches on the history of respiration

in fishes, by M. Jobert. He finds a peculiar respiratory system

in the Callichthys.—On the transparence of the water of Lake
Leman, by M. Forel. He explains the less transparence in

summer than in winter, by a stratification of layers of different

densities, due to heat on the surface ; in winter there is uniform

density, and powdery particles either sink to the bottom or rise to

the surface.
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GOVERNMENT GRANTS
SCIENCE

IN AID OF

'""T^HE Civil Service Estimates for this year contain three

-«- different sums proposed to be granted by the

government in aid of scientific research. As the circum-

stances connected with these grants do not appear to be

generally well understood, it may be convenient to those

engaged in the study of science to have a short explana-

tion given to them on the subject.

The oldest and best known of these grants is that of

1,000/. which has been given to the Royal Society for

the last twenty years, for the encouragement of scien-

tific reseaich. The distribution of this grant is regu-

lated by a Committee of the Council and other Fellows

of the Royal Society, usually denominated the " Go-
vernment Grant Committee." The manner in which

it is expended is given in the published Proceedings of

the Royal Society every year. Last year, we observe,

grants of 100/. were sanctioned to Mr. J. A. Broun, for

" investigating the effects due to the sun's rotation and
magnetism ; " to Mr. J. N. Lockyer, to enable him " to

continue his spectroscopic researches ;" to Dr. Carpenter,

in aid of his work on Comatula {or Anicdon, as he prefers

to call it) ; and to Sir W. Thomson and Prof. J. Thom-
son for the construction of an analysing machine suitable

for performing certain calculations connected with the

observation of tides. Other smaller sums were assigned

to Dr. Stenhouse, Mr. G. J. Romanes, Mr. W. Crookes,

and Prof. W. E. Adams, in aid of various researches in

which these philosophers are respectively engaged.

Last year, as we stated on a former occasion, in conse-

quence of the report of the Royal Commission on Science,

the propriety of increasing the amount of this grant was
considered by the Government. It was ultimately arranged

that instead of making any alteration in the mode of dis-

tributing the grant of 1,000/., which seemed to have

answered its purpose very satisfactorily, a second grant

of 4,000/. should be made, to be admininistered in a dif-

ferent manner. Instead of being given by the Treasury

direct to the Royal Society, the new grant, in order to

carry out another recommendation of the Duke of Devon-
shire's Commission, to the effect that the scientific work
and votes should be placed under one Minister, was placed

in the Privy Council Estimates, and will be distributed

directly by the Lord President, according to a scheme
prepared by the " Government Grant " Committee of the

Royal Society, together with the presidents of fifteen other

learned societies, who, for this object, are ex officio mem-
bers of this Committee.

There are now, therefore, two different grants in aid

of scientific research administered by the Royal Society :

that of 1,000/. received direct from the Treasury appro-

priated mainly to the providing of instruments and other

assistance necessary to scientific inquiries ; that of 4,000/.

applied to the aid of scientific investigators not only by
providing instruments and assistance, but by making
personal allowances or grants of money to the investi-

gators for their services. As regards the last-ixamed fund.
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on the proposed distribution of which the Government
Fund Committee is now occupied, we understand that the

applications made for it for the present financial year

(1876-77) have amounted to upwards of 14,000/. To
three sub-committees (Physical, Chemical, and Biological)

who have been for some time past engaged in investigat-

ing these applications, is assigned the pleasing task of

reducing them to more moderate dimensions, and
bringing them again before the whole Committee, which

meets to-day, in order that they may be submitted to

the Lord President of the Council for his final approval.

When it is possible to refer to the proceedings of the

Committee without any breach of confidence, we shall

state at length how the great question of the endowment
of research has been aided, or the reverse, by the action

of the Fund Committee. It is well known that there are

many Fellows of the Royal Society whose positions as

workers in science need not be too clearly defined, who
view with mistrust the liberality of the Government. But

we have the greatest confidence in the powerful Com-
mittee which has been formed, and believe that although

it is possible mistakes may be made and endowments
proposed which may perhaps have a different effect from

that intended, that the proceedings of the Committee

viewed as a whole will meet with the warmest approval

of men of science, and that it will be acknowledged on

all hands that an important step has been taken in the

direction of increasing research in our country.

A third grant for scientific purposes, which has been
made for some years by the Government, is not so generally

well known amongst men of science, and as a change is

to be made in its administration this year, it may be as

well to give a few explanations on the subject. Com-
mencing with the year 1871-72, as it appears from the

Parliamentary return now before us, a sum of 2,000/. has

been voted annually to the department of the Privy

Council Office for "auxiliary scientific investigations,"

By reference to the same return, it will appear that in

1871-72 and the three succeeding financial years this sum,

under the recommendation of Mr. John Simon, late

Medical Officer of the Privy Council and Local Govern-

ment Board, was divided pretty nearly equally between

Dr. Sanderson and Dr. Thudichum, portions of the grant

in each case being devoted to laboratory expenses and the

payment of skilled assistants. The results of this ex-

penditure have been various reports on such subjects as
" Infective Inflammation," the " Chemical Changes in the

Case of Typhus,'^ and the " Pathology of " Sheep-pox,"

and other scientific investigations connected with ques-

tions of public health, which have been published as

appendices to Mr. Simon's reports as Medical Officer of

the Privy Council and Local Government Board. Mr.

Simon having resigned his office last year, and there

being no longer any medical officer attached to the Privy

Council Office, the vote of 2,000/. has, we observe, in the

Civil Service Estimates for the present year, been trans-

ferred to the Local Government Board, and will, we sup-

pose, be administered in fu^ture by Mr. Sclater Booth, the

President of the Board, under the advice of Dr. Seaton,

who has succeeded Mr. Simon in his functions as prin-

cipal medical officer of that department. Whether this

transfer of the fund will involve any alteration in its

disposal remains to be proved.
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THE LIFE OF SIR WILLIAM FAIRBAIRN

The Life ofSir William Fairbairn, Bart, F.R.S., LL.D.,

D.C.L., &^c. Partly Written by Himself. Edited and

Completed by William Pole, F.R.S., Member of Council

of the Institution of Civil Engineers. (London :

Longmans, 1877.)

'"r*HE art of Engineering is one by which above all others

J- the influence of science upon the civilisation of the

world has been proclaimed with the loudest voice. Astro-

nomy may deal with far more tremendous mechanical

problems and may have done more for establishing the

exactness of scientific research. Chemistry may have done
much for the amelioration of suffering, and have given to

the world vast commercial enterprises. Geology and Metal-

lurgy have told men where to find and how to use the wealth

beneath their feet ; and to Physics we owe the Electric

Telegraph and a thousand things besides. But Engineer-

ing, combining all of them with much that is its own, goes

out to the world and makes itself heard and known by
every class. Millions who never heard of the Nautical

Almanac see the feats of navigation and the power of

ocean ships. The locomotive, diving under mountains

or flying over valleys leaving civilisation in its track,

preaches the power of steam to people who may never

hear of the dynamical nature of heat. And the splendid

machinery by which the commonest things of life are

made testifies to the greatness and humanising influence

of that art which, above every other, directs the great

powers in Nature to the use and convenience of man.
To Engineering, civil and mechanical, this country,

more perhaps than any other, owes its wealth and not a

little of its fame ; and the British public has always

delighted to honour the veterans of the profession to

which its country owes so much, more especially those

who by great originality of mind, broad unprejudiced

common sense, sound reasoning, and indomitable perse-

verance, triumphing over all opposition and difficulty,

and abandoning the beaten paths of their fellow-men

(whenever those paths led wide of their mark), have cut

out for themselves new roads and made themselves

pioneers in their profession, adding to it fresh lustre,

and lifting themselves thereby from a humble position of

life to a great and honoured place in the estimation of

their fellow-men. Of such men as Brindley, Watt,

Telford, Stephenson, Rennie, Maudslay, Nasmyth, Whit_
worth, and Fairbairn, this country may justly be proud

for with their names are mixed up, in no small degree, its

prosperity and its fame.

The story of such eventful lives cannot but be full of

interest and instruction \ interesting as tales of the vicis-

situdes of fortune, the difficulties, trials, hardships, and
triumphs inseparable from the life of a " self-made " man,
and instructive in the highest degree, as putting upon
record the history and development of those branches of

hum.an progress which played so important a part in the

drama of their lives.

The career of Sir William Fairbairn, which extended
over eighty-five years, was an exceptionally eventful one,

and the biography before us possesses an especial in-

terest from the fact of its being partly written by himself,

and written, too, in so pleasant and animated a style as to

carry the reader with him into all the scenes of his life,

and to show that he was as accomplished a writer as he
was a mechanician. Indeed, he was a mos: prolific

author, having given to the world some eighty publica-

tions, several being of the highest scientific character,

and published in the Philosophical Transactions, as well

as several large and important works upon engineering

subjects.

William Fairbairn, like his friend, George Stephenson,
raised himself from the humblest rank of life, being the

son of a small farmer or " portioner " of Kelso, where he
was born in the year 1789. When little over four years

old he attended the parish school, where he learnt to read
from some of the best poets and prose-writers, and in his

own words, " if to these be added a course of Arithmetic
as far as Practice and the ilule-of-Three, they will consti-

tute the whole of my stock of knowledge up to my tenth

year." He gives a lively description of the hard training

which prevailed in Scotland at that period, and of the

severity with which discipline was enforced in the Scottish

schools. At the age of fifteen Fairbairn was apprenticed

to a Mr. Robinson, a millwright at the Percy Main Colliery,

near North Shields, and here he had a rough time of it.

Surrounded by temptations of every kind, and with the

lowest possible of companions to associate with, he
sketched out for himself a weekly curriculum of study,

in which literature, mathematics, and recreation Avere

pretty evenly distributed. This he kept up with wonder-
ful constancy, and in a short time was able to turn the

tables upon those who ridiculed him, by proving the

superiority which learning gave him.

It was also at this time that he made the acquaintance of

George Stephenson, who had then charge of an engine at

Willington Ballast Hill, only a mile or two from Percy Main
Colliery. The two young men, who were nearly of the

same age, and were both earnest in their love for mecha-
nics, here formed a friendship which lasted through life.

It is on record that in the summer evenings Fairbairn was
accustomed to go over and see his friend, and would fre-

quently attend to the Ballast Hill engine for a few hours,

in order to enable Stephenson to take a two or three

hours' turn at heaving ballast out of the collier vessels,

by which he earned a small addition to his regular wages ;

and he often, in after life, alluded with pride and satis-

faction to his early intimacy and close friendship with the

great founder of the railway system.

At the age of twenty-one, Fairbairn, wishing to see

more of the world, and being at this time of a roving dis

position, went in search of other employment, which he

obtained first at Newcastle, then at Bedlington. From
here he went to London in the winter of 181 1 with

2/. js. 6d. in his pocket, and immediately set out to look

for work, which he failed to get, through the tyranny of

the Millwright's Trades-union Society. For some time

after this William Fairbairn was more or less a " rolling

stone," travelling about the country picking up odd repair'

ing jobs, and seldom remaining in one place for long.

We find him in Bath, Bristol, South Wales, Dublin,

Liverpool, and Manchester, which he entered in the

winter of 18 13, when he was in his twenty-fourth year,

and obtained employment with Mr. Adam Parkinson,

with whom he remained two years : he was at this time

earning thirty shillings per week, and this enabled him

to fulfil in 1 816 his engagement of marriage, which had

m
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existed for five years. From this time he determined no
longer to remain the servant of another, but by a bold

effort to take an independent position.

The result of this determination was that he entered

into a partnership with an old shopmate of the name of

Lillie, and in a miserable shed which they hired for

twelve shillings a week they set up a lathe which had to

be turned by hand, and thus began a business which but

a few years afterwards had a world-wide reputation.

The first order that came to the new firm was a some-
what important one—the taking down and renewal of the

whole of the shafting in an extensive cotton-mill belong-

ing to Messrs, Adam and George Murray. In carrying

out this work, originality of mind and sound reasoning

powers which Fairbairn brought to bear upon everything

he undertook, came to his aid ; he saw that the old sys-

tem of mill-gearing was wrong in principle, that quick

shafts and small drums would do the work with a great

saving of power and space, and thus he revolution-

ised the whole system of mill- work, and the firm of Fair-

bairn and Lillie became the leading millwrights of the

district. Orders poured in upon them from all sides, and
they removed from the shed to a larger building, to which
was afterwards added a cellar.

" I was," Mr. Fairbairn says, " designer, draughtsman,
and book-keeper, and in order to meet all the require-

ments of the concern and keep Mr. Lillie's department in

the shop constantly going, I had to rise with the sun in

the summer and some hours before it in winter, in order
to make the entries and post the books before breakfast.

In the remainder of the day I had either to draw out the
work or to ride fifteen or sixteen miles on a hired hack to

consult with proprietors, take dimensions, and arrange
the principle upon which the work was to be constructed."

Four or five years passed in this manner, and though

the firm was always short of money it was daily increasing

in prosperity ; orders came in far beyond what they could

execute, they kept adding to their stock of tools, and ulti-

mately purchased a second-hand steam-engine by Boulton

and Watt, bought a piece of ground, and erected a larger

and more convenient workshop.

In the year 1824 Mr. Fairbairn designed and carried

out the great Catrine Bank water-wheels in Ayrshire, in

which he introduced so many improvements upon the old

system of water power, that his firm for many years stood

almost alone for such work, and received orders from all

parts of the Continent until the principle which he had
introduced became generally known. Thus the business

increased, and in the year 1830 their stock-book showed
a balance of nearly 40,000/., and left them sufficient funds

to increase their works, so as to be capable of employing

300 men. During this year William Fairbairn was elected

a member of the Institution of Civil Engineers under the

presidency of Thomas Telford.

The following two years were occupied in his celebrated

experiments for the investigation of the properties of iron

boats and the application of steam power to canal navi-

gation, and it was in connection with this investigation

that he made his first essay in engineering literature

" Remarks on Canal Navigation," which was published

by Longmans in 1831.

These experiments led to the construction by his firm

and from his designs, of the LordDundas, a small paddle-

wheel vessel, built entirely of iron, and driven by a steam-

engine of o-horse-power. This was the first iron steam-
vessel, and the results of its trials were looked for with

considerable excitement. Mr. Fairbairn gives a most
interesting account of this little vessel and of her sea

trip from Liverpool to Glasgow, a voyage not unattended
with danger through the error of the compass due to the

magnetic influence of the iron, of which the vessel was
constructed ; and no greater instance of the clearness of

perception of this young engineer can be given than the

fact that he not only detected at once the cause of the

aberration of the vessel's course, but also corrected the

compass error, compensating the ship's attraction by
pieces of iron placed in the vicinity of the needle.

In the year 1832 a dissolution of partnership took
place, and the Manchester works came into the sole pos-

session of Mr. Fairbairn. Soon after this the subject of

iron shipbuilding began to attract public attention, and
he had many orders for vessels between 100 and 250 tons

burden, which had to be built in Manchester, taken to

pieces, and rebuilt at a seaport. To avoid this obvious

inconvenience, and believing there was large business to

be done in this branch of Engineering, Mr. Fairbairn

bought a plot of land on the Thames, at Millwall, where,

besides his Manchester business, he carried on for thir-

teen years large ship-building operations, having during

that time built upwards of a hundred vessels, including

several for the Royal Navy ; but, with the exception of

the first two years, the concern was a losing one, and it

was ultimately wound up and sold at great loss. After

passing through several hands it came into the possession

of Mr. Scott Russell, and it was on this spot that the

Great Eastern was built.

It was at these works that Fairbairn's celebrated expe-

rimental researches, in connection with Mr. Eaton Hodg-
kinson, upon the strength of cast-iron were carried on, and
it was here that he conducted the experiments previous

to the designing of the Britannia and Conway tubular

bridges, and which led to his invention of the rectangular

self-supporting tube, having cellular top and bottom sides.

This is the essential principle of construction in those

triumphant feats of engineering skill, and in connection

with which his share of the merit is too often passed

over.

This invention, for which a patent was taken out in his

name with the concurrence of Mr. Stephenson, led to his

being invited by the Chevalier Bunsen, at that time the

Prussian Minister, to visit Berlin in order to confer with

the authorities upon the erection at Cologne of a tubular

bridge for the purpose of carrying the railway across the

Rhine. This bridge, as far as he was concerned, was

never built, but it led to a warm friendship between him-

self and Alexander von Humboldt, as well as with Bun-

sen, and the chapter relating to this connection will be of

the greatest interest to the readers of this journal, con-

taining, as it does, letters of Humboldt and Bunsen, and

some very interesting letters of Sir William Fairbairn.

Describing, in a letter to Dr. Robinson, of Armagh Ob-
servatory, his dining at the table of the King of Prussia

where he made the acquaintance of Humboldt, he gives

his impression of the great philosopher as follows :

—

" I must, however, inform you that I was seated with
feelings of pride and gratification beside a greater man
than the King, and enjoyed the benefit of a conversation
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similar to tliat I had the pleasure to Hsten to on the occa-

sion of a recent visit to a highly valued friend of kindred

mind and pursuits. I cannot express to you how much I

valued the society of this amiable and distinguished man.
At eighty years of age he possesses the mental energies

of a man of forty, and retains what appears to me to

be the desideratum of advancing years, a mind susceptible

of impressions, with a power of discernment and reten-

tion which can only be looked for in the maturity of

life. Such, however, is the mind of Humboldt, perfectly

alive to every improvement and every development in the
advancement of his favourite studies."

It is pleasant to compare this letter with one written

by Humboldt to Bunsen, as showing that this cordial

feeling was mutual between them ; in it Baron Humboldt
says :

—

" I cannot be grateful enough to you for having made
us acquainted with a man possessing so much knowledge,
so highly esteemed by all, so amiable, and so modest ;

"

and he adds :
" The king was enchanted by the de-

meanour of the great man, and Mr. Fairbairn did not like

less the frank and hearty demeanour of the King."

An interesting chapter of this interesting book is that de-

voted to the researches for the experimental determination

of the influence of pressure in the process of solidification

as bearing upon the solution of the question of the solidity

or fluidity of the centre of the earth, and the thickness of

the earth's crust. This inquiry was instigated by the late

Mr. Hopkins, of Cambridge, and was carried on at Mr.

Fairbairn's Works at Manchester, in conjunction with Mr.

Joule and Prof, (now Sir William) Thomson. As the ex-

periments involved the submitting of various substances to

enormous pressures—sometimes as great as 6,000 pounds

upon the square inch—the mechanical fertility of Mr. Fair-

bairn's mind was of very great value to the investigation.

The results of these experiments pointed to the conclu-

sion that the least thickness that can be assigned to the

solid envelope of the earth must be considerably greater

than geologists have imagined it to be. This investiga-

tion was carried on three-and-twenty years ago, and it is

interesting to notice that its result corroborates in a re-

markable degree the conclusion which Sir William

Thomson enunciated at the recent meeting of the British

Association at Glasgow.

As a scientific man Sir William Fairbairn held a high

position, he had an essentially analytical mind, seeing, by

an intuitive reasoning characteristic of him, into the prin-

ciples of things, separating essential from accidental

results, and thereby directing his experiments to the best

advantage. In 1850 he became a Fellow of the Royal

Society, and two years after a Corresponding Member
of the Institute of France. In 1861 he was the pre-

sident of the Manchester Literary and Philosophical

Society, which office he had held for five years. In i860

he received one of the Royal medals of the Royal Society

for his papers in the Philosophical T7-ansaciions, and the

following year he held the office of President of the British

Association, which met at Manchester. In considera-

tion of this and of his services to engineering science he

was ofi^ered the dignity of knighthood, which he refused.

Eight years after, and when in the eightieth year of his

age, he accepted a baronetcy which was offered him by

Mr. Gladstone's Government. He survived this honour
five years.

A more useful and eventful life than that of Sir William

Fairbairn rarely falls to the lot of a biographer to record-

The work before us shows, however, that it has fallen into

good hands. Dr. Pole is himself an engineer and a man
of science : he was associated with Sir William Fairbairn

in many of his works, and he possessed exceptional quali-

fications for teUing the story of such a life. The interest—

whether personal, historical, or scientific—is maintained

throughout the book, and as an autobiography of great

literary merit we would recommend it to our readers.

C. W. c.

GROTH'S '' CRYSTALLOGRAPHY"
Physikalische Krystallographie und Einleitung in die

krystallographische Kenntniss der wichtigeren Stib-

stattzen. Von P. Groth. Mit 557 Holzschnitten im
Text, einer Buntdruck, und 2 lithographirten Tafeln.

(Leipzig : Wilhelm Engelmann, 1876.)

PROF. GROTH has written a good book on a subject

for which, if it attracts but few students in England,

German universities will supply readers. It is a good
book, as being written by a man whose work puts him in

an authoritative position for writing it, while to anyone
who is master of the small mathematical experience

needed it is eminently readable, is to the point, and not

too voluminous. It is moreover copiously and well illus-

trated. Of course, even as an Arabic chronicler of the

events of his time, invariably commences his history

with the origin of things, and the early traditions of man-
kind, so a German professor who writes on crystallo-

graphic optics, of necessity devotes a good many pages to

a sketch of the fundamental laws of optics and the general

principles of the undulatory theory. Our author, how-
ever, while doing so never loses sight of his purpose,

and a few pages so occupied are probably intended to fill

a void in the training of some of those for whom the book
is intended.

Indeed for the student who wishes to obtain only so

much knowledge of the principles of physical optics as is

requisite for following the methods of the crystallographer,

it would be difficult to find a more compendious and

useful statement and illustration of those principles than

in Prof. Groth's book ; the exposition of them being so

completely cleared of difficult mathematical language that

the student might be led on to the possession of a fair

insight into the optical characters of a crystal without

any idea of the profound and splendid series of mathe-

matical achievements by which the theory of light has

been elaborated.

Prof. Groth has dealt in a similar if less complete

way with the thermic properties of crystals. One might

perhaps have expected a fuller treatment of the subjects

of cohesion and cleavage, of the relations of crystals to

magnetism, and of the results and the best methods of

experimenting on pyroelectric crystals, in a treatise

the physical aspects of crystallography.

What is perhaps the best part of Prof. Groth's work is
•

the description of the instruments used by the crystallo-

grapher, such as the " polarisation-instrument " as he

calls that necessary companion which has been hitherto

known, under its very usual form, as a Norremberg, or as

a polariscope, or as a polarising microscope. This in-

strument has been reconstructed by our author in an

or
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improved form, which gives a field nearly if not quite as

large as that of the instrument of Norremberg and some-

what better definition near the edges ; and, by the use of

a scale engraved on a glass plate, approximate measure-

ments of the angle of the optic axes of a crystal can be

obtained when the apparent angle is not too great for the

optic axes, or rather the " eyes" of the axes to be seen in

the field of the instrument.

The application of the principle of von Kob^ll's

stauroscope, enhanced in its sensitiveness by the use of

the ingenious doubled calcite plate of Brezina, is also

valuable for ensuring precision in determining the direc-

tions of the principal sections of a crystal, and is for

example far more commodious than Descloizeaux's

method of dividing a plate of an oblique crystal, cut

parallel to the plane of symmetry, into two, and turning

them after the manner of an artificial twin.

The crystallographic portion of Prof. Groth's work is

good, especially so from the point of view of the student in

the German universities, where the honoured name of

Naumann still holds crystallographers by the spell of a

notation which has the advantage of looking very simple,

while in reality it is complex and incomplete, and for

purposes of calculation, and indeed for other than a very

superficial crystallographic representation of crystal forms

—not of crystal faces—has next to no value.

Of course. Prof. Groth is too sound and excellent a crys-

tallographer not to feel and to acknowledge as he does in

his preface, the great superiority of the method of Prof.

Miller for all the purposes which give crystallography its

character as a science ; and accordingly he introduces his

readers to the system of Miller, co-ordinating the two

methods of notation in his descriptions of crystalline forms.

Indeed, when he touches on the fundamental principles

of crystallography in his section on the doctrine of zones,

he discards at once the notation of his illustrious country-

man, and handles the subject entirely in the language and
method of Miller ; a language and method which in fact

are the result of an elegant development of the original

principle of Weiss, and were first independently em-

ployed by the famous German mathematician, Grass-

mann, Inooint of fact every crystallographer now uses the

Millerian formulae, and actually while using the notation

of Naumam, prefers to translate it into the simpler

symbols of Vliller in order to deduce the determinants

rather than employ the earlier modes of calculation.

Again, whet crystallographer who has had to convert

the notation o"" Naumann for the rhombohedral into that

j

for the hexagoial system, but knows the complexity of the

process, and nust recognise the superficial character of

that notation ? Moreover, for a distinctive representa-

tion of hemi- symmetrical or tetarto- symmetrical forms in

language or wfting that carries a scientific meaning, the

notation of Navmann is powerless.

But Prof. Grcth is writing for a German public, and

le has to write a book that will be read. It is to be

loped that his vork will be widely read, so widely as that

lis intelligent countrymen may be prepared, when it

eaches a seconoor at furthest a third edition, to accept

he change to the Anglo-German notation and methods

vhich Weiss, Neimanni Grassmann, Whewell, and Miller

five of the greafast names among European crystal-

ographers), haveelaborated.

There remains, however, a word to be said upon the

examples selected by Prof. Groth to illustrate this part of

his treatise. They are as interesting to the crystal-

lographer as they are excellent from the point of view of

illustrations ; for the publication of several of them in

this form serves to bring together valuable illustrations

of the different kinds of merosymmetry, of which some
are new, while others have to be sought for only in the

memoirs in which they appeared.

It may have been the result of a practical estimate of

the smallness of the number of Englishmen who would
have been interested in seeing them, that prevented Herr
Fuess, the optical-instrument-maker of Berlin, from
sending to the Loan Exhibition a set of the instruments

in the improvement of which he has been so largely

guided by Prof. Groth. It was, however, a short-sighted

view, for the students of this subject are increasing ; the

physical laboratories of Oxford and Cambridge, and
some London teachers of physics, are, for instance, turn-

ing out students quite competent to handle and to appre-

ciate such implements of research ; and for all such

students the instruments of Soleil and the other French
makers represented in the Loan Collection naturally have
the greater attraction due to proximity and to their having

been for several months where they could be seen and
handled by English teachers and their students.

N. S. M.

OUR BOOK SHELF
La Digestion Vegitale, Note sur le Role des Ferments dans

la Nutrition des Plantes. Par E. Morren. (Gand,
1876.)

This paper is brought forward by Prof. Morren as a
supplement to his observations on carnivorous plants.
Its main point is the statement that digestion is not a
function exclusively of those plants termed "carni-
vorous," but is a process common to all living beings,
vegetable as well as animal. Animal digestion is, he states,

according to the most approved view, a p'^ocess of fer-

mentation consisting essentially in a transformation of
colloids into crystalloids, this change being a necessary
preliminary to absorption. In the same manner all plants
digest ; and the process is precisely analogous to that of
animals, and is again essential before assimilation is

possible. The ordinary vegetable ferment for the conver-
sion of starch into glucose is diastase, which has been
detected in barley ; it occurs also in the tubers of the
potato, near the " eyes." For the fermentation or diges-

tion of nitrogenous substances, albuminoid?, a different

ferment is required, and this we have in pepsine, which
has been detected lay several observers in the viscid secre-

tion of Nepenthes, Drosera, and other insectivorous plants.

According to Masters, it occurs also in the nectaries of
Hellebortcs; and a similar substance has long been known
in the latex of Carica Papaya. Vegetable digestion is

therefore as widely ditfused and as various a phenomenon
as animal digestion, and consists in the transformation of

the raw insoluble food material into soluble crystalloids

capable of assimilation. It takes place chiefly in the
" reservoirs of reserve-material "—seeds, underground
stems, roots, the bark, the pith. The nutrition of plants

is made up of three successive processes :—elaboration,

digestion, assimilation. The first consists in the produc-
tion, out of its elements, of a carbo-hydrate, and can take
place only under the influence of light. Digt^stion con-
sists essentially in hydration—as in the conversion of
starch into glucose—and is associated with an evolution
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of carbonic acid. It is accompanied by a molecular
change which renders the resulting product soluble and
diffusible. Assimilation is simply the absorption by the
living tissue of the substances thus prepared, one of the
chief processes which accompanies it being the rever-
sion, by loss of water, of the glucose to the condition of
cellulose, a substance isomeric but not isomorphic with
starch. Intussusception, therefore, is a process which
can only succeed digestion. No essential difference can,
in fact, be maintained between the manner in which
animals and plants digest their food, A. W. B.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond with the writers of, rejected manuscripts.
No notice is taken of anonymous communications^

Hygroscopic Seeds

I HAVE lately received an interesting letter from Fritz M tiller,

in St. Calherina, Brazil, on the subject of hygroscopic seeds. He
tells me that in the highlands of the Uruguay he has succeeded in

discovering more than a dozen grasses, as well as a species of
geranium, whose awns are capable of hygroscopic torsion. He
has been so kind as to send me specimens of the grass-seeds,

and many of them appear to be as beautifully adapted as those
of Siipa, Avena, &c., for penetrating the ground in the manner
which I have elsewhere described.^ The mot curious among
the specimens received are the seeds belonging to the genus Aris-

tida. In one of these the awn is longitudinally divided into

three fine tails, six or eight inches in length, each of which twists

on its own axis when the seed is dried. These tails project in three
directions, and more or less at right angles to the axis of the seed,

and Fritz Miiller states that they serve to hold it in an upright
position with its lower end resting on the ground. The seed is

pointed and barbed in the usual manner, and when it is made to

rotate by the twisting of the awns, it evidently forms a most
effectual boring-irstrument, for Frilz Miiller found many seeds
which had penetrated the hard soil in which the parent plant
was growing. Another species of Aristida is interesting to me,
because it illustrates the explanation which I gave of the torsion

of the awn of Stipa, namely, that each individual cell of which
the awn is composed is capable of torsion, and their combined
action results in the twisting of the whole awn. Now in this

species of Aristida, each of the three tails into which the awn is

divided is capable of torsion on its own axis, and as the seed dries

they twist up into a perfect three-stranded rope, just as the com-
ponent cells combine to produce the rope-like twist of the Stipa
awn. And as the tails wind together and form the strands, the
seed is made to rotate and thus bury itself in the ground,
Down, Beckenham, February 19 Francis Darwin

Mind and Matter

But for illness I would have made an earlier reply to

Mr. Duncan's courteously-expressed objections (Nature, vol.

XV., p. 295) to my analysis (Nature, vol. xv., p. 217)
of his very ingenious "solution" (Nature, vol. xv., p.

78). A general "mistake," and an " essential omission," are
the charges against me. The mistake is in " regarding what
was intended to solve a problem as intended to prove an alleged

fact." "The alleged fact," he adds, "that consciousness
depends on nervous organisation, I assumed to be a fact, and
undertook to indicate hoiu the dependence might be conceived,
or regarded, to exist." He says that I clearly understood this

"at starting." Where now is it that I " fell into the error?"
His first step towards " clearing away difficulties in the way of

our conceiving the relation of consciousness to matter," is to

allege this fact :
" It is no more difficult to conceive of matter

being subjective than of spirit being subjective." This is a
dogmatic staterrient about our powers of conceiving ; no hint of
help as to how we may conceive. We ordinarily conceive of
"spirit"—the "ego," the "subject"—as susceptible toconscious-
ness, or "subjective," because we (the ego) feel we are conscious;
but is it " as easy " to conceive of a stone as susceptible to con-
sciousness, i.e. subjective? To say it is, I called 2t.petilio prin-

' Trans, Linn. Soc, vol. i., part 3, p. 149, 1876.

cipii, because it assumes that conceivability which has to be
estabhshed. I used the word " probability " as involving con-
ceivability

; for can we intelligibly assume a probability without
a conception of what that proba'nili-y is? But Mr. Duncan
contends that his position is " conceivable as a hypothesis, true
or false." Unquestionably we may conceive some one stating
any hypothesis—a stone feels, fire freezes—but to conceive one
doing this is not to have a concept of any part of the operation
as hypothesised, however we may attach a meaning to the terms
as such. Again, if any hypothesis, true or false, is already con-
ceivable, this fact cannot favour Mr. Duncan.
So far I have not been led "to mistake allegations of the

conceivability of a notion for assumptions or intended proofs
that the notion is true." To the next position, " How energy is

related to matter, is no less mysterious than how subjectivity
may be a property of matter," my objection was twofold : first,

to the illogical form
; second, to the argument itself. Mr. Duncan

replies, " The parity ofmystery was not intended to establish parity
of probability as to facts, but merely parity of conceivability."
Now what is conceivable in the known case? Theya<r/of energy
being related to matter. Next, whit here is mysterious or incon-
ceivable?—the manner how these are related. Finally, what is the
parallel to establish ? Mr. Duncan answers, " Not the parity of
probability as to facts, but merely parity of conceivability."
But the conceivability of hoiu energy is related to matter equals
zero, therefore, by parity of reasoning, the conceivability of how
subjectivity is related to matter equals zero. I commented,
therefore, on all that this argument supplied—a bare shadow of
probability. My next objection to the position, "Energy may
be divided, why not subjectivity ?" is strictly categorical, and no
flaw has been found in it, nor, intrinsically, in any of my objec-
tions, which have now been shown to apply to " conceivability."
Of the omission, Mr. Duncan says :

— "The essential part of my
solution which indicated roughly the modus of the connection
between matter and consciousness, and which dealt with the
great difficulty of the question. How to account for the two
aspects of matter, the conscious and the unconscious ? has not
been touched by Mr. Tupper." Because all this was based on
the untenable ground that "subjectivity may be divided," I
closed my analysis here ; but will conclude with a few remarks

,

on the ingenious and original parallels drawn by Mr. Duncan. |

"As energy potential is rest, so subjectivity potential is un-
consciousness. As kinetic energy is motion, so active subjectivity

j

is consciousness." Now energy, both to the materialist and his
opponent, is a hypothesis, not a phenomenon ; and it is not
legitimate to support one hypothesis by another.

Again, if subjectivity is defined " susceptibihty to conscious-
ness," some sub-definition of " susceptibility " is neeo'cd ; for if

non-innervated matter, as Mr. Duncan admits, is never conscious,
then matter in this form being non-susceptible to consdousness, is

by the definition non-subjective : a conclusion opposed to Mr.
Duncan's " all matter is subjective or susceptible to conscious-

ness," his qualification, that non-innervated mat'.er is only
"potentially subjective" not availing unless this term mean
non-subjective, and leave us with the above contrad'Ction. The
expression " all forms of matter may, by innervation, be made <

susceptible," &c., would indeed carry the conclusicn "all matters

maybe made subjective," but then subjectivity would be an i

accident, not a property of matter as defined b' Mr. Duncan.
Lastly, to the phenomenalist who would investigate, and not

create, nature, matter, or a fancied common svbstance for the

support of all phenomena, is perhaps ,the most unwarranted of
all assumptions. /. L, Tupper

Atmospheric Currents

Mr. Clement Ley thinks (see his letter in Bature, vol. xv

p. 333) that if the earth's atmosphere con&ined no wateiy

vapour, the great currents of atmospheric ciculation would be

quite unlike what they are. I think, on the contrary, it is as

certain as the established truths of physical astronomy, that il «1

there were no watery vapour the great curreiis, though not the
|

storms and other temporary disturbances, woud be nearly what f

they actually are.

All winds belonging to the great currents though not loca I

winds, form part of a system of circulation between the eqna
|

torial and the polar regions, which is caused by the difference

those regions in temperature. Equatorial airis constantly flowinn

towards the poles, and polar air towards tht equator ; the equal

torial air brings the greater rotatory velocit/ of the equatorial
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regions into the higher latitudes, and the polar air brings the

less rotatory velocity of the polar regions into the lower lati-

tudes. The latter constitute the trade-winds, which move more

slowly than the earth's rotation, and consequently appear as an

atmospheric current fnm the east ; the lormer con>titute the

"counter-irades," which move more rapidly than the earth's

tation, and appear as an atmospheric current from the west.

The centrifugal torce of the "countertrades," as i hey circle

roui:d the poles, is the cause of the polar depression of the

barometer.
The law of reaction makes it impossible for the earth's rota-

tion to be either accelerated or retarded by the winds, and

consequently the entire "torsional force" exerted by the winds

on the earth must, at any given time, be equal in the easterly

and westerly directions.

I have now described in outline what theory shows that the

circulation of the atmosphere would be in the absence of watery

vapour and in the presence of the sun's heat and the earth's

rotation ; and observation shows that such is the actual circula-

tion on the laige scale, and not taking account of local dis-

turbances. Joseph John Murphy
Old Forge, Dunmurry, Co. Antrim, February 23

Halo round Shadow

It is not uncommon for an observer, when looking at his own
shaJow on rough ground or turbid water, to see its head sur-

rounded by a halo, of which the brightest part is in contact with

the shadow.
This phenomenon has often elicited notice, but as far as I am

aware has not before now been explained, nor do those who
have mentioned it seem to have observed that its appearance

depended on the nature of the surface receiving the shadow.

The conditions necessary for the production of these halos

are

—

1. That the screen, as whatever the shadow is cast on may be

called, should not be a continuous surface, but a number of small

surfaces with intervals between them, each of Ihese small sur-

faces of course casting its own shadow on whatever happens to

be behind it.

2. That the shadow should be at a considerable distance from

the observer.

3. That the light should not fall very obliquely on the screen.

The first of these conditions only is essential, but the fulfil-

ment of the last two makes the phenomenon more marked.

Rough grass forms a good screen, especially if, as in the

diagram, conditions 2 and 3 are fulfilled by the shadow being

cast on one side of a valley, while the observer is standing on
the other.

In the case of the shadow on turbid water, it must be remem-
bered that it is not the surface of the water which forms the

screen, but the particles suspended in it.

The general explanation of these halos is this

—

From the observer's point of view the screen in the immediate

neighbourhood of the shadow of the head is seen in nearly the same
direction as it would be from the source of light. In this direc-

tion, therefore, each of the small surfaces of which the screen is

made up will hide its own shadow, but this will be true of no
other direction ; and the effect on the whole will be that the

screen will appear brighter close to the shadow of the observer's

head than elsewhere.

To examine this rather more in detail, let M ao be a section

of the ground passing through the observer at M and his shadow
at o. Let

o'p = r o'mp = <

o' P M = a nyht angle.
*

Let w and v/ be the projections on o' p of the average breadth

of the sections of the small kurlaces made by the pi ne M A<?,

and the average distance between them respectively, and let h
be the average distance of each of the small surfaces from its

own shadow.
Then the amount of light received from any space rdQ

(w -1- 7c/) may, cateris paribus, be taken without any great error

as a measure of the brightness of the one whose mean radius is

r, and whose breadth is w + v/ (e/0 being a small rotation of r
about o' m), and this will be proportional to w + w' — /i sin. /,

The decrease in brightness is proportional to A and sin. i, and
will reach a maximum when k sin. i = w, if w < id , or = «/ if

Outside the circle defined by this value of i the brightness

will be sensibly constant, because the quantities of which w, a/

and h are the average values have all manner of actual values,

even in a very small space.

These expressions are only approximate, but they serve, as

well as the longer exact formulae, to show the general laws of

the phenomenon, Arnulph Malloch

Meteor

This evening, at close upon twenty minutes past six, as I was
walking in my garden towards the almost full moon (which was
very brij^ht), I observed a brilliant meteor pass from right to left

over, and very near, the moon's disc. It was visible for a distance

of about twice her diameter. From the amount of daylight, and
the extreme brightness of the moon, I judge this meteor to be
worth recording. C, M. Ingleby

Valentines, Ilford, February 26

Tape-worm of Rabbits

So far as I am aware the only evidence in favour of the view

that Boihriocephali present no hydatid stage is that which has

been furnished by the researches of Knoch. To me it has always

seemed that this evidence is insufficient fully to overcome the

analogical probability that tape-worms of this genus resemble

tape-worms of other genera in passing through a hydatid stage

—

and this notwithstanding the occurrence of a ciliated embryo.

However, in my previous letter I ought no doubt to have alluded

to the researches of Knoch, and should certainly have done so

bad my object in writing been other than it was, i.e., merely to

ascertain whether anyone had as yet taken the trouble to trace

the life-history of the rabbit's tape-worm.

February 20 George J. Romanes

M-

A PROBLEM IN THE NATURAL HISTORY
OF THE SALMON.

R. FRANK BUCKLAND, in giving evidence before

the Parliamentary Committee, which during last

session of Parliament inquired into the condition of our

oyster fisheries, stated that "a salmon (J Salmo salar)

does not breed every year, but every three years !
" On

being asked by a member of the Committee if he had any

proof of his averment, Mr. Buckland stated that, " he

had a great idea of it," but was deficient in proof. Before

examining this alleged fact in the life of the salmon, ad-

vanced by Mr. Buckland, it is proper that we should state

briefly what induced him to make known his idea.

While illustrating the theory of oyster spatting, and
telling the Commissioners that all the individual oysters

on a scalp would not be found exuding their young at the

same time, however favourable for spatting the period

might be, Mr. Buckland also enunciated his opinion as to

the periods at Which salmon spawn. That gentleman

holds that only one of every six oysters on a scalp will be

found in a procreant state during the same season ; and,

by way of clenching his illustration, he said, "you never

get salmon always breeding the same year, they take time

to recover themselves, and so forth," This latter state-
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ment is rather obscure ; but the interpretation undoubtedly

is, that the same salmon does not breed every season. It

would be instructive if Mr. Buckland were to state his

ideas on this feature of the natural history of Salmo salar

at greater length, giving at the same time a pricis of the

data on which he has formed his opinion ; because the

views hitherto entertained of the spawning of salmon have
been mostly contrary to those promulgated by Mr. Buck-
land, the prevailing idea being that salmon spawn annually.

Some persons, indeed, promulgated a theory of the salmon
being able to spawn twice in the same year, doubtless

founded on the fact of individuals having been known to

go to, and return from, the sea within a few months.
There is not, however, any exact proof of these facts.

There are, also, one or two gentlemen of opinion that the

fish in question only spawns every two years ; but the

opinion hitherto has been very general that salmon de-
posit their ova annually.

It is remarkable how ignorant we still are of the most
important phases of salmon life, notwithstanding the

active investigation of the last twenty years ; and it is

still more remarkable that some of the best informed
salmon anglers, intelligent students of the natural history

of the Salar group of fishes, should hold diametrically

opposite opinions, both on this and other important points

of salmon life. One gentleman, whose works on angling
have a wide reputation, and whose knowledge of fish-life

is extensive, tells us he has no doubt the same salmon
spawns every year, which, he further says, " is the gene-
rally accepted opinion on our border rivers by anglers
and fishermen of the professional caste." The same gen-
tleman informs us that the late Mr. Robert Buist, super-

intendent of the River Tay Salmon Fisheries, was induced
by experience to arrive at a similar conclusion. Mr.
Buist, who took great interest in the Stormontfield salmon
nursery, was usually present every season at the capture
of the gravid fish, from which the required supply of ova
to fill the breeding boxes was obtained. On one of these
occasions a fine grilse was captured, in good condition
for being artificially spawned ; and, after being deprived
of her ova, the fish was carefully marked, and restored to

the river from whence she had been taken. " On the fol-

lowing year, at the same spot, the same fish, but now
grown into a salmon, was retaken, full of ova, and again
stripped, in order to aid in stocking the breeding boxes at

Stormontfield !
" This incident Mr. Buist held to be de-

cisive of two points in the natural history of the salmon
;

first, that a grilse becomes a salmon, and is not a distinct

member of the Salar family, a point in salmon life which
was at one time hotly discussed ; and, second, that the
same salmon spawn every year. Another gentleman, Mr.
Brown, who at one time gave his personal aid in the
salmon breeding experiments carried on at Stormontfield,
relates, in his notice of the proceedings, that " one year
we had a very fine male fish of 24 lbs., which we marked
with a wire, and t%uo years afterwards we spawned him
from the same ford a few pounds heavier." This same
fish may have visited the spawning ground also in the
preceding year without being recaptured for spawning
purposes.
Our angling authority says further, in his communica-

tion :
*' I have had many opportunities of examining

spent and half-spent females—those in which what is

vulgarly termed the waim was exhausted, a few particles

of ova remaining, and those taken by me or others in a
spawning state ; and I invariably found new formations
of ova, in the shape of two lobes, corresponding to what
are found in the spring run or clean salmon, and often

measuring two inches in length, according to the size of

the female kelt, or half- spawned ba^;^it. This formation
cannot be taken otherwise than as an index of what was
to happen after the migration seawards had been accom-
plished, and the term of the salmon's stay in the salt water
had expirsd—a term which may extend to six or eight

months, but has been ascertained in well-ordered rivers

not to exceed that period."

None of the great naturalists, or fishers, who write on
the natural history of fish—Jardine, Yarrell, or Couch

—

have thrown any light upon this phass of the life of the
salmon. We search their works in vain to obtain informa-
tion on this interesting point. The late Mr. Russel, in

his book, *•' The Salmon," speakincj at one place of the
mysterious clean run fish of the early springtime, thinks
" they must have passed the autumn or earlier winter
in the sea ; then they must have passed the winter with-

out breeding, and thus we have the discouraging fact or
hypothesis that the salmon is a fish which does not breed
every year."

We have the authority of a gentleman residing in the

north of Scotland, who is well versed in the economy
of our salm.on rivers, for stating that the salmon only
spawns every two years. He says :

" I have marked
hundreds of kclis in the months of February, March,
and April, returning downwards to the sea ; I have marked
them with different marks every season, so that there

could be no mistake, and I have never seen one single

instance of one being marked m spring return to spawn
the autumn of the same year ; but I have seen hundreds
with the individual mark return next spring good, clean,

fine full fish. I believe that all salmon spawn only once
in two years till they get too old, when they become
barren ; but still they frequent the fresh water, I suppose
from habit, although there is no sign of roe or milt, and
I have seen and taken them off the redds along with fish

which were in the act of depositing their spawn."
It would be tedious to run through the facts of the

numerous controversies which have arisen as to the rate at

which salmon grow. The experiment of marking large

numbers of these fish has been often resorted to, and at

different places. Mr. Young of Invershin, in his day a
well-known authority on the natural history of the salmon,
tells us that spawned grilses of four pounds weight were
repeatedly marked ; and after their journey to the sea it

was found that these grilses had become beautiful salmon,
varying from ntne to fourteen pounds weight, " the ma-
jority " returning in about eight weeks. It is much to be
regretted that Mr. Young was not more explicit in his

statements, because it would have been most interesting

to know when these fish returned, after an absence of

only two months, if they were again ready to spawn. It

is these records of quick journeys that have doubtless

given rise to the theory of the Rev. Dugald Williamson,
which is that salmon in the course of the year per-

form two migrations. At any rate, we are entitled to ask
this question : What does a salmon, which is only away
from its birthplace for eight weeks, do with itcelf during
the other ten months of the year? The rate of growth
indicated by Mr. Young is most astonishing, and had it

not been corroborated by other observers, would have
been considered doubtful. A fish marked many years ago
by the Duke of Athole was found to have increased eleven

pounds and a quarter in the short space of five weeks and
two days ! The rate of growth of the salmon is so as-

sured, that smolts have been found to return from the sea

as grilse in the same season during which they left for the

salt water ; but, curiously enough, none of the observers

took note of what we now consider the only unsolved
problem in connection with the growth of the salmon,
namely, whether the satne fish spawns annually, once in

two years, or once in three years. Probably Mr. Buck-
land will make some additional statement on the subject.

A Tay salmon fishery proprietor, whom we have consulted
as to this problem in the life of the fish, will not, with all

his experience, which has been very varied, and has ex-

tended over many years, venture to give an opinion, and
" thinks that the question is almost beyond the reach of

positive proof" It is therefore incumbent on her Majesty's

Inspector of Salmon Fisheries to prove his case.
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THE SOUTH-AFRICAN MUSEUM
CINCE we last gave a notice of this institution we
»--' have learned, with much pleasure, that the Cape
Government has made liberal provision for its more effi-

cient administration and maintenance. There is none of
the more important British Colonies which has of late
made more rapid progress than the Cape in material
prosperity, and it is most gratifying to find that the
Molteno administration (the first ministry organised
under the Parliamentary System of Government initiated
in 1872) has not been oblivious of the claims of science
during its four years' tenure of office. In the estimates
for the financial year 1876-77, as passed by the Colonial
Legislature, we find provision made for Botanical Gardens
to the extent of 2,900/. ; for Public Libraries, 2,600/. ; for

Museums, 1,300/; while such items as "Geological Re-
searches, 1,500/. ; " " In aid of publishing Dr. Bleek's
Bushman Researches, 200/. ;" and " Meteorological Com-
mission, 250/," sufficiently prove that the duty of endowing
research is practically recognised by the Cape authorities.

The present able Governor, Sir Henry Barkley, F.R.S., is

as well and widely known far his attachment to scientific

pursuits as for his distinction in Colonial administration,
and we think we cannot err in tracing to his judicious
influence much of the enlightened action of his respon-
sible advisers in their recommendations to the Par-
liament.

The South-African Museum is located in Cape Town,
and is the public museum of the Colony. It was insti-

tuted in 1855 under the auspices of Sir George Grey, a
governor distinguished for his energy and success in
initiating measures for awakening and developing the
intellectual life of the Colony. Many years before there
had existed a South-African Museum in Cape Town,
consisting of the combined collections formed by the
Expedition for Exploring the Interior, under the super-
intendence of the celebrated zoologist, Sir Andrew
Smith, and by M. Verreaux ; but this museum was devoid
of means for permanent maintenance, and afcer languish-
ing for a while came to an untimely end for want of public
support. Many of its finest specimens, however—and
notably those of the magnificent larger mammals charac-
teristic of the region which constituted its chief orna-
ment—were fortunately secured for the British Museum,
and still form an imposing feature of the national col-

lection. The new, or present institution, was started
by public subscription aided by an annual grant from
the Government of 300/. Two trustees were appointed
by the Governor, and a third elected annually by the
subscribers; but in 1857 the collections already brought
together were of sufficient importance to induce the
passing of an "Act to Incorporate the South-African
Museum," under which all the three trustees were to be
appointed by the Governor, and to be vested with full

powers for the entire management and control of the
institution. Under this Act the Museum has continued
to be and is still administered.

In happy contrast to the untoward fate of too many
kindred institutions, the South-African Museum has froii
the first been most fortunate in the possession of trustees
who were men of culture and of scientific attainments

;

and for fifteen years it enjoyed the further advantage of
the services of Mr. E. L. Layard, C.M.G. (now H.M.
Consul in New Caledonia), as its Curator.
The usual difficulties attended the acquisition of suit-

able premises for the Museum, but these were eventually
obviated by the erection at the cost of the public of a
building expressly designed for the purpose ; and on
April 5, i860, the Museum was opened to th; public in
its new quarters.

As mentioned in our notice already referred to, the Cape
Museum appears, notwithstanding the advantages stated,

to have sutTered from the chronic complaint of very in-

sufficient funds. The system of support partly from the

Colonial Treasury, and partly from private subscriptions,
seems to have failed, the subscribers lost by death or
departure from the Colony not being as a rule replaced
by others ; and of late years the institution depended
almost wholly on the government subsidy of 300/. With
such limited means at their disposal, it was obviously out
of the question for the Trustees to award an adequate
remuneration to the Curator, and they had no alternative
but to make shift with engaging the services of a gentle-
man willing to devote a part of his time to the Museum.
This unsatisfactory state of things has now been remedied
by the government on the recommendation of the Trustees,
constituting the Curatorship a Civil Service appointment,
with a suitable salary. We congratulate Mr. Trimen—
who has been for four years endeavouring to satisfy simul-
taneously the rival claims on his attention of an ordinary
public office, and of a museum of natural history—upon
his appointment to the Curatorship on its improved basis

;

and we consider that great credit attaches to the Cape
Government for effecting so desirable a reform. We
must not omit to mention, moreover, that, under further
legislative provision, a new gallery has just been erected
in the Museum, and other much-needed repairs and im-
provements in course of execution are approaching com-
pletion.

ATLANTIC SOUNDINGS
npHE recently-announced discovery by Commander
^ Gorringe, of the United States sloop Gettys-

burg;;, of a bank of soundings bearing N. 85^ W., and
distant 130 miles from Cape St. Vincent, during the last

v<^yage of the vessel across the Atlantic, taken in com-
bination with previous soundings obtained in the same
region of the North Atlantic, suggests the probable
existence of a submarine ridge or plateau connecting the
island of Madeira with the coast of Portugal, and the
possible subaerial connection in prehistoric times of that
island with the south-western extremity of Europe. The
soundings obtained in January, 1873, by H.M.S. Chal-
lenger, and in July, 1874, by the German frigate Gazelle,
furnish additional data, v/ith the help of which the accom-
panying contour-chart has been constructed.
These soundings reveal the existence of a channel of

an average depth of from 2,000 to 2,500 fathoms, extend-
ing in a north-easterly direction from its entrance between
Madeira and the Canary Islands towards Cape St.

Vincent. It is bounded on the west and north by the
submarine ridge which unites Madeira with the Josephine
bank and the recently-discovered Gettysburg bank, on
the east by the coasts of Portugal and Morocco, and on
the south by the submarine plateau which connects the
Canary Islands with the African continent.

As shown in the chart, this channel is virtually an
extension or branch of the sttil deeper channel which runs
up between Madeira and the Azore?. The island of Ma-
deira, with the adjacent islands of the Dez^rtas and
Porto Santo, occupies the southern extremity of the divid-

ing ridge, and marks the junction of the tv/o channels.
Confined by a comparatively steep bank on the west and
a more gentle slope towards the African shore, this

eastern branch seems to attain its greatest depth off Cape
St. Vincent, after which it contracts into a narrower
channel, less than 2,000 fathoms deep, and continuing
northwards as far as the latitude of Cape Roca, it once
more joins the vast abysses of the Atlantic. The Strait

of Gibraltar is undoubtedly a recently-formed connecting-
link between this basin and that of the Mediterranean.
Commander Gorringe, when about 150 miles from the

Strait of Gibraltar, found that the soundings decreased
from 2.700 fathoms to 1,600 fathoms in the distance of a
(gw miles. The subsequent soundings, five miles apart,
gave 900, 500, 400, and 100 fathoms, and eventually a
depth of 32 fattioms was obtained, in which the vessel
anchored. The bottom was fjund to consist of live pink
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coral, and the position of the bank in lat. 36° 29' N., long.

1
1° 33' W. In other words, Commander Gorringe, on

his journey westward from the Strait, after passing over
the northern extremity of the deep channel, sounded up
the steep slope of the submarine plateau which connects
Portugal with Madeira, and within a short distance of a
sounding of 1,525 fathoms obtained by H.M.S. Challeti^er

on January 30, 1873, in lat. 36° 23' N., long. 11° 18' W.
The sketch-map does not pretend to be more than an

approximation founded upon the still limited number of
soundings obtained up to this date, but the bottom-tem-
peratures observed in this part of the North Atlantic tend
to corroborate the views which I have ventured to ex-

press. They show that the submarine flow of cold water

of antarctic origin, which has been traced as far north as

tiie Bay of Biscay, also fills up the lower depths of the

channel which stretches up towards Cape St, Vincent.

On the other hand, the channel between the coast of

Portugal and the Gettysburg Bank is occupied by the

warm water of the Gulf Stream return-current, which,
spreading itself out over the banks to westward, explains

the presence of the live coral found by Commander Gor-
ringe. John James Wild

HUMMOCKY MORAINE DRIFT
DURING his survey of the West Pacific slopes,

Clarence King found and has since described,

hummocks of moraine drift on the " dying-out glaciers,"

which are somewhat similar to the "hog-wallows ;" and

J. le Conte has described dying- out glaciers and moraine
drifts of California. Abstracts of these descriptions will

be found in the America?! JoJirnal of Science and
Arts, and the full description of the West Pacific

Perched Erratic Blocks on Croagh-na-Cloosh.

slopes in Clarence King's report. In West Galway, Ire-

land, there are in places large tracts of drift sometimes
like Clarence King's description, in others like the " hog-
wallow ; " that in the Memoirs of the Irish branch of

the Geological Survey have been described as " rocky
moraine drift." The accompanying sketch is of some
of these drift hummocks on the north slope of Croagh-na-
Cloosh, south of Oughterard. G. H. Kinahan

CONTRACTION OF THE LEAF OF '' DION^A
MUSCIPULA " i

TN the first section of this paper the authors give an account of

the mechanical effects which ensue on exciting the sensitive

hairs of the Dionaea leaf. The following is a resunit of the

principal conclusions at which the authors have arrived :

—

' Abstract of paper on the .Mechanical Effects and on the Electrical Dis-

turbance consequent on Excitation of the leaf of Diomea muscipjila, by J.

If the sensitive hair of a vigorous leaf be touched with very

great care by a camel-hair pencil, no visible effect on the leaf

will be produced, and a similar gentle contact can be repeated

several times before the leaf begins to answer to the excitation

by any movement. Sooner or later, however, the marginal
liairs bend inwards and the lobe" slightly approach each other.

The first efif-ctual exci'ation is followed by an almost imper-

ceptible movement ; after this each successive approach of the

lobes in nearly every case exceeds that of its predtrcessor. The
interval which elapses between excitation and effect diminishes

as the extent of the effect increases, both facts having the same
meaning, namely that in the plan*^, as in certain cases well

known to the animal physiologist, inadequate excitations, when
repeated, exercise their influence by what has been termed "sum-
mation," and thus the last contraction, that by which the leaf

closes, is the result of the summati )n of the excitation which im-
mediately preceded it with all the previous excitations. After

the leaf has closed it still contracts at each excitation, and
attempts to clench itself with greater and greater force. The
interval between an excitation and the resulting movement varies

from two to ten seconds.

The authors next proceed to a consideration of the electrical

condition of tlie leaf in an unexcited state, which his recently

been made the subject of a minute investigation ^ Vjy I'ro*". Munk,
of Berlin, who has found— i. That if we conceive the external

surface of the leaf divided into strips by parallel lines crossing the

midrib nearly at right angles, and coinciding with the veining, any
point of the external surface of each strip is negative to any point

nearer the midrib. 2. That in comparing different points of the

midrib with each other, there is one whose position is two-thirds

of the distance from the near to the far end of the midrib, which
is positive to the rest. 3. He has further stated that the potential

of any point on the internal sarface of the lobe is exactly equal

to that of the corresponding and opposite point on the external

surface. Of these three proportions the first two are confirmed,

in the main, by the authors of the present paper ; as regards

normal leaves, however, they take exception to h's conclusions

on the two under-mentioned points

—

{a) That although there is

a spot of greatest positivity on the midrib, more or less corre-

sponding in position to that mentioned by Pi-of. Munk, yet its

position is by no means so definite as Prof. Munk states, but

varies in different leaves, {b) That the different points in his

isoelectrical negative line are never found to be absolutely iden-

tical. From the third proposition the authors generally express

their dissent. I'hey, however, content themselves for the present

with stating two general conclusions— i. That the part of the

midrib which lies nearest the two central sensitive hairs is posi-

tive to every other part of the external surface of the leaf, but

has usually the same potential as the petiole and other inactive

parts of the plant. 2. That the external surface, so long as the

leaf is in vigour, is always positive to the internal surface.

The mettiod used in this research dilfers from that generally

employed in previous investigations, relating to animal or plant

electricity, in two important particulars :— i. In the adoption of

Lippmann's electrometer^ (which has already been used by Prof.

Marey in investigations on animal electricity) as the instrument

for observing the electrical changes. 2. In the substitution of a

constant for a variable potential as a standard of comparison with

the potential under investifration.

In comparing the potentials of two points the following arrange-

ment was usually adopted :—The pot containing the plant ^ had

been previously kept plunged in water. Three non-polarisable

electrodes were used, by one of them (the " fixed electrode ") the

damp surface of the pot is connected with the gas-pipes of the

building, the other two (•' movable electrodes") are in contact

with the two points under observation. By means of a switch,

either of these two movable electrodes can be brought into con-

nection with one end of the electrometer, the other end being

connected with earth.

When the whole of the outer surface of a leaf is covered with

a mass of kaolin, moistened with salt-solution, and brought into

connection with one end of the electrometer, the other end being

connected by means of the fixed electrode with the petiole or

pot, the effect of exciting a sensitive hair is to produce an

Burdon-Sanderson, M.D., F.R.S , Profesfor of Physiology in University

College, and F. J. M. Page, B.Sc , F.C.S. Read before the Royal Society,

December 14, 1876.
' Reichert's and du Bois-Reymond's Archiv, 1876.
* See the original paper, or Lippman, Pogg. Ann.. 1873, 149, 546.

3 Most of the observations were made at Kew in the month of August,

1876, the plants being obtained from the Royal Gardens, through the kind-

ness of the Director.
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" excursion " indicating a change of potential in a negative

direction at the movable contact amounting to 3 '5 to 5'0 ^
/ , _ t De La Rue element \

\
~" 100 /"

If a similar plug is applied to the internal surface, so as to

cover the whole of it, the result is the same, but the extent of

the excursion is somewhat less. Hence it may be generally

stated that during the electrical disturbance ike surface of the

leaf becomes more negative ^ as compared with any other surface

of which the potential is constant, and that on the external sur-

face the change is greater than on the internal. This electrical

disturbance is Imiited to the leaf and ceases at the point dividing

the petiole from the isthmus or bridge, by which it is united with

the leaf ; on the petiole side of this point no sign of electrical

disturbance is shown by the electrometer.

For various reasons the authors determined to direct their

attention to the middle third of the leaf. The following were
selected as representative points of contact :— (l) a point {t I) on
the internal sur.''ace of the leaf equidistant from the three sensi-

tive hairs
; (2) a point on the external surface (el) exactly oppo-

site to i I ; (3) and (4) points on the internal (i m) and external

{em) surfaces of the midrib, where the line joining the points iJ

on either lobe cuts the midrib
; (5) the petiole {/) ; and (6) the

bridge or isthmus (i>) already mentioned. The letter P denotes

the potential at any point, and V the variation of the potential

during the electrical disturbance.

In four leaves the potentials and variations of the external

surfaces of the midrib and lobe were severally in hundredths of

a De La Rue cell :

—

emF as compared withpF ... o
elP „ pP .. 16
emV - 5 'O

elV ... ... ... ...-20

The external variation is usually greater than the internal of

a corresponding point, and the variation at em is usually greater

than that at any other point ; thus in six leaves

—
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matter. If Dr. Bastian wishes to use a solution of impure potash,

I freely authorise him to take any in the English or any other

Pharmacopoeia, being diluted or concentrated, on the sole con-

dition that that solution shall be raised beforehand to 1 10° for

twenty minutes, or to 130° for five minutes.

This is clear enough, it seems to me, and Dr. Bastian will

un<1erstand me this time.

The following reply to the above was read at the Academy on
February 12 :^

—

At the seance of January 29, M. Pasteur, in reply to a com-
munication which I had made at the previous stance, challenges

me to cause sterile urine to ferment by the addition of a suitable

quantity ol liquor potassa, " on the sole condition that this solu-

tion shall be raised beforehand to 1 10° for twenty minutes,

or to 130° for five minutes."

In order that M, Pasteur may not attribute to me the least

desire " to elude the main point of the debate," and also with the

view of testifying the respect which I consider due to the opinions

of so di>!tiniiuished an investigator, I hastened at once to accept

his challenge. During the last week I have repeated my experi-

ments several times, and with a degree of precaution going much
beyond the severity of the conditions prescribed by M. Pasteur.

I repeated them at first with liquor potassse which had been

previously ra'sed to //o" C. for sixty minutes, and after-

wards with liquor potassas which had been raised, in the same
manner, to 110° C. for twenty hours. The results have been

altogether similar to those produced upon sterile urine by liquor

potassse, which has been raised only to 100°, when added in

suitable quantity ; that is to say, in twenty-four to forty-ei§ht

hours the urine was in full fermentation and szvarmed with

bacteria. The specimens of urine employed had a specific

gravity ranging from 1,020-1,022, and they required about 3
per cent, of liquor potassoc for neutralisation.

If M. Pasteur has found himself unable to renounce his inter-

pretation of my experiments on account of "la preuve mani-

fesle," which I have cited in my last communication (p. 189 of

the Compt. Rend.), I hope he will frankly accept the disproof of

his views furnished by the experiments which I have now the

honour of communicating to the Academy, and which have

been made in acceptance of his own challenge. These experi-

ments I hope in a short time to repeat before competent judge:-.

Verbal Reply of M. Pasteur.

I thank Dr. Bastian for having accepted the proposition which

I made to him at the sh7tce of the 29th of January. In conse-

quence, I have the honour to beg the Academy to appoint a

commission to report upon the fact which is under discussion

between Dr. Bastian and myself.

I hope that Dr. Bastian will seek to induce the Royal
Society of London, of which he is a member, to nominate a

commission for the same purpose.

At the seance of February 19, it was announced that MM.
Dumas, Milne-Edwards, and Boussingault have been appointed

to constitute a commission charged to express an opinion on the

fact which is under discussion between Dr. Bastian and M.
Pasteur.

OUR ASTRONOMICAL COLUMN
The New Comet.—Elements of the new comet calculated by

Dr. Hartwig of Strasburg from observations to February 15 are

almost identical with those given in this column last week.

Observations have been made at Berlin, Copenhagen, Leipsic^

Lund, Paris, and Strasburg. On the i6ih the comet appeared

to the unaided vision a little brighter than the well-known

cluster in Hercules, and in the telescope presented itself as a

round nebulosity, ten minutes in diameter, with a small central

nucleus : this apparent measure corresponds to a real diameter

of 77,000 miles.

'i'he following ephemeris for every second midnight, Green-

wich time, may facilitate observations. The intensity of light is

assumed, as usual, to be represented by the reciprocal of the pro-

duct of the sijuares of the distances from the earth and sun : it

will be remarked that on the last date, the degree of brightness

is only one-sixth of that on the first date of the ephemeris :
—

' "On the FermenUtioa of Uriae ; reply to M. Pasteur." By M. H.
Charlton Bastian.
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From the absence of a publisher's name on the title-page, it is

to be inferred that it has been Lord Lindsay's intention to circu-

late his volume privately amongst astronomers ; and we know
that this has been done to a most liberal extent : still there must

be many persons, unknown to the author, who would gladly

provide themselves with so unexpected and useful an addition to

astronomical literature, and we would suggest whether it might

not be desirable to place this volume, which appears to be in-

tended as the precursor of a series, on sale to the astronomical

public.

NOTES
The Italian Scientific Association, or Society of the Forty, has

conferred on Sir William Thomson the prize instituted by Carlo

Matteucci, for the Italian or foreigner, who, by his writings or

discoveries, has contributed most to the advancement of science.

At the annual meeting of the Geological Society, the Wol-

laston Gold Medal was presented to Mr. Robert Mallet, F.R.S.,

and the proceeds of the Wollaston Donation Fund, to Mr. R.

Etheridge, jun., F.G.S. ; the Murchison Medal to Rev, W. B.

Clarke, F.R.S., Sydney, and the proceeds of the Murchison

Geological Fund to the Rev. J. F. Blake, F.G.S. ; the Lyell

Medal and part of the Lyell Fund, to Dr. James Hector, F.R.S.,

New Zealand, and the balance of the Lyell Fund to Mr, W.
Pengelly, F.R.S. ; the Bigsby Medal to Prof. O. C. Marsh,

F.G.S,, Yale College, U.S,

The total expenditure on the new building at South Kensington

for the reception of the Natural History Collections now in the

British Museum is stated in the new Civil Service Estimates to

have been 206,472/, up to September 30 last, A further sum of

36,650/, is required to carry on the works up to the end of the

present financial year. This amount has been already voted.

The proposed vote for the present financial year 1877-78 is

70,000/., leaving the amount of 81,878/, necessary to complete

the building, the total estimate having been 395,000/, We may
remark that it is not only in this country that a new Museum of

Natural History is in progress. Both at Paris and at Berlin the

present buildings for the National Museum are found to be

too small, and large sums are to be appropriated to their recon-

struction.

The new Civil Service Estimates also contain an account of

the proposed expenditure on the working out of the collections

brought home by H.M.S. Challenger, which amounts altogether

to 4,000/. Of this 1,560/. is to be devoted to "salaries," 800/.

to "piece-work," 1,200/. to "plates," 240/. to "travelling

sxpenses," and 200/. to "stores." The salary of the director is

to be 500/. per annum, that of his chief assistant 400/.

In the Civil Service Estimates for the present year under the

head of " British Museum," it will be found that 800/. are asked

for for acquisitions in the Department of Mineralogy, 800/. for

Fossils, 1,200/. for Zoological, and 400/. for Botanical specimens.

At the same time it may be noted that the sum of 10,000/. is to

be devoted to the purchase of printed books, although copies of

all books published in the United Kingdom are furnished gratis

to the Museum.

Prof. Alfred Newton, F.R.S. , has been elected to a
Fellowship at Magdalene College, Cambridge.

The death is announced, at the age of seventy-six year*, of

Admiral Wilkes, of the U. S. Navy. Probably our readers will

better recognise him under the name of Commodore Wilkes,

the commander of the well-known U. S. exploring exjiedition of

1838-42, the results of which were of great scientific importance.

Wilkes was the author of a work on the Theory of Winds. He
was the same Wilkes who, by his conduct in the Mason and

Slidell Incident of the American civil war, nearly caused war
between this country and the United States.

Poggendorff's Annalen will be continued under the editor-

ship of Prof. G. Wiedemcm, ia Leipsic, who is already the

editor of the supplement {Beibldtttr), and Prof. Helmholtz will

join him in his new task. The old staff of contributors have
declared their willingness to continue the publication of their

researches in the Annalen.

At the Royal Geographical Society on Monday, papers were
read "On his recent journey to Lake Nyassa," by Mr. E. D.

Young, R.N., and an "Examination of a route for wheeled

vehicles between the east coast of _Africa and Ugogo," by the

Rev. Roger Price.

Mr. L. Heiligbrodt, of Bastrop, Texas, has been engaged

since 1867 in making collections of the reptiles and insects of

that district.

Prof. Kundt has been chosen Rector of Strassburg Uni-

versity for this year.

Prof. Schwendener, of Basel, has been called to the chair

of the late Prof. Hofmeister, of Tiibingen.

We learn from Helsingfors that M. Henez has returned from

his travels in Russian Lapland. He has been studying the little-

known language of the Lapps on the Murmansk peninsula.

Besides a collection of interesting ethnological data, he has

brought with him a complete translation of the Gospel of St.

Matthew, which, we believe, will be published by the English

Bible Society in Russian type.

We notice an interesting Russian monograph by M. Malieff

—

" Anthropological Sketch of the Bashkirs,"—which has appeared

in Kazan. The author, who was sent to the Orenburg Govern-

ment by the Kazan University, to collect skulls of Bashkirs, and

spent some time among this people, gives a number of anthropo-

logical measurements of men, statistics as to births, and various

interesting information on the present state of the Bashkirs,

their rapid increase, their customs, religion, &c., and discusses

their future prospects.

The Golos announces that the Moscow Society for Promoting

the Development of Russian Marine Trade will continue next

year the exploration to the Gulf of the Obi, and also build some
vessels for exporting, in 1878, various merchandises from the

Obi into Europe, especially of ship-building wood to England.

M. Dahl, a teacher at the Gainag Marine School in Livonia,

with some of his pupils, will be intrusted with this task.

Some difficulties have been met with in the advance of

Potanin's expedition in Western Mongolia. When passing by

the convent of Shara Sumson the members of the expedition

were assailed by the monks, and student PosdneefF and the inter-

preter received severe injuries. Nevertheless, Potanin continues

to advance into the interior of the country.

The occurrence ofgold disseminated in small quantities through

the older geological formations of Australia has been known for

many years. But Mr. C. S. Wilkinson, of the Geological Survey

of New South Wales, has observed what seems to be a new fact,

that gold in sufficient quantity to be worth mining, occurs in a

conglomerate belonging to the Coal-measures, and that the

alluvial gold of the Old Tallawang diggings has been derived

from the waste of these conglomerates. He justly points out

that, apart from the scientific interest belonging to so venerable

an auriferous alluvium, considerable commercial importance

attaches to its discovery, seeing that the conglomerates may now
become a new source of, supply for the precious metal. At
Clough's Gully the actual conglomerate is now being worked,

and yields from i dwt. to 15 dwts. of gold per ton, and nuggets

sometimes weighing 5 ounces.
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Prof. W. H.' Flower, F.R.S.,'will commence his course of

Hunterian Lectures at the Royal Cfillege of Surgeons in Lincoln's

Inn Fields, on Friday, March 9. The lectures, nine in number,

will be delivered on Mondays, Wednesdays, and Fridays, zA four

o'clock, the subject being " The Comparative Anatomy of Man."

From the prospectus, we learn that after treating of the varia-

tions in the human external, dental, and osteological characters,

Prof. Flower will discuss the methods of estimating the capacity

of the skull, craniometry, and the peculiarities of the brain. It

is worthy of remark that anyone anxious to attend these lectures,

if not connected with the College, will be allowed to do so upon

application for a card of admission.

The Association of German naturalists meets at Munich on

September 18, and not in February, as stated in a recent number.

We are glad to be able to state that a final settlement has been

arranged between Mr. Floyd and the trustees of the late Mr. Lick's

legacy on the one hand, and Mr. Lick, the son of the testator

and the other relatives on the other. After a deduction of about

200,000 dollars the whole of the estates will be reserved for the

ends proposed by Mr. Lick, the father. The sura so secured for

scientific purposes amounts to a little less than three million of

dollars.

The French Society of Aerial Navigation has published a

circular stating that owing to internal difficulties the meetings

are suspended up to May i. Anotlser society was established

by French aeronauts—who ei caped from Paris by balloon during

the siege—last April and is called the School of French Aeronauts.

They confine themselves to practical ends, devoting themselves

exclusively to the use of balloons for scientific purposes,

A NEW aeronautical periodical, VAerostat, has been published

in Paris by M. Achille Rouland, secretary of the School of French
Aeronauts. It is to appear three times a month, and to contain

a summary of all aeronautic news.

The Dcnstonian is the name of a journal published as the

organ of St. Chad's College, Denstone, Uttoxeter. It devotes

some space to natural history.

"Geological Time" was the subject of the presidential

address of Mr. T, Mellard Reade to the Liverpool Geological

Society, and which has been published in a separate form.

Newman's Entomologist now appears as The Entomologist,

and several new features have been added which will increase its

scientific value.

A SPECIAL committee, intrusted with the elaboration of a
scheme for the representation of Russian gardening at the Paris

Exhibition of 1878, has been appointed by the Russian Society
of Gardening.

By order of the Lord President of the Council, a letter,

written by Mr. Andrew Murray, on Injurious Insects has been
sent to the Secretaries of the Agricultural Societies of England,
Scotland, and Ireland. Mr. Murray proposes a method of
stamping out these insects which is worthy of being tried.

Dr. Petermann has just published an index to his Mit-
theihmgen for the period between 1865-1874. This will be of
great value to geographers, and its value is much enhanced by
two most ingeniously-constructed index-maps which show the
various parts of the earth that have been mapped in the Mit-
thdluttgtn during that period, and in a simple way indicate
where the map will be found. Besides a general index-map
there are maps of the various Continents and of the Arctic and
Antarctic regions. By differently coloured lines the scale of the
special map referred to is shown, as also its character, whether
outline, topographical, physical, or geological.

A memorial to Lomonosoff, erected in the square of the

University of Moscow, was unveiled on the anniversary-day of

t'^e University, January 24, The memorial, which was erected

at the %'ery moderate cost of 225/., collected among professors

and students of the Moscow University (founded by Lomonosoff

in 1755), is very modest. It consists of a small bust placea on a

high very plain pyramidal pedestal bearing the inscription :

" To Lomonosoff—the Moscow University : year 1877." In an
address by M. Solovieff", Professor of History, he briefly sketched

the impulse given to science in Russia by Lomonosoff, and
insisted especially on the importance of his works in the deve-

lopment of the history of his nation. No reference was made to

the task performed by Russia's first physicist. We are glad to

take this opportunity to say that it is a great pity that the

Russian learned societies have not yet published a collection of

the works of LomonosofT, all the more as many of his writings,

dispersed in rare old periodicals, are now totally unknown or

forgotten. This neglect induces us to think that Russian men of
science have not yet fully appreciated the depth and width of the

physical conceptions of this remarkable physicist of the past

century, who not only devoted his time to the study of the most
important questions of astronomy, physics, and physical geo-

graphy (as, for instance, the transit of Venus, the existence of

ascending warm currents in the atmosphere), but also in a now
forgotten, but able paper on the Arctic Seas, expressed himself

very explicitly as to heat being but a mode of motion. We
think, therefore, that a complete edition of Lomonosoff's works
would be not only an addition to the glory of the science of the

eighteenth century, but also a most interesting acquisition for all

those who are interested in the history of science,

A party of the Swiss Alpine Club have availed themselves

of the prevailing mild weather to extend their yearly winter

excursion in the mountains as far as the Col de Balme, They
crossed the mountain -pass on January 21, and, after many
pleasant adventures, reached the hotels of the Col, which were
so deeply buried in snow that the way to the rooms had to be
made through the windows of the first floor. Other parties, of
French and Swiss excursionists, visited about the same time the

renowned archaeological ground lying in the Jura between Mont-
belliard and Porrentruy. The special aim of the excursions was
to organise a scheme for a thorough exploration and a detailed

survey of these localities to be undertaken next summer. If we
take into account the immense number of caves, rocky abris

(shelters), tumuli, grave-walls, open dwelling-places, and mega-
lithic stones scattered over this part of the Jura, and the strange

anomalies observed in the geographical distribution of these

remains of prehistoric man (only caverns and rocky abt^s being

known in the S wiss part of the Jura, whilst the French part

abounds with all kinds of remains enumerated above), we cannot

but hope that an exploration of these localities will result in

valuable contributions to prehistoric archaeology.

A NEW form of marine sounder has been described to the

French Academy by M. Tardieu. It consists of a spherical

envelope of caoutchouc, a few centimetres in thickness, com-
municating with an iron reservoir by means of a tube of small

diameter fitted with a valve. The caoutchouc envelope being

filled with mercury, any increase of the exterior pressure makes
a certain quantity of mercury pass into the iron reservoir, whence,

however, it cannot return. When the apparatus has been

lowered in deep water, the weight of the mercury found in the

reservoir enables one to determine the pressure to which it has

been subjected, and therefore the depth.

M. Felix Plateau read, at a recent meeting of the Belgian

Academy, a paper giving an account of the journeys of a large

number of Belgian naturalists during the last two centuries. This

paper is now published separately (Hayez, Brussels), and con-

tains much important information.
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The Russian Government having refused to enact a law by

which all the kooi-qans, or ancient and prehistoric grave-

mounds, so numerous in Russia, would be proclaimfd the pro-

perty of the state, a private society is now in way of formation

fnr the same purpose. The society proposes to enter into nego-

tiations with proprietors of land for receiving from them grants

of property on the koorgans, and to undertake afterwards a series

of systematical explorations of these mounds.

The Denver News states that after a severe snowstorm on the

night of December 22, 1876, the sun, next morning, rose clear,

but the air was filled with particles of frost, the refraction from

which caused the appearance of " mock suns" or "sun dogs."

First, extending from the sun right and left was a circle entirely

around the heavens. Along it were the " sun dogs " in their

usual places, with extra ones in the north-west, south-east, and

south-west, being directly opposite the sun and at right angles to

that line. A very bright circle, like a continuous rainbow, sur-

rounded the sun, at an angle twenty or thirty degrees from it,

and crossing the horizontal circle at the most brilliant of the

false suns. Another and similar circle, and of about the same

diameter, occupied the zenith. Thus there was a complete circle

around the horizon, and twenty to thirty-five degrees above it

two complete rainbow circles of exceeding brightness and seven

"mock suns" or "sun dogs." The spectacle lasted, with

changing effects, for two hours or more.

Austrian census statistics show that cretinism is prevalent to

a great extent in the more mountainous portions of the empire.

The proportion in 10,000 inhabitants is 40 in the Salzburg

district, 18 '3 in Upper Austria, 17 in Styria, 10 in Silesia, 76 in

Tyrol, &c. As yet no institution has been provided by the state

for the reception of the unfortunate victims.

A SERIES of measurements of the calorific intensity of solar

radations and of their absorption by the terrestrial atmosphere,

has been lately made by M. Crova. His mode of observation is

described in the December number of the Journal de Physique.

He has ascertained that the law of transmission of radiations

may be represented by an expression of the form y= ;

—

~— , b,
'

( I -t- ax)

in which y represents the calorific intensity of radiations which

have traversed an atmospheric thickness equal X.o x ; Q is the

so'ar constant which, in the author's experiments, is represented

by values generally superior to two units of heat received per

minute on a square centimetre ; a and b are two numerical con-

stants determined by the position of tangents to the curve drawn

at different points. The coefficient of transmissibility of the radi-

ations through an atmospheric thickness equal to unity varied, in

the circumstances in which M. Crova measured it, between about

0'940 and o'8oo, according as the atmospheric thickness already

traversed was more or less considerable.

Mineralogists have often been troubled to distinguish with

certainty between apatite and nephelin. A. Streng communi-

cates in the last Mineralogischen Mittheilungen, a simple but

secure method for overcoming this difficulty. If a drop of a

concentrated solution of ammonium molybdate in nitric acid be

placed on a thin section of an apatite crystal under a microscope,

the observer notices quickly the formation of a circle of small

yellow crystals of loM^Og -f P04(NH4)3, either in the form of

regular octahedrons or of regular rhombic dodecahedrons. A
second test is the following. If a drop of sulphuric acid be added

to a section which is already partially dissolved in nitric acid,

the formation of crystals of gypsum is easily noticed. Nephelin

yields negative results in both cases ; a positive test for its pre-

sence consists in the addition of a drop of hydrochloric acid to a

thin section under the microscope. After the lapse of a few
minutes the formation of numerous small colourless cubes of

sodium chloride is quite perceptible. They result from the

decomposition of the silicate of sodium by hydrochloric acid, and
the insolubility in the latter of the salt thereby formed.

The Bulletin of the Belgian Academy of Science (vol. 42,
Nos. 9 and 10) contains the second part of an interesting memoir
by M. J. Plateau, " On Accidental or Subjective Colours." The
author had advanced, in 1834, a theory for the explanation of
the subjective colours, and especially insisted on the circum-
stance that, after having looked some time upon a coloured
body, we mostly do not see the true complementary colour, but
some other : the orange, for instance, instead of a pure yellow,
after the blue ; or a violet, instead of the blue, after the yellow.
He explained it by supposing, firstly, that the retina, after having
received the impression of some colour, comes immediately into
such a condition as if it were influenced by the opposite colour,
but that this subjective impression soon disappears, and reap-
pears again, alternating with reappearing impressions of the
primitive colour of the coloured body; and secondly, that similar
phenomena take place also in space, i.e., that the image of the
coloured body on the retina is surrounded, firstly, by a narrow
strip of the same colour as the body (which phenomenon we call

irradiation), and then by a strip of opposite colour, around
which, under some circumstances, may reappear a third strip, of
the colour of the body looked upon. This theory having been
much opposed since its appearance, especially in Germany and
England, the author now discusses the various objections ad-

vanced against it ; those relative to the first part of the theory

were the subject of the first part of the memoir {Bulletin,

vol. 39, 1875), and those relative to iis second part are
dealt with in this second memoir. The author begins his dis-

cussion with the objections against his theory of irradiation,

dealing at great length with the opinions and objections of
Helmholtz, and treating very skilfully the many difficulties of the

whole question, among which the various myopy of the observers

seems to be an important one. Further, the author criticises

the theories of irradiation advanced until now (the imperfect

accommodation of the eye, its spherical and chromatic aberration,

and the diffraction at the borders of the pupil), and concludes

that the fact that two neighbouring irradiations may mutually

neutralise each other, would alone be sufficient to condemn all

these theories. The memoir is to be continued.

A COMPARISON has recently been made by Dr. Buff between
the indications of the thermomultiplier and the radiometer. The
two instruments were placed side by side in the cone of light

admitted through an aperture of a board from a gas lamp,

which could easily be regulated and kept constant for some
minutes. There was a glass disc in front of the thermopile. In

the galvanometer the deflections of the needle were proportional

to the deflecting force up to 21°. On tabulating deflections and
numbers of rotations, it appears that their product is very nearly

a constant number, warranting the inference that the velocity of
rotation of the little wheel is inversely proportional to the heat

action of the penetrating rays. This confirms the view that the

turning of the radiometer is due to an action of heat rays which

penetrate the glass. "If the radiometer," says Dr. Buff, "is

incapable of measuring a mechanical force of light, it none the

less wears its present name with full right. It is a special form

of thermometer, only exclusively for heat rays of high refrangi-

bility, whose heating force is proportional to the velocity of rota-

tion of the wheel."

The additions to the Zoological Society's Gardens during the

past week include a Mauge's Dasyure [Dasyurus maugm) from

Australia, presented by Mr. Robert S. Craig ; a Slender-billed

Cockatoo {Lic7netis tenuirostris) from Australia, presented by
Mr. Bartle G. Goldsmid ; a Chilian Sea Eagle {Geranoaeius

aguia) from South America, presented by Mr. C. Clifton ; a

Levaillant's Amazon {Chrysotis levaillanti) from Mexico, pre-
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sented by Mrs. Matbews ; a Common Kestrel ( Tinnunculus alau-

darius), European, presented by Mr. W. W. Hughes ; a Rough-

legged Buzzard {Archibttteo lagopus), European, presented by

Lady Bunbury j a Pa^^serine Owl {Glaticidium passerinum),

European, presented by Mr. T. W. Evans ; a Burrhel Wild

Sheep (^Ovis burrhd) from India; a Suricate {Suricata ztnik)

from South Africa ; two Beautiful Parrakeets (Psephotus ful-

cherrimus) from Australia, deposited ; a Common Rattlesnake

{Crolalus dttrissus) from North America, purchased.

SCIENTIFIC SERIALS
American Journal of Science and Arts, February.—Astro-

nomical observations on the atmosphere of the Rocky Moun-
tains made at elevations of from 4,500 to ii.oco feet, in Utah
and Wyoming Territories and Colorado, by Prof. Draper.—On
dinitroparadibrombenzols, and their derivatives, by Dr. Austen
(second paper).—On the orbit of the planet Urda (167), by C.

II. F. Peters.—Principles of compensation in chronometers, by

J. K. James, M.D.—Notes on the Vespertine strata of Virginia

and West Virginia (concluded), by W. M. Fontaine.—On the

chemical composition of the flesh of Hippo^Ussus americaniis,

by R. H. Chittenden,—Notice of Darwin on the effects of cross-

and self-fertilisation in the vegetable kingdom, by Asa Gray.

—

Note on Alicrodiscus speciosus, by S. W. Ford.—On water-
courses upon Long Island, by Elias Lewis, jun.

Poggtndorff's Annalcn der Physik und C/iemie, No. 12,

1876.—The ball supported on a jet of water, by M. Hagenbach.
—On fluorescence, by M. Lommel.—Electromagnetic properties

of unclosed electric currents (concluded), by M. Schiller.—The
thermomultiplier as a meteorological instrument, by M. Buff.

—

On the temperature of the electrodes in induction sparks, by M.
Herwig.—On an analogy of chromoxide to the oxides of the

cerite metals, by M. Wernicke.—On the theory of condensers,
by M. Aron.—On the ratio of cross- contraction to longitudinal

dilatation in caoutchouc, byM. Rontgen.—On electrical figures in

solid insulators, by M. Holfz.—On tbe work to be done in

evacuation of a given space, by M. Kola^ek.—Contributions to

history of natural sciences among the Arabians, by M. Wiede-
mann.—A historical note on Daniel Bernouilli's gas theory, by
M. Berthold. [With this number is issued No. I of the Bei-

blmtei: It contains twenty-five abstracts of various physical re-

searches that have recently been published.]

The Naturforscher (December, 1876) contains the following

papers of interest :—On the action of capillary tubes upon mer-
cury, by E. Villari.—On the influence of water upon the tempe-
rature of the soil, by E. Wollny.—On boron, by W. Hampe.

—

On the determination of the vapour-density of substances having
a high boding-point, by V. Meyer.—On the polarisation of

carbon electrodes, by H. Dufour.—On the relation of the organ
of sight to the absence or presence of light, by Herr Joseph.

—

On the age of cells and the protoplasma currents, by Herr v.

Vesque Piittlingen.—On symbiotism (the cohabiting of different

species of plants), by A. B, Frank.—On the periodic change in

the colour of a Ursas Majoris, by H. J. Klein.—On the depend-
ence of the respiration of plants upon temperature, by Adolf
Meyer.—On the frequency of shootmg-stars, by J. F. Schmidt.
—On the influence of surrounding temperatures upon the circu-

ation of matter in warm-blooded animals, by G. Colasanti.

From the Virhandlungen des naturhistorischen Vereins der
preussischen Eheinlande und West/alens (32 Jahrg., Part 2) we
note the following papers :—Section for geography, geology,
mineralogy, and palaeontology : on the meteorites of the Natural
History Museum of the University of Bonn, by Prof, vom Rath.
—On the theoretical conclusions drawn from some observations
made in a shaft of 4,000 feet depth at Sperenberg, by Prof, von
Lasaulx.—On some fossils from the Neanderthal, by Prof.
Schaafifhausen.—On the late volcanic eruption in Iceland and the
ashes fallen in Sweden, by Prof, vom Rath.—On the cause of
the ice-period, by Dr. Mohr.—On the occurrence of olivine in
basalt, by Dr. Mohr. —On the most recent eruptions on the
Island of Vulcano and their products, by Prof, vom Rath.—On
the systems of volcanic crevasses in Iceland, by Dr. Gurlt.—On
an investigation of Westphalian caves, by Prof. Schaaffhausen,

—

On the occurrence of rock salt in the Keuper formation near
Hanigsen, by Dr. Gurlt.—On remains of Verlebrata from gravel
deposits near Porta (Westphalia), by Herr Banning.—On fulgu-
rites, by Herr v. d. Marck.—On fossil fishes from Sumatra and

from Rinckhore, near Senderhorst, by the same.—Oa the
thermal sources of Oynhausen, by Herr Graeff.—On the origin
of and changes in Downs, with special reference to those of Uie
German coasts of the North Sea, by Herr Borggreve.—On the
geology of Eastern Transylvania, by Prof, vom Rath. Botanical
Section : On dichogamy and the conditions regulating the pro-
duction of blos.^oms in plants which bear fruit periodically, by
Herr Borggreve.—On the formation of the primordial tube, by
Herr Pfeffer.—On the production of high hydrostatical pressure
through endosmotic action, by the same.—On the fruit of Hura
crepitans, by Herr Andrac. Section for Anthropology, Geology,
and Anatomy : On the palates ol Ptenoglossa, by Prof. Troschel
—On a luminous beetle of the Physodora family from Java, by
Herr Moknike.—On the fertilisation of the ova oi Araneida, by
Herr Bertkau.—On a stone sarcophagus found near Sechtem
(on the Cologne-Bonn railway), containing well-preserved red
hair of reddish tint, by Prof. Schaaffhausen,—On the various
views of different naturalists on the reproduction of eels, by Prof.
Troschel.—On the so-called Cribellum of L. Koch, by Herr
Bertkau.—On some rare and remarkable Arachnida of the
Rhenish fauna, by the same.—On stone implements and other
objects found in the Klusenstein and Martin's Caves, by Prof.

Schaaffhausen. Section for Chemistry, Technology, Physics,

and Astronomy : On the separation of ethyl-b'ses by means of
oxalic ether, by Prof. Wallach.—On converting amides into

bromides, by V. von Richter.—On indium, by the same. —On
some experiments withhydrobenzoines, by Herr Zincke.—On an
apparatus for measuring very small fractions of time, by Herr
Gieseler.—On a new electro-dynamical law, by Prof. Clausiug.

Physiological Section : On the functions of the spinal cord, by
Dr. Frensberg.—On the structure of the tissues of blood-veiaels

and the inflammation of veins, by Herr Kcister.—On santonine

poisoning, by Herr Binz.—^On the influence of salicylic acid

upon the bones, by Herr Koster, The remaining papers are of
purely medical interest,

Reale Istituto Lombardo di Scicuze e Lettere. Rendiconti,

December 28, 1876.—On some differential equations with alge-

braic integral, by M. Brioschi.—On the electric theory of the

radiometer, by M. Ferrini.—On the anti-fermentative action of

boric acid, and its application in therapeutics, by M, Polli,—On
the sclerotium oryza, a new vegetable parasite which has devas-

tated many rice-fields of Lombardy and the Novarese during the

past year, by M Cattaneo.—Mildella, a new genus, type of new
tribes of Polypodiaceae.—Graeco-lndian studies, by M. Cantor.

Relating to geometry, algebra, astronomy ; &c,

Morphologisches jfahrbuck, vol. ii, part 3.—On the structure

of the skin and dermal sense-organs of Urodela (Proteus, Meno-
poma, Cryptobranchus, Salamandra, Triton, Salamandrina), by
F. Leydig, four plates.—On the metamorphosis of Echiurus, by
W. Salensky, four stages figured.—On the exoskeleton of fishes,

by O. Hertwig. Part i, sixty-eight pages, six plates, relating to

Siluroids and Accipenseroids. The placoid scales of Selachians,

the dermal teeth of Siluroids, and the dermal scutes of Accipen-

seroids are shown to be homologous.—Contribution to the mor-

phology of the limbs of vertebrates, by Prof. Gegenbaur.—The
most ancient form of the carpus and tarsus of Amphibia, by R,

Wiedersheim.

SOCIETIES AND ACADEMIES
London

Royal Society, February 8.—" On the Transport of Solid

and Liquid Particles in Sewer Gases," By E. Frankland,

F.R.S.
The suspension of vast aggregate quantities of solid and liquid

particles in our atmosphere is the subject of daily remark. Cloud,

fog, and stnoke consist of such particles, and I have repeatedly

seen at a distance of a few feet abundance of snow-crystals float-

ing in the air, when the atmosphere was apparently perfectly

clear and cloudless by placing the eye in shadow and then look-

ing into the sunshine.

Prof. Tyndall has, I conceive, proved that a very large propor-

tion of the suspended particles in the London atmosphere consists

of water and other volatile liquid or solid matter by showing that

the heat of boihng water is sufficient to dissipate them. That

this is the true explanation of the disappearance of such particles

by the application of a moderate degree of heat, and that it is

not caused by the rarefied air from the heated body ascending

and leaving behind the suspended matter, as suggested by
Tyndall is, I think, conclusively proved by experiments in which
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I found that suspended particles of sal ammoniac subsided in an

atmosphere of hydrogen scarcely twice as fast as in atmospheric

air.

Thus an atmosphere fourteen times as rare as that of London
(and, as Pro*". Stokes remarked, possessing only half the viscosity

of air), still offers sufficient resistance to the subsidence of minute

suspended particles to prevent them from falling more rapidly

than one inch per minute. Such particles could not therefore be

left behind by an ascending current of the slightly rarefied but

more viscous air produced by an increase of temperature to

100° C.

In addition to these aqueous and other volatile particles which
disappear by a gentle heat, there are also others which consist

partly of organic and partly of mineral matters. But the

organic seem greatly to preponderate in the air of towns, because

such air becomes apparently perfectly clear after it has been
ignited.

The processes of fermentation, putrefaction, and decay afford

abundant evidence that zymotic and other living germs are pre-

sent amon-jst the organic portion of the suspended matters, whilst

many analyses of rain-water, made by myself and others, show
that the salts of sea-water are amongst the mineral constituents

floating in the atmosphere.

Of the zymotic matters, those which produce disease in man
are obviously of the greatest importance. The outbreak of

Asiatic cholera in Southampton in the year 1866, for instance,

was traced by the late Prof. Parkes, F.R. S., to the dispersion

of infected sewanje through the air. The sewage became infected

by the intesLinal discharges from some cholera patients who
landed from the Peninsular and Oriental Company's steamship

Poonak.
In this case the dispersion was produced by the pumping of

the infected sewage and its discharge, in a frothy condition,

down an open channel eight or nine feet long. The efifluvium

disengaged from this seething stream was described as over-

powering, and was bitterly complained of by the inhabitants of

the adjacent clean and airy houses, amongst whom a virulent

epidemic of Asiatic cholera broke out a few days after the

se«rage received the infected dejections. Nevertheless the dis-

charge of the frothy liquid was kept up day and night for about

a fortnight, and 107 persons perished. At length a closed iron

pipe was substituted for the open conduit ; from that day the

number of cholera cases diminished, and within a week of the

protection of the conduit the epidemic was virtually over.

In this example a potent cause of the suspension of the zymotic

poison in the air was obvious, but in the many alleged instances

of the propagation of typhoid fever by sewer gases, the condition

of dispersion is not so evident. Does the flow of sewage in a

properly constructed sewer produce sufficient agitation to dis-

perse liquid particles through the air-space of the sewer? I

endeavoured to answer this question by violently agitating a

soluti jn of lithic chloride in a glass cylinder three inches in

diameter and thirty inches high, with a wooden rod, and ascer-

taining whether the atmosphere at the mouth of the cylinder

became impregnated with the liquid, by testing it with the flame

of a Bunsen burner ; but no trace of lithium could be detected at

the mouth of the jar, even after an agitation much in excess of

what would ordinarily occur in a sewer.

There is, however, another kind of agitation to which sewage
is subject that may produce a very different result—I allude to

the development of gases during the processes of fermentation

and putrefaction. It is well known that the bursting of minute
bubbles of gas at the surface of an effervescing liquid causes the

projection of visible liquid particles into the air to the height of

several inches. Such visible particles are seen to fall back again

immediately into the liquid ; but it appeared to me not unlikely

that other particles, too minute to be seen, might be simul-

taneously projected, and by reason of the smallness of their

masses in relation to their sectional areas, might continue sus-

pended in the air for a long time. To ascertain the fallacy or

truth of this notion I made the following experiment :

—

A quantity of a strong solution of lithic chloride was placed in

a shallow basin and acidulated with hydrochloric acid ; fragments

of white marble were then added, and a paper tube five inches

in diameter and five feet high was placed vertically above the

basin. So long as the effervescence continued, abundance of

particles of lithium were visible in a Bunsen flame held at the

upper end of the tube. A tinplate tube three inches in diameter
and twelve feet long was now placed in such a position as to
bring one of its open ends over the top of the paper tube. The
tin tube was nearly horizontal but slightly inclined upwards from

the paper tube, so as to cause a gentle draught of air to pass
through it, when it was slightly heated externally near its lower
extremity. A Bunsen flame placed at the end of this tube
furthest away from the effervescing liquid, showed that the sus-

pended particles of solution of lithic chloride were not perceptibly
less numerous than at the mouth of the paper tube ; neither

were they much diminishei at the further end of the tin tube
when the height of the paper tube was increased to nine and a half

feet. There can, I think, be little doubt that these particles,

v/hich had thus been carried along by a gentle current of air for

a distance of twenty-one feet, would be similarly conveyed to

very much greater distances.

The following conclusions as to the behaviour of flowing sewage
may be drawn from these experiments :

—

1. The moderate agitation of a liquid does not cause the sus-

pension of liquid particles capable of transport by the circum-
ambient air, and therefore the flow of fresh sewage through a
properly constructed sewer is not likely to be attended by the
suspension of zymotic matters in the air of the sewer.

2. rhe breaking of minute gas-bubbles on the surface of a
liquid consequent upon the generation of gas within the body of
the liquid is a potent cause of the suspension of transportable
liquid particles in the surrounding air, and therefore when,
through the stagnation of sewage or constructive defects which
allow of the retention of excrementitious matters for several days
in the sewer, putrefaction sets in and causes the generation of
gases, the suspension of zymotic matters in the air of the sewer
is extremely likely to occur.

3. It is therefore of the greatest importance to the health of
towns, villages, and even isolated houses, that foul liquids should
pass freely and quickly through sewers and drain-pipes, so as to

secure their discharge from the sewerage system before putrefac-

tion sets in.

Linnean Society, February i.—Mr. G. Bentham, F.R.S.,
vice-president, in the chair.—Messrs. G. Boulgej, Alfred S.

Heath, and William Meiler, were elected Fellows of the Society.

—Mr. A. W. Bennett exhibited, and made remarks on, certain

specimens of insects illustrating mimicry ; these had been cap-
tured in Syria by Mr. N. Godman.—An unusual form of double
anemone, and some excessively large oak-leaves gathered near
Croydon, were shown by Mr. S. Stevens, and they evoked dis-

cussion from the Chairman and other Fellows present.—Sir John
Lubbock then proceeded with Part 4 of his contributions on the
habits of ants, bee?, and wasps. In this communication he
illustrated by ingenious experiments his modus operandi of test-

ing their faculties, dispositions, habits, &c. , by something of a
doublf: F apparatus ( R), whereby an interval of three-tenths

of an inch, either by a drop from above or reaching upwards the

distance from below, alone prevented ants from gaining access to

a covered glass cell filled with larvse. They evidently had not
the acumen to surmount the three-tenths of open space, although
they had lor hours before been traversing the route and carrying

off larv32 previous to the small gap being made. Industry was
conspicuously shown by one specimen, which Sir John used to

place in solitary confinement in a bottle for hours, and once for

days, but the moment released it commenced its labjriouslarvse-

gathering propensities. It seems, fro.ia other experiments, that

ants in difficulties within sight of their companions are by no means
always assisted or relieved, other attractions, food and such like,

possessing greater interest for them. On putting some specimens
under the influence of chloroform, little or no notice was taken of

those insensible by their companions, the tendency apparently being
to let friends lie and throw over the edge of the board strangers

thus chloroformed. It seems that to get ants properly intoxi-

cated with spirit for experimental purposes is no easy matter,

some recovering too quickly, and others remaining so thoroughly
dead drunk as to come under the rank of impracticables ; while

between reeling friends and strangers the experimenter finds

himself baffl:d. The sober ants are exceedingly puzzled at

finding their friends in such a condition. As a general rule they

picked up drunken friends and carried them to the nest, whilst

they threw into the water and drowned strangers. In some in-

stances confusion arose, for a few of the strangers were carried

to the nest and friends tumbled into the water, but they did not

return to the rescue of the friends, though strangers were after-

wards expelled from the nest. Sir John expresses surprise that

ants of one nest perfectly well know each other. Even after a

year's separation old companions are recognised and amicably

received, whereas strangers, particularly among the LasiusJlavus,

are almost invariably attacked and msdtreated, even when intro-
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duced in the mixed company of old friends. Sight cannot be
jxCute ; for example, in experiments food was placed on a glass

slip a few inches from the nest, the straight road to and from the

nest being soon familiar to the ants ; but when the food had
been shifted only a short distance from its first position it was long
ere it was discovered. Indeed they wandered from a few minutes
to half an hour in the most extraordinary circuitous routes before

finding out the direct road between the nest and food, and via
veisd. Slavery in certain genera is a positive institution, the

Amazon ants {Polyirgus rufesans) absolutely requiring slave

assistants to clean, to dress, and to feed them, else they will

rather die than help themselves, though foorl be close at hand.

A curious blind woodlou.-e {Platyarthriis hoffmanse^ii) is allowed

hoU'^e room by the ants, it acts as a kind of scavenger, the ants

taking little notice of the woodlice, and even migrate leaving

them behind. Some new species of Diptera of the family Pho-

ridre he finds to be parasitic on our house ants ; and Mr. Vernal

has recently described these interesting forms.—A paper on the

aspects of the vegetation of Rodriguez was read by Mr. I. Bailey

Balfour, who accompanied as botanist the Transit of Venus Ex-
pedition in 1874. It seems that, like the flora of St. Helena, that

of Rodriguez has undergone great change.^, partly by human and
other agencies. It is insular, dry, and temperate rather than
humid, and tropical in character. The facies is predominantly

Asiatic, though forms of Mascarene type, and even Polynesian

and American forms, are sparsely met with. The leaves of many
plants Mr. Balfour observed exhibited heteromorphism of a
marked kind, and this he described with some fulness, remarking
that while as a whole in degree and kind variable, yet among
species the leaf variation is pretty uniform.—The fungi of the

Challeni^er Expedition (third notice), by the Rev. M.J. Berkeley,

and on Steere's collection of tropical ferns, by Prof. Harrington,

U.S., were papers announced and taken as read.

Zoological Society, February 20.—Prof. Flower, F.R.S.,

vice-president, in the chair.—Mr. Osbert Salvin, F.R, S., ex-

hibited a series of drawings taken during Hunter's voyage to

Australia in 1788-92, wherein Duke of York Island as it then

existed was depicted, together with various objects of natural

history.—A communication was read from Prof. Owen, C. B.,

containing an account of some additional evidence recently ob-

tained of the former existence of extinct birds allied to the genus
Dromornis in Australia.—Mr. Sclater read a paper on the birds

collected by the Rev. George Brown on Duke of York Island

and on the adjoining parts of New Ireland and New Britain.

Eleven species were described as new to science, amongst which
were a new Kingfisher proposed to be called Tanysiptera 7iiqri-

ceps, and a new Pigeon to which the name of Macropygia brmvni

was assigned.—Dr. G. E. Dobson read a paper on a collection

of Bats collected by the Rev. George Brown in Duke of York
Island and the adjacent parts of New Ireland and New Britain.

Amongst these four were considered to belong to undescribed

species, and one of these to a new genus of the Frugivorous Bats,

proposed to be called Melonycieris.—Mr. Edward R. Alston

read a paper on the Rodents and Marsupials collected by the

Rev. G. Brown in Duke of York Island, New Britain, and New
Ireland. The species, six in number, were either identical with

New Guinea forms or nearly allied. For the three ne at species the

names of Mus browni, Uroinys ru/escens, and Alacropus lugens

were proposed.—Messrs. O. Salvin and F. Du Cane Godman
read the descriptions of a collection of Lepidoptera made by the

Rev. George Brown on Duke of York Island and its neighbour-

hood. The series of Butterflies contained twenty-six genera and
forty species, while in that of the Mo:hs eleven genera were
represented by fourteen species.—Mr. E. J. Miers read a descrip-

tion of the Crustacea collected by the Rev. G. Brown on Duke
of York Island. The collection, with one exception {Lysiosquilla

arenaria), belonged to the Decapoda, and contained in all forty-

four specimens representing sixteen species. Although none of

the species were new to science, several were interesting and
little-known forms.—Dr. A. Giinther, F.R.S., read a paper on
a collection of Reptiles and Fishes made by the Rev. George
Brown on Duke of York Island, New Ireland, and New Britain.

Of nine lizards represented in the collection one was described

as new, and of eleven snakes three were considered to be hitherto

unknown. Amongst the latter was a new genus and species of

Erycidae, proposed to be called Erebophis asper.—Mr. H. W.
Bates read a paper on the Coleoptera collected by Mr. George
Brown on Duke oi York Island, New Ireland, and New Britain,

The collection comprised forty-four species, and contained some
of the finest species of the New Guinea Fauna. Amongst these

were many examples of a new Longicom, proposed to be called

Batocaa bro-vtii, after its discoverer.

Geological Society, February 7.—Prof. P. Martin Duncan,
F.R.S., president, in the chair.— James Durham, Herbert
William Harrison, William Hutchinson, H. M. Klaassen,
Graeme Ogilvie, Joseph William Spencer, and Griffin W. Vyse
were elected Fellows of the Society.—The following communi-
cations were read :—On the chemical and mineralogical changes
which have taken place in certain eruptive rocks of North
Wales, by John Arthur Phillips, F.G.S. In this paper the
author described the felspathic rock of Penmaenmawr, which
has been erupted through Silurian strata, and rises to a height of

1,553 f'^s' above the level of the sea. The rock, which is com-
posed of crystalline felspar with minute crystals of some horn-
blendic mineral, is fine-grained and greenish grey, divided into

beds by joints dipping north at an angle of about 45", and again
divided by double jointings, sometimes so developed as to render
the pjck distinctly columnar. At the eastern end of the moun-
tain the stone is so close in texture as ofien almost to resemble
chert. In the next two quarries westward the rock is coarser,

and its jointing less regular. In the most westerly quarry the
stone is generally fresher in appearance, closer in grain, and
greener in colour. All these stones are probably modifications

of the same original rock. From the chemical analysis of the
rocks the author concludes that, supposing them all to have had
originally the same composition as the unaltered rock in the

most westerly quarry, that at the extreme east of the mountain
has lost about 3 per cent, of silica, and the others have received

respectively an increase of i "35 and 0*77 per cent, of silica.

—

On a new species of Belemnitcs and Salenia from the Middle
Tertiaries of South Australia," by Ralph Tate, F.G.S., Pro-
fessor of Natural Science in the University of Adelaide. The
author noticed the occurrence in deposits of supposed Miocene
age in South Australia of a species of Belemnite {Belemnites

senescens) and a Salenia (6". tertiaria). These fossils were ob-
tained from Aldenga, twenty-six miles south of Adelaide, on the
east coast of St. Vincent's Gulf, where the long series of sea-

cliffs contains an assemblage of fossils identical with that of the
Murray River beds. The Salenia is especially interesting on
account of the discovery of a living species of the genus by the
naturalists of the Challenger.—On Alauisaurus gardneri (Seeley),

an Elasmosaurian (rom the base of the gault at Folkstone, by
Plarry Govier Seeley, F.L.S., F. G. S., Professor of Geography
at King's College, London. The author described the skeleton

of a great long-necked Saurian obtained by Mr. J. S. Gardner
from the Gault of the cliff at Folkestone. The remains obtained

included a tooth, a long series of vertebree, some ribs, bones of

the pectoral arch, the femur, and some phalanges, indicating a

very large species, which the author referred, with some doubt,

to the genus Mauisauriis of Dr. Hector, founded upon a Saurian
from the Cretaceous formation of New Zealand. He gave it the

name of Alauisaurtis gardneri in honour of its discoverer. A
small heap of pebbles was found in the neighbourhood of the

ribs, and it was supposed that these had been contained in the

stomach of the animal.

Anthropological Institute, February 13.—Mr. John Evans,

F.R.S., president, in the chair,—Miss Buckland read a paper
on primitive agriculture, in which the value of the study of the sub-

ject was explained, as determining migrations, &c., of nations in

pre-historic times. It was observed that agriculture could only

have been practised by peoples having settled habitats, and was
probably carried on then, as often is the case now, by women

;

that agriculture was and is still unknown to some of the lower

races who confine themselves to the cultivation of indigenous

roots and fruits, whilst the higher races cultivated the cereals.

The origin of the cereals is still obscure, and maize, which has
been considered indigenous to the New World, and unknown in

Europe before the time of Columbus, was, in the opinion of Miss
Buckland (based on the reports of recent travellers in Africa,

Madagascar, New Guinea, China, &c.), cultivated by peoples

which have never had intercourse with Europeans. In America,
China, and Ancient Egypt there are traces of a time anterior to

that of the cultivation of the cereals ; and a similarity of myths,
customs, &c., of China, Egypt, Peru, and Mexico leads to the

conclusion that an allied pre-Aryan race introduced cereals into

all these countries. In the discussion, Mr. Boyd Dawkins, the

president, and others took part.—Mr. H. Hjde Clarke exhibited

some weapons from the Amazon River, on which Mr, Franks
and others remarked, —Lord Rosehill exhibited a collection of
very fine and large flint weapons, objects, &c., from Honduras.
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The president, Mr. Blackmore, Mr. Franks, and others spoke

on the subject.

Society of Telegraph Engineers, February 5.—Prof.

Abel, F.R.S., in the chair.—The paper read vras on shunts and

their applications to electrometric and telegraphic purposes, by

Mr. W. H. Preece. Having briefly explained the laws of shunts,

Mr. Preece referred to the use of shunts for measuring purposes

as well as to their early employment in practical telegraphy. The
author entered minutely into the question of electro-magnetic

induction, and gave the results of the experimental investigations

on the "extra" current upon which he has been recently engaged.

The " extra " current which is received from a simple coil of

insulated copper wire being selected as the unit, it was shown

that by the insertion of a core as well as by varying the quantity

of iron in the armature, the strength of the " extra " current might

be increased no less than 2,238 times. The means which should

be adopted in order to counteract the prejudicial effects of the

extra currents upon the speed, of working were then described at

length, and the employment of electro-magnetic shunts in order

to compensate for the static induction which proves so trouble-

some on long lines was also fully gone into.

Medical Microscopical Society, January 19.—Annual

General Meeting.—Dr. J. F. Payne, piesident, ia the chair. -

The secretary's report for the year 1876 was read.—Twelve

papers on important svibjects were read durmg the year, of which

four were illustrative of new forms of instruments applicable to

medical histology.—The number of members in December,

1876, was 129.—The retiring President (Dr. Payne) then de-

livered his address, in the course of which he remarked that

the Society was passing through a crisis, having outgrown

its developmental stage, and that its sphere of usefulness was to

be found rather among medical practitioners than among
students, for whom it was first intended. After pointing out the

special function of the Society to be the study of histology in

its relation to medical practice and public health, the speaker

passed in review the work done during the past year by tlie

members of the Society.

Victoria (Philosophical) Institute, February 19. —Dr. C.

Brooke, F.R.S., in the chair.—Mr. Morshead read a paper on

comparative psychology.

Boston

Natural History Society.—Mr. Hyatt's important contri-

bution on the life-history of the groups of Ammonites {Proceed-

ings, December, 1876) develops and applies in detail to the

Stephanoceras group (of which A. humphtesianits is an important

member), his doctrines as to the period in life at which specific

peculiarities appear. He endeavours to pi ove that the species of

a group inherit the characteristics of their ancestors at earlier and
earlier periods, until they become present even in the very young
forms. He further brings forward evidence of the inheritance

of old-age or senile characters which forebode the extinction of the

group. Thus the successive species of almost all large groups

sooner or later inherit the senile features of their ancestors, so

as to reproduce them at early stages. Further, there is a broad

similarity between the senile characters in different groups.

Paris

Academy of Sciences, February 19.—M. Peligot in the

chair.—The following papers were read :—Meridian observations

of small planets, at the Greenwich and Paris Observatories,

during the fourth trimestre of 1876; communicated by M. Le
Veirier.—The human species, by M. de Quatrefages. An out-

line of the views published in his new work on the subject.

—

Remarks of M. Chevreul on a recent note of M. Radziszewski
relative to phosphorescence of organic bodies.— Properties

common to canals, to conduit pipes, and to rivers with
uniform flow (continued), by M. Boileau.-—MM, Dumas,
Milne-Edwards and Boussingault were appointed a Com-
mission to give an opinion on the matter of discussion be-

tween Dr. Bastian and M. Pasteur.—On the air-jet in water,

by M. de Romilly. When a steady jet is sent normally against

the surface, and the tube gradually withdrawn, there is found a dis-

tance at which a smooth pocket, deeper than broad, is made at the
surface, showing often a slow rotation, and giving a sound, which
is strengthened if the same note be played on the violin. When
a jet is sent upwards from an orifice near the bottom of a vessel
of water, a spherical air-chamber forms about and under the

orifice, becoming the base of an ascending air-column, which

base is more than triple the diameter of the orifice. The column

suddenly contracts near the orifice, then gradually widens. The
author describes some other effects.—On Kepler's problem, by

M. de Gasparis.—On orthogonal systems comprising a family

of surfaces " of the second degree, by M. Darboux.—Memoir
on the methods employed for determination of the curves

of astronomical objectives, accompanied with tables for abridg-

ing the calculation, by M. Martin.—On a means of varying

the focussing of a microscope without touching either the in-

strument, or the object, and without altering the direction

of the line of vision, by M. Govi. This is based on the fact

that the interposition between objective and object of a medium
more refringent than air, with plane parallel sides at right-

angles to the axis of the microscope, will cause an apparent ele-

vation of the object represented hy d — e , where ^is the

elevation produced, e the thickness of the medium, and 11 its

index of refraction relatively to air or vacuum. He uses a vessel

of liquid with glass bottom and varies the height of the surface

either with a plunger or a communicating vessel.—New process

of photomicrography, by M. Fayel. The upper end of the micro-

scope catches m a wooden frame on colonnettes, the aperture of

this corresponding with that of a dark chamber whicli can be

plac'-d or removed at will. In this chamber is a moveable

plano-convex lens, and through it an image equal to that seen

by the eye is thrown on sensitised glass.—On the micro-

scope and the dark chamber, by M. Neyreneuf. This gives

some theoretical results from examination of Dr. Fayel's method.

—On the manufacture of carbon conductors for the electric lamp,,

by M. Carre. He reminded the Academy of his own experi-

ments. Moistening carbon-powder with syrups of gum, ;;elatine,

&c., or fixed oils thickened with resins, he gets plastic and con-

sistent pastes very suitable for making carbon points of. Even
without other admixture, they give more light than the ordinary

carbons, in the proportion of i '25 to I.—Study and determina-

tion of the principal colouring matters used to falsify wines, by

M. Chanal.—On the action of alkaline sulphocyanates on chlor-

hydrates of alkalies of the fatty series, by M. De Clermont.

—

Action of electrolytic oxygen on glycol, by M. Renard.—On the

discharge of the torpedo, studied with Lippmann's electrometer,

by M. Marey. If the discharge of a torpedo, much weakened,

be directed into the electrometer, the mercury moves in the posi-

tive direction, in a jerky way, progressing always more than it

goes back. This shows a striking analogy to the phenomena of

muscular contraction.—On the localisation of copper in the

system, after ingestion of a salt of this metal, by ]\I. Rabuteau.

It would be rash to affirm poisoning with a salt of copper, be-

cause eight or even twelve centigrammes of the metal might be

found in the liver. Salts of copper are less poisonous than

hitherto supposed.—On the first development of a star-fish, by

M. Fol.—On the hair of vine-shoots, applied to manufacture of

paper, by M. Boutin.—On the reconcilement of moral liberty

with scientific determinism, by M. Boussinesq.

CONTENTS Pack

Government Grants in Aid of Science 363

The Life of Sir William Fairbairn ..... ' 37°

Groth's " Crystallography " 37^

Our Book Shelf :

—

Morren's " Digestion Vegetale, 'Note sur le Role des Ferments
dans la Nutrition des Plantes " 373

Letters to thb Editor :

—

Hj'groscopic Seeds. — Francis Darwin 374
Mind and Matter.—Rev. J L. Tuppkr .374

Atmospheric Currents. —Joseph John Murphy 374
Halo round Shadow.—Arnulph Malloch {With Illustration) . 375:
Meteor.—C. M. Inglebv 37S^-

Tape-worm in Rabbits.—Gbo RGB J. Romanes 37S|
A Problem IN THE Natural History of the Salmon 37|J

The South African Museum 37fl
Atlantic Soundings. By John Jambs Wild ( JFz'M ./»/«/) . . . 3f
HuMMOCKY Moraine Drift. By G. H. Kinahan (^m/i Illustra-

tion) 37_,^

Contraction OF the Leaf of "DioNyEA Muscipula" 379
The Spontaneous Generation Question. By M. Pasteur and

Dr. H. C. Bastian, F.R.S 380

Our Astronomical Column :

—

The New Comet 381

The Variable-star T Coronae Borealis 381

The Radcliffe Observations, T874 • • •
3^'

Dun Echt Observatory Publications, Vol. i 381

Notes 382

SciB'NTiFic Serials • 3°5

Societies and Academies 385



NA JURE 389

THURSDAY, MARCH 8, 1877

SCIENTIFIC WORTHIES
X.—Hermann Ludwig Ferdinand Helmholtz

rHE contributions made by Helmholtz to mathema-

tics, physics, physiology, psychology, and aesthetics,

are well known to all cultivators of these various subjects.

Most of those who have risen to eminence in any one of

these sciences have done so by devoting their whole atten-

tion to that science exclusively, so that it is only rarely that

the cultivators of different branches can be of service to

each other by contributing to one science the skill they

have acquired by the study of another.

Hence the ordinary growth of human knowledge is by
accumulation round a number of distinct centres. The
time, however, must sooner or later arrive when two or

more departments of knowledge can no longer remain

independent of each other, but must be fused into a con-

sistent whole. But though men of science may be pro-

foundly convinced of the necessity of such a fusion, the

operation itself is a most arduous one. For though the

phenomena of nature are all consistent with each other,

we have to deal not only with these, but with the hypo-

theses which have been invented to systematise them

;

and it by no means follows that because one set of obser-

vers have laboured with all sincerity to reduce to order

one group of phenomena, the hypotheses which they have

formed will be consistent with those by which a second

set of observers have explained a different set of pheno-

nomena. Each science may appear tolerably consistent

within itself, but before they can be combined into one, each

must be stripped of the daubing of untempered mortar by
which its parts have been prematurely made to cohere.

Hence the operation of fusing two sciences into one

generally involves much criticism of established methods,

and the explosion of many pieces of fancied knowledge

which may have been long held in scientific reputation.

Most of those physical sciences which deal with things

without life have either undergone this fusion or are in a
fair state of preparation for it, and the form which each

finally assumes is that of a branch of dynamics.

Many cultivators of the biological sciences have been

impressed with the conviction that for an adequate study

of their subject a thorough knowledge of dynamical

science is essential. But the manner in which some of

them have cut and pared at the facts in order to bring the

phenomena within the range of their dynamics, has tended

to throw discredit on all attempts to apply dynamical

methods to biology.

We purpose to make a few remarks on a portion of the

scientific work of Helmholtz, who is himself the most

illustrious example not merely of extensive acquaintance

with science combined with thoroughness, but of a tho-

roughness which of itself demands the mastery of many
sciences, and in so doing makes its mark on each.

Hermann Ludwig Ferdinand Helmholtz was born

August 31, 1 82 1, at Potsdam, where his father, Ferdi-

nand Helmholtz, was Professor of the Gymnasium. His

mother, Caroline Penn, was of an emigrated English

family. His father's means would not admit of his study-

ing science otherwise than as a medical student. He
Vol. XV.—No. 384

therefore became a military surgeon, and continued in

that position till the end of 1848, when he was appointed

Assistant of the Anatomical Museum of Berlin, and

Teacher of Anatomy at the Academy of Arts. In the

following year he went to Konigsberg, in Prussia, as Pro-

fessor of Physiology. In 1856 he became Professor of

Anatomy and Physiology at the University of Bonn ; in

1859, Professor of Physiology at the University of Heidel-

berg ; and, in 1871, Professor of Natural Philosophy to

the University of Berlin.

It was during his career as a military surgeon that he

published his celebrated essay on " The Conservation of

Energy."

The science of dynamics has been so long established,

that it is hardly conceivable that any addition to its

fundamental principles should yet remain to be made.

But in the application of pure dynamics to actual bodies

a great deal remains to be done. The great work for the

men of science of the present age is to extend our know-

ledge of the motion of matter from those instances in

which we can see and measure the motion to those in

which our senses are unable to trace it. For this purpose

we must avail ourselves of such principles of dynamics

as are applicable to cases in which the precise nature of

the motion cannot be directly observed, and we must also

discover methods of observation by which effects which

indicate the nature of the unseen motion may be mea-

sured. It is unnecessary here to refer to the labours of

the different men of science who, each in his own way,

have contributed by experiment, calculation, or specula-

tion, to the establishment of the principle of the conser-

vation of energy ; but there can be no doubt that a very

great impulse was communicated to this research by the

publication in 1847, of Helmholtz's essay " Ueber die

Erhaltung der Kraft," which we must now (and correctly,

as a matter of science) translate Conservation of Energy,

though in the translation which appeared in Taylor's

" Scientific Memoirs," the word Kraft was translated

Force in accordance with the ordinary literary usage of

that time.

In this essay Helmholtz showed that if the forces

acting between material bodies were equivalent to attrac-

tions or repulsions between the particles of these bodies,

the intensity of which depends only on the distance, then

the configuration and motion of any material system

would be subject to a certain equation, which, when ex-

pressed in words, is the principle of the conservation of

energy.

Whether this equation applies to actual material

systems is a matter which experiment alone can decide*

but the search for what was called the perpetual motion

has been carried on for so long, and always in vain,

that we may now appeal to the united experience of a

large number of most ingenious men, any one of whom,
if he had once discovered a violation of the principle,

would have turned it to most profitable account.

Besides this, if the principle were in any degree incor-

rect, the ordinary processes of nature, carried on as

they are incessantly and in all possible combinations,

would be certain now and then to produce observable

and even startling phenomena, arising from the accu-

mulated effects of any slight divergence from the principle

of conservation.
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But the scientific importance of the principle of the

conservation of energy does not depend merely on its

accuracy as a statement of fact, nor even on the remark-

able conclusions which may be deduced from it, but on

the fertility of the methods founded on this principle.

Whether our work is to form a science by the colliga-

tion of known facts, or to seek for an explanation of ob-

scure phenomena by devising a course of experiments,

the principle of the conservation of energy is our unfail-

ing guide. It gives us a scheme by which we may ar-

range the facts of any physical science as instances of

the transformation of energy from one form to another.

It also indicates that in the study of any new phenomenon
our first inquiry must be, How can this phenomenon be

explained as a transformation of energy ? What is the

original form of the energy ? What is its final form ? and
What are the conditions of the transformation ?

To appreciate the full scientific value of Helmholtz's

little essay on this subject, we should have to ask those

to whom we owe the greatest discoveries in thermody-

namics and other branches of modern physics, how many
times they have read it over, and how often during their

researches they felt the weighty statements of Helmholtz

acting on their minds like an irresistible driving-power.

We come next to his researches on the eye and on

vision, as they are given in his book on Physiological

Optics. Every modern oculist will admit that the ophthal-

moscope, the original form of which was invented by

Helmholtz, has substituted observation for conjecture in

the diagnosis of diseases of the inner parts of the eye, and
has enabled operations on the eye to be made with greater

certainty.

But though the ophthalmoscope is an indispensable aid

to the oculist, a knowledge of optical principles is of still

greater importance. Whatever optical information he

had was formerly obtained from text-books, the only

practical object of which seemed to be to explain the con-

struction of telescopes. They were full of very inelegant

mathematics, and most of the results were quite inappli-

cable to the eye.

The importance to the physiologist and the physician

of a thorough knowledge of physical principles has often

been insisted on, but unless the physical principles are

presented.in a form which can be directly applied to the

complex structures of the living body, they are of very

little use to him ; but Helmholtz, Bonders, and Listing, by

the application to the eye of Gauss's theory of the cardinal

points of an instrument, have made it possible to acquire

a competent knowledge of the optical effects of the eye by

a few direct observations.

But perhaps the most important service conferred on

science by this great work consists in the way in which the

study of the eye and vision is made to illustrate the con-

ditions of sensation and of voluntary motion. In no depart-

ment of research is the combined and concentrated light

of all the sciences more necessary than in the investiga-

tion of sensation. The purely subjective school of psy-

chologists used to assert that for the analysis of sensation

no apparatus was required except what every man carries

within himself, for, since a sensation can exist nowhere
except in our own consciousness, the only possible

method for the study of sensations must be an un-

biased contemplation of our own frame of mind. Others

might study the conditions under which an impulse is

propagated along a nerve, and might suppose that while

doing so they were studying sensations, but though such

a procedure leaves out of account the very essence of the

phenomenon, and treats a fact of consciousness as if it

were an electric current, the methods which it has sug-

gested have been more fertile in results than the method
of self-contemplation has ever been.

But the best results are obtained when we employ all

the resources of physical science so as to vary the nature

and intensity of the external stimulus, and then consult

consciousness as to the variation of the resulting sensation.

It was by this method that Johannes Miiller established

the great principle that the difference in the sensations

due to different senses does not depend upon the actions

which excite them, but upon the various nervous arrange-

ments which receive them. Hence the sensation due to

a particular nerve may vary in intensity, but not in qua-

lity, and therefore the analysis of the infinitely various

states of sensation of which we are conscious must con-

sist in ascertaining the number and nature of those simple

sensations which, by entering into consciousness each in

its own degree, constitute the actual state of feeling at any

instant.

If, after this analysis of sensation itself, we should

find by anatomy an apparatus of nerves arranged in natu-

ral groups corresponding in number to the elements of

sensation, this would be a strong confirmation of the cor-

rectness of our analysis, and if we could devise the means

of stimulating or deadening each particular nerve in our

own bodies, we might even make the investigation physio-

logically complete.

The two great works of Helmholtz on " Physiological

Optics " and on the " Sensations of Tone," form a splendid

example of this method of analysis applied to the two

kinds of sensation which furnish the largest proportion of

the raw materials for thought.

In the first of these works the colour-sensation is inves-

tigated and shown to depend upon three variables or

elementary sensations. Another investigation, in which ex-

ceedingly refined methods are employed, is that of the mo-

tions of the eyes. Each eye has six muscles by the combined

action of which its angular position may be varied in each

of its three components, namely, in altitude and azimuth as

regards the optic axis, and rotation about that axis. There

is no material connection between these muscles or their

nerves which would cause the motion of one to be accom-

panied by the motion of any other, so that the three

motions of one eye are mechanically independent of the

three motions of the other eye. Yet it is well known that

the motions of the axis of one eye are always accom-

panied by corresponding motions of the other. This

takes place even when we cover one eye with the fingers.

We feel the cornea of the shut eye roUing under our

fingers as we roll the open eye up or down, or to left or

right ; and indeed we are quite unable to move one eye

without a corresponding motion of the other.

* Now though the upward and downward motions are

effected by corresponding muscles for both eyes, the mo-

tions to right and left are not so, being produced by the

inner muscle of one eye along with the outer muscle of

the other, and yet the combined motion is so regular,

that we can move our eyes quite freely while maintaining
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during the whole motion the condition that the optic axes

shall intersect at some point of the object whose mo-
tions we are following. Besides this, the motion of each
eye about its optic axis is found to be connected in a

;
remarkable way with the motion of the axis itself.

i The mode in which Helmholtz discusses these pheno-
[mena, and illustrates the conditions of our command over
the motions of our bodies, is well worth the attention of

those who are conscious of no limitation of their power
of moving in a given manner any organ which is capable

of that kind of motion.

In his other great work on the '" Sensation of Tone as

a Physiological Basis for the Theory of Music," he illus-

trates the conditions under which our senses are trained

in a yet clearer manner. We quote from Mr. Ellis's

translation, p. 95 :

—

" Now practice and experience play a far greater part
in the use of our senses than we are usually inclined to
assume, and since, as just remarked, our sensations
derived from the senses are primarily of importance only
for enabling us to form a correct conception of the world
without us, our practice in the observation of these sensa-
tions usually does not extend in the slightest degree
beyond what is necessary for this purpose. We are
certainly only far too much disposed to believe that we
must be immediately conscious of all that we feel and of
all that enters into our sensations. This natural belief,

however, is founded only on the fact that we are always
immediately conscious, without taking any special trouble,
of everything necessary for the practical purpose of form-
ing a correct acquaintance with external nature, because
during our whole life we have been daily and hourly
using our organs of sense and collecting results of expe-
rience for this precise object."

Want of space compels us to leave out of consideration

that paper on Vortex Motion, in which he establishes

principles in pure hydrodynamics which had escaped the

penetrative power of all the mathematicians who preceded

him, including Lagrange himself; and those papers on
electrodynamics where he reduces to an intelligible and
systematic form the laborious and intricate investigations

of several independent theorists, so as to compare them
with each other and with experiment.

But we must not dwell on isolated papers, each of which
might have been taken for the work of a specialist, though
few, if any, specialists could have treated them in so able

a manner. We prefer to regard Helmholtz as the author

of the two great books on Vision and Hearing, and now
that we are no longer under the sway of that irresistible

power which has been bearing us along through the

depths of mathematics, anatomy, and music, we may
venture to observe from a safe distance the whole figure

of the intellectual giant as he sits on some lofty cliff

watching the waves, great and small, as each pursues its

independent course on the surface of the sea below.

" I must own," he says, " that whenever I attentively
observe this spectacle, it awakens in me a peculiar kind
of intellectual pleasure, because here is laid open before
the bodily eye what, in the case of the waves of the in-

visible atmospheric ocean, can be rendered intelligible

only to the eye of the understanding, and by the help
of a long series of complicated propositions."—(" Ton-
empfindungen," p. 42).

Helmholtz is now in Berlin, directing the labours of

able men of science in his splendid laboratory. Let us

hope that from his present position he will again take a

comprehensive view of the waves and ripples of our intel-

lectual progress, and give us from time to time his idea

of the meaning of it all.

J. Clerk Maxwfxl

THE UNIVERSITIES BILL

PEOPLE'S notions of "reform" differ very much
according to their interest in or knowledge of the

kind of thing to be reformed. At present there is much
talk of university reform, but there is really no proposi-

tion before the public for reforming the universities.

The Government Bill is simply intended to adjust

certain parts of the machinery of the ancient corpora-

tions at Oxford and Cambridge and to oil the wheels

which with the lapse of time hive become rusty.

There is no intention to make Oxford and Cambridge
what they were three centuries ago—namely universities

in the sense in which the word " university " is applied

(excepting the cases of London and Durham) to every

other institution claiming the title in civilised Europe.

The historic process by which the endowed boarding-

houses at Oxford and Cambridge known as colleges fell

into the hands of the clerical party, and subsequently

became possessed of the sole control of the university,

suppressing the higher Faculties, with the exception of

the Theological, and driving from the university all

students but those who could afford to make a ruinous

annual payment to the cooks, butlers, scouts, and tutors

of one college or another in exchange for indifferent board

and lodging and a " religious education " in a school-boy's

horn-book, under the disciplinary system devised by the

Jesuits, is not to be reversed. No re-constitution of the

Faculties—the absolutely essential step in the reformation

of decayed universities—is proposed, nor is the Bachelor-

of-Arts curriculum to be relegated to its proper place

—

the preparatory schools. The colleges are still to have it

all their own way, are to be allowed still to compete with

one another in buying at the rate of 100/. a year the

chances of distinction which a promising school-boy can

give by entering his name on the college-books ; they are

still to pursue the fruitless task of training these youths

so as to obtain for the college the largest possible number

of " first classes " in an examination arranged and con-

ducted by the colleges (whose representatives far outnum-

ber the professoriate) in subjects and methods which the

student should either have dropped at the threshold of

the university or should pursue in a spirit and with a

thoroughness incompatible with the conditions of these

competitive examinations. Prize fellowships awarded

by competitive examination are still to be the in-

centives to these mercenary studies on the part of

the young men ; the university professor, even though

he may be multiplied by two, is still to occupy the am-

biguous position which is at present his lot—by right the

director of the studies connected with his chair, but, in

fact, shorn of the privileges and functions of his office

through the eager competition of colleges for examina- 1,

tion honours and tutorial fees. Worse than all, the ridi- ^
culous "matriculation" examinations are 7iot to be

superseded by a thorough university matriculation exami-

nation—to the want of which the disgraceful inefficiency

of school-teaching in all our public schools is due.
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It is true that it is only within the last quarter of a

century that the full supremacy of the Theological Faculty

in Oxford has been attained by the practically complete

effacement of the Medical Faculty, the Regius and

Clinical chairs in which are now held by one professor,

who appears to have acquiesced in the total cessation of

medical study in Oxford. It is also true that within the

same period the Faculty of I<aws has made a partial re-

appearance, and musters a few non-professional students,

whilst under the stimulus afforded by competitive exami-

nation and prize fellowships, something more in quantity

than, but still identical in kind with, the class-work taught

at school to boys of from fifteen to eighteen years of age,

is now sedulously driven into the undergraduate's brain by

his college tutors and lecturers. It will also be adduced

by the apologists of the present university regime, that

over 80,000/. have been spent at Oxford on a palatial

edifice for the encouragement of the long-neglected

studies which are ranked as physical science. It should,

however, be thoroughly understood that the sum in ques-

tion has been primarily devoted to the production of an

architectural monstrosity, the University Museums, which

though pleasing to the ccsthetic persons who invented it,

does not provide the accommodation which the subjects

require, nor even so much as could, in the absence of

cesthetic muddling, have been obtained for a fourth part

of the sum quoted with so much assurance.

The actual facts which are given below show what is

the constitution of the University of Oxford in the way of

professors, college-teachers, and students, and to what

studies they respectively devote themselves. These

figures entirely refute Mr. Lowe's recent statements to the

effect that whilst the honour-man at Oxford has a good

education, and the pass-man a very bad one— the

pass-men far outnumber the honour-men. Clearly Mr.

Lowe had not troubled himself to ascertain the facts

before making his attack, which was intended to show

the danger of allowing the Owens College to become

a university. Mr. Lowe's conception of a university is

limited by the model of that which he represents, and

accordingly there is little comfort to be derived from his

attacks on Oxford for those who believe in " the univer-

sity " as it exists in the great German home of univer-

sities.

All that has been written and said within the last three

months on the university question shows that there is a

most serious ignorance among our public men of what

universities are, what they can do, are doing, and how they

do it, both in Great Britain and abroad. Only two

members of the House of Commons, Dr. Lyon Playfair

and Mr. Grant Duff, appear to have so much as an ele-

mentary acquaintance with the subject on which they are

about to legislate. Even Mr. Goldwin Smith, who has

returned to England full of wisdom gained in the Far

West, expresses his belief in the college system because,

forsooth, certain mushroom institutions in America

which are defective as universities, have no colleges or

boarding-ht)uses. Had Mr. Goldwin Smith travelled

east instead of west, he might have formed other and
sounder conclusions after a study of German uni-

versities.

Under these circumstances, though it is a matter of

profound concern, it is not surprising that the Government

Bill contemplates no change which will re-create Oxford
and Cambridge as universities. They will remain each

a congeries of finishing schools for the sons of the

wealthier classes—where a man may learn, as Dr. Lyon
Playfair has said—how to spend a thousand a-year, and
to spend it with some discretion, but not how to

earn a thousand a-year—how to make himself a useful

member of society valuable at that rate.

To fit a man for a career in life, the task which is

undertaken by every other university worthy of the

name, is absolutely what Oxford and Cambridge refuse

to do, and what legislators ought to force them to do.

Poor men, or men of moderate means, can only afford to

send their sons to an English university in order that

they may become clergymen or schoolmasters, or on the

chance that, as in the Chinese mandarin selection, they

may, by submission to the tyranny of a competitive

examination, win a prize fellowship.

Those who desire and see in the future a true univer-

sity reformation—having nothing favourable to their

views to expect from the action of the Commissioners

appointed without definite instructions by the present

Government Bill—have none the less much to fear and

to combat. It is admitted on all hands that the powers

of the Commissioners are very great, though they are not

definitely instructed as to how they are to employ those

powers. Practically it will come to this, that the Com-
missioners will simply empower the resident fellows of

colleges to do what they have long wished and sketched

out, namely, to marry and settle down permanently in

the university as college lecturers and tutors. This

boon will be granted to the colleges in exchange for an

immediate ten and a prospective fifty thousand a year,

which will go to paying for new university buildings and

for some new (as well as additions to the stipends of

some old) professorships.

The new professors will be in the same ignoble position

as the old ones, since no change in the constitution of

the government of the university is contemplated, and

there is no reason to suppose that they will make the

university more remarkable for research and less remark-

able for apathy, than does the existing body. The cleri-

cal restriction on headships of colleges—sinecures varying

in value from 1,000/. to 2,000/. a year

—

may be removed

by the Commissioners, but is not necessarily to be so

;

nor is provision made for abolishing headships altogether.

The nature of the duties of the college lecturers and

tutors viho will become a more formidable body than

ever, when allowed to root themselves with family sur-

roundings, will not be regulated by the Commissioners,

nor the subjects which they shall teach. At the same

time the non-resident fellows will have their term of

tenure limited, and their influence in college government

will be diminished, even if they are not altogether ex-

cluded from a share in it. The result of these changes

will be greatly to strengthen the college system of pre-

paring pupils for the examination race- course, and to

render it more difficult than ever to remove the injurious

antagonism which at present prevents any real co-operation

among the colleges for the common good of the university.

The cessation of this antagonism might have been effected

once and for all by empowering the Commissioners to re-

constitute the Faculties, and to combine in them equally ,
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all college teachers and professors, to be organised into a

series of consentaneous teaching bodies, one in each

Faculty.

In sketching what seems a possible and satisfactory

scheme for the university reform of the future, it is de-

sirable first of all to ascertain what sum of money can be

spent with advantage in a single locality like Oxford
;

and, secondly, what can be reasonably done with the

surplus funds now administered through Oxford. It ap-

pears that about 400,000/. a year may be reckoned as the

immediate prospective revenue of the colleges and uni-

versity of Oxford. Of this, 150,000/. a year would nobly

endow a reformed Oxford, leaving 250,000/. a year for

other purposes. The University of Oxford is generally

regarded as <i place, whereas it is essentially a corporation.

Whilst the University could not with benefit dispense

more than 1 50.000/. a year within the city of Oxford, there

is no reason why it should not have a series of institu-

tions connected with it in London, or even in other great

cities. The universities founded in this way by the sur-

plus revenues of Oxford and Cambridge in London, Bir-

mingham, Manchester, Leeds, and Bristol, should be

equally endowed with the parent universities, and might

form as do the German universities a series of co-operating

institutions from one of which to another the student

could pass as the special direction of his studies might

determine, and the professorial positions in which (of

graduated value) would furnish a ladder to be climbed

by those who devote themselves to the professorial

career.

Leaving the question aside, as to the ultimate disposal

of surplus revenues, there is no doubt that with the intro-

ductioa of a system of professorial teaching, combined

with a rigid pass examination, and the removal of the

baneful "competition for honours," Oxford could be

maintained in external appearance much as it is with

150,000/. a year of endowment. The college buildings

would remain as boarding-houses and would have to

compete as such with the ordinary lodgings in the city.

There would be a limited number (two or three in each

college) of domestic " tutors " or house-masters to pre-

serve order and give advice to the students resident in

colleges, whilst the entire teaching would be performed

by the greatly-increased professorial staff.

With or without the more radical points of this change,

any Bill professing to reform Oxford and Cambridge

ought to embrace the following provisions, or some at

least of them ; none of them are comprised in the Govern-

ment measure.

1. The creation of new professorships and their arrange-

ment with the old ones in Faculties (say Theology, Law,

Medicine, Physical Science, and Literature), on as com-

plete a scale as the most fully-developed German uni-

versity presents—say Leipzig—where with a total revenue

of 50,000/. a year the University has 115 professors as

against 43 in Oxford.

2. The giving of the sole control of the curriculum of

study in each Faculty to the official members of that

Faculty, together with the sole right to appoint examiners

and to elect to vacant professorships. The existing

" Boards of Studies " might without difficulty be deve-

loped into the required Faculties.

3. The exclusion of all non-resident graduates and of

persons not officially recognised as teachers (members of

Faculties) from participation in university government.

4. The imposition of a thorough matriculation examina-

tion (to embrace the elements of physical science and

other modern studies) on all students seeking admission

to the university ; the subjects of examination and

standard to be arranged and determined by a committee

of the faculties in concert with other great national educa-

tional bodies.

5. The abolition of "college monopoly,"and the introduc-

tion of free trade in the boarding and the teaching of

undergraduates—firstly, by permitting an undergraduate

(whether enjoying a college scholarship or not) to reside

where he may find the cheapest and best accommodation

either in or out of college ; and secondly, by pro-

hibiting any compulsory exaction from him of attend-

ance on, or payment for, any teaching which he does

not voluntarily select as the most likely to add to his

knowledge, or to enable him to pass with credit the only

examination he would have to undergo, viz., the "pass"

examination of the faculty, admitting him to the degree of

Bachelor or of Master.

6. The institution of a Doctor's degree to be given io

the Faculty of Science, and in that of Literature after the

degree of Bachelor, on presentation by the candidate of

an original thesis to be approved by the Faculty, and to

be published (publication being indispensable).

7. The annual assignment from surplus revenue of

some thousands a year to each Faculty to be dispensed

by them in special missions, explorations, travels, and

researches.

8. The general control by the State Government of the

finances and public acts of the university. The con-

tinual control of a richly-endowed corporation by the

State is an indispensable safeguard*

9. The prohibition of the employment of any collegiate

or university funds for any ecclesiastical purpose or for

any other non-academic purposes.

10. The removal of all religious tests in connection

with any office (professorial or other) held in the uni-

versity or colleges, as well as the abolition of all compul-

sion in regard to religious observances such as are now
exacted from undergraduates.

To make all or the major portion of the changes here

advocated would be truly to change the character of our

English universities. They would be restored to national

uses as universities worthy of the name ; they would

cease to be the " Kindergarten " of the wealthy classes, to

whom they belong by no right, and by whom they have

long been appropriated and misused.

APPENDIX.

Facts with regard to Teachers and Students in the

University of Oxford, derived front the " University

Calendar" of 1875.

There are about 2,400 undergraduates, or persons in

statu pupillari, on the College and University books
j 400

of these graduate in each year, the average time spent in

the University being over four years.

Of these 75 per cent, read for honours in the various

schools or Faculties, whence it appears that there are

about (probably less than) 1,800 students in Oxford

reading for honours. Of these 1,800 it appears that 33
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per cent, read for the school of Literse Humaniores

(Philosophy,'Classical History, and Philology), 20 per cent,

for the school of Modern History, 17 per cent, for the

school of Theology, 15 per cent, for the school of Law,

7 per cent, for the school of Mathematics, and only 6*5

for the school of Physical Science.

Of the 2,400 undergraduates 24 per cent, hold college

scholarships or exhibitions varying in value from 30/. to

100/. a year, exclusive of scholarships or exhibitions

granted by external bodies.

There are at this moment 360 fellows of colleges, ex-

clusive of heads and professors, of whom 140 (out of a

total of 160 college lecturers and tutors) are resident and
engaged in teaching. The average endowment of a fel-

lowship is 250/.

There are thirty-seven University professors and six

University readers or assistant professors, of whom nine

give no definite courses and have no pupils. They are

distributed in subjects thus : Theology, five ; Medicine,

two ; Law, four, and a reader ; Lit. Human, seven, and

a reader ; Mathematics, three ; Physical Science, seven,

and four readers ; Modern History, three, and a reader
;

Fine Art and Modern Languages, seven.

Taking the total number of teachers, both collegiate

and professorial, and the total number of honour-students,

according to the subjects which they respectively teach

and pursue (which subjects may be ascertained from

the calendar), we find that in Literae Humaniores the

proportion of collegiate and professorial teachers to

students is i : 5'5 ; in Mathematics, 1:6; in Physical

Science, 1:7; in Modern History, 1:5; in Law,

I : 15-5.

Estimating the average annual income of a college

lecturer or tutor at 500/., we find that 75,000/. is the sum
required to pay at this rate for 150 such persons. This

sum is exactly what the scholarship fund (40,000/.), plus

140 fellowships of 250/. each amounts to ; so that, prac-

tically, the teaching in Oxford colleges is paid for, not by
the parents of undergraduates, but by a portion of the

collegiate endowments— to wit, the scholarship fund and
two-fifths of the fellowship fund.

The statement recently made by Sir John Lubbock in

the debate on the Universities Bill in the House of Com-
mons, to the effect that Oxford practically has done
nothing for the development of the study of physical

science, is amply justified by the above figures ; there

are only seven professors and four readers of all the

various physical sciences in Oxford ; only one twenty-

fourth of the undergraduate students in the place pursue

the study of physical science ; and of all the three hundred
and sixtyfellowships in the various colleges only five are

held by persons (exclusive of professors) who have been
elected to them in consideration of their attainments in

physical science. In four more fellowships the application

of mathematics to physics has been allowed to count in

establishing a student's claim to such fellowship.

The public schools teach physical science to so few
boys, and teach it so inefficiently, that there are quite as

many scholarships for excellence in this subject offered to

the matriculating students as there are worthy candidates.
The fact that the public schools never teach physical
science to all their pupils and only as a rule to the dullest

boys in the school, who are carefully selected for this

study on account of their failure in classics and mathe-

matics, is simply due to the fact that' neither the colleges

nor the university introduce any branch of physical science

into any one of their compulsory examinations. And
this fact is further explained by the fact that the college

lecturers and tutors, and even the heads of houses,

are, with few exceptions, men who have been school-

masters, or who hope to be so, and who are identified in

every way with the pedagogic profession.

In fact, using the term without any offensive implica-

tion, the College authorities, together with the school-

masters, form a " ring " whose interest it is to suppress a

class of studies of which they are themselves ignorant.

The university professoriate, which should act as a

higher body, to control and stimulate the pedagogic class

of teachers, is, as already mentioned, a nonentity. There

is no such higher power—the " University " is ridden

over roughshod by the "Academy for Young Gentle-

men." An Oxford Man

THE BASQUES
Essai sur la Langue Basque. Par F. Ribary. Traduit

du Hongrois par J. Vinson. (Paris : F. Nx&'fitg, 1877.)

Basque Legends. By W. Webster. (Griffith and Farren

1877.)

THE Etruscans perhaps excepted, there is no race that

has had a greater attraction for the ethnologist and
the student of language than the Basque. Defended by
the mountain-fastnesses of the Pyrenees, with peculiar

physiognomy, language, and manners, they seem to be

the last waif and stray of a people and family of speech

which have elsewhere disappeared. Whence did they

come ? and what is their kinship ? are the two questions

which have long been discussed warmly and to little pur-

pose. Are we to regard them as the descendants of the

ancient Iberi, and find their traces, with Wilhelm von

Humboldt, in the local names of Spain, of Sicily, and of

Southern Italy, or are we to bring them from Africa on

the one side, or from America on the other, or finally

let them drop from the clouds, or grow up spontaneously

on their native soil ? Certain it is that languages like

Basque were spoken in the north of Spain under Roman
rule ; at least, the town called Graccuris, in honour of

Tiberius Gracchus, is a genuine Basque compound of

iri or hiri "city," like Iria Flavia, "the Flavian

burgh." Exclusive of emigrants in South America,

the present Basque population amounts to about

800,000, of whom 660,000 are Spanish, and 140,000

French. Their language has little resemblance to

any other known tongue, whether ancient or modern-

Erro claimed for it the privilege of having been spoken

in Paradise ; and Larramendi proudly named his gram-

mar (1729) "El Impossible Vencido "—"The Impossible

Conquered." The native works upon the language, how-

ever, were all tainted with mysticism and want of scien-

tific method, and it is only of late years that this interest-

ing speech has been examined in the light of science and

exact scholarship, and grammars composed which treat it

in a rational way. Materials for the work have been pre-

pared by the researches of Prince Lucien Bonaparte, who
has accurately mapped out the several dialects of the

language, has noted their individual characteristics and
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peculiarities, and has actually discovered some fast-

perishing dialects which had hitherto remained unknown.

His magnificent work on the Basque verb has, it may be

said, created the scientific philology of the language.

Basque, or Eskuara (probably meaning "mode of speak-

ing "), as the Basques themselves call it, is an aggluti-

native tongue, postfixing, for the most part, the sounds

which express the relations of grammar. The grammar
would be simple were it not for the verb, at once the

wonder of native writers and the despair of foreign lin-

guists. The verb incorporates the pronouns, having a

different form for " I have," " I have it," " I have it for

you," &c., as well as (in some dialects) for addressing a

woman, a man, a superior, and an equal. It possesses

also three voices, two primary tenses, at least five moods,

and more than one participle or infinitive. When ana-

lysed these forms turn out to be amalgamations of the

verbal stem with various pronouns and modifying par-

ticles, but their origin is so obscured by phonetic decay,

and their number is so immense, that we cannot much
wonder if, according to the legend, the devil, having spent

seven years at Burgos in the vain attempt to learn the

language, was at last obliged to leave the Basques to their

primitive simplicityand virtue. The eight principal dialects

—Labourdin, Souletin, Eastern Bas-Navarrais, Western

Bas-Navarrais, Northern Haut-Navarrais, Southern Haut-

Navarrais, Guipuscoan, and Biscayan—differ a good deal

from one another, and the three sub-dialects of Spanish

Basque—Roncal, Aezcoan, and Salazarese, have yielded

to Prince Bonaparte interesting archaic forms and words.

It is unfortunate that our knowledge of Basque does not

reach back further than 1545, when the first book in the

language—the " Poems of Dechepare "—was printed, and

a restoration of earlier grammatical forms must therefore

rest solely upon a comparison of the existing dialects.

The grammar of the Hungarian professor, which M.
Vinson has translated into French, is an extremely good

one, and its value has been increased by the introduction

he has prefixed to it, as well as by the notes he has added by

way of supplement and correction, and by a very useful and

almost exhaustive Basque bibliography he has appended

at the end. These notes will form the subject of an article

Prince Bonaparte is preparing for publication. Prof.

Ribary's exposition of the intricacies of Basque grammar
is singularly clear, and I know of no work from which

the foreign student could gain a better insight into the

machinery of the verb or a better key to its multitudinous

forms. Certain of these are compared with corresponding

forms in Magy.-ir, Vogul, and Mordvinian, which, like the

Basque, are able to incorporate the objective pronoun.

The volume may be heartily recommended for both scien-

tific and practical purposes.

While the Basque language has been attracting so

much attention, the equally interesting and important

folk-lore of the country has been almost wholly neglected.

With the doubtful exception of Chaho, none of the

Basque legends were " even noticed till within the last

two years, when M. d'Abbadic read the legend of the

Tartaro before the Societd des Sciences et des Arts de

Bayonnc, and M, Cerquand his 'Ldgendes et Rdcits

Populaires du Pays Basque,' before the sister society at

Pau." Mr. Webster's book, therefore, is doubly welcome,

consisting as it does of tales and legends written down

from the lips of the narrators, and literally translated into

English with the co-operation of M. Vinson. Mr. Webster
has divided the stories into (i) Legends of the Tartaro,

(2) of the Heren-Suge, or Seven-headed Serpent, (3)

animal tales, which are neither fables nor allegories,

(4) legends of Basa-Jauna, Basa-Andre, and other Lamiii-

ak, or fairies, (5) tales of witchcraft, (6) Contes des

Fees, and (7) religious legends. The Tartaro is a one-

eyed Cyclops, and what is told about him will interest

classical scholars. He lives in a cave among his flocks,

and is blinded with a red-hot spit by the hero, who con-

trives to escape by the help of the unsuspecting sheep.

In some versions the story of the talking ring is com-
bined with that of the Cyclops, and in one form of the

legend communicated to me by M. d'Abbadie, and alluded

to by Mr. Webster, the hero is made to fight with a body
without a soul. Grimm has quoted analogous stories to that

of the Cyclops, among the Oghuzian Turks, Karelians, and
others, and M. d'Abbadie heard an almost exactly simi-

lar one in Eastern Africa, while Mr. Moseley has pointed

out to me that the Chinese also have their "one-eyed people

who live to the east of Chuk Lung, and have one eye

in the centre of the face." (See my " Principles of Com-
parative Philology," second edition, pp. 321-323, and for

an account of a Mongolian Cyclops, Mr. Howorth, in the

Journal of the R.A.S., vii., 2 (1875}, p. 232.) It is within

the bounds of possibility that the Greek myth of the

Cyclops may have been borrowed by the colonists in

Sicily or the voyagers to Tartessus from some ancient

Basque population. However this may be, the legends

of the seven-headed serpent connect themselves very

strikingly with Western Asia. Accadian mythology had
much to tell of " a seven-headed serpent," the dragon of

Chaos, which tempted man to sin and waged war with

Merodach, the Chaldean Michael. The Indian Vritra

has but three heads, like the Orthros, the Kerberos, the

Ekhidna, and the Khimcera of the Greeks, but it is at least

curious that Orthros, with his master Geryon, was local-

ised at Cadiz in the later days of Greek mythology.

Basa Jauna, again, " the wild man of the woods," with his

wife Basa-Andre, though once represented as a kind of

vampire, is usually desci-ibed as a sort of Satyr, reminding

us not only of the classical Pan, but of the far older

Chaldean Hea-bani, the friend and councillor of the

Babylonian Herakles. Basa-Andre, says Mr. Webster,
" appears sometimes as a kind of mermaid, as a beautiful

lady sitting in a cave and ' combing her locks with a

comb of gold,' in remote mountain parts."

On the whole, however, there is very little that is native

in these Basque legends, at least so far as their origin

and texture are concerned. As Mr. Webster has noticed,

I
the resemblance of many of them to the Keltic stories of

the West Plighlands is too minute to be the result of

accident, while a large part of them is familiar to us in a

French or even a German form. How the Basques could

have borrowed Gaelic stories is at present not easy

to explain ; it is more probable, however, that this took

place through maritime intercourse at a comparatively

recent period than at some remote date when the ancestors

of the Kelts and the Basques may be supposed to have

lived in close proximity. The impression left upon the

mind by the legends Mr, Webster has collected is that

the Basques are neither imaginative nor original, and
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this is borne out by what ho tells U3 of their unreasoning
'•' adherence to what they believe to be the text of these

old tales. ' I don't understand it, but the history says

so ; '
' it is so ; '

' the story says so ; ' was positively

affirmed again and again." This conservatism accounts

for the survival of so many pagan ideas and customs

among the people, among which the legends themselves

may be reckoned. The latter are believed like " the

histories of the Bible, or the ' Lives of the Saints.' In

fact, the problem of reconciling religion and science pre-

sents itself to the Basque mind in this strange guise

—

how to reconcile these narratives with those of the Bible

and of the Church. The general solution is that they

happened before the time of which the Bible speaks, or

before Adam fell. They are lege zaharreko istorris^uak—

* histories of the ancient law '—by which is apparently

meant the time before Christianity. * This happened,

sir, in the time when all animals and all things could

speak,' was said again and again by the narrators at the

commencement of their story ; '" a statement which

curiously fits in with a similar belief among the Bushmen.
Altogether Mr. Webster has produced a most interesting

book, and we hope that the welcome given to it may
induce him to make it but the first instalment of other

researches among the folk-lore of the Basques.

A. H. Sayce

OUR BOOK SHELF
French Accent. By A. H. Keane. (Asher and Co.,

1877.)

This is an excellent and useful little pamphlet, in which
the author claims to have discovered and formulated for

the first time the laws which regulate French accentua-

tion. Putting aside the tonic accent which usually falls

on the last syllable of a word, and corresponds with the

toned syllable of the Latin or Italic original, we have
three accents : the acute, the grave, and the circumflex,

which Mr. Keane terms respectively the euphonic, the

grammatical, and the historical. The ciicumflex denotes

the loss of a sound, as do also the acute when on initial

e, and the grave when on final c. The grave is alone

employed grammatically to indicate the grammatical
changes of words, and Mr. Keane lays down the two rules

that " e followed by grammatical e mute, one consonant
intervening, takes the grave accent," and that " every un-

accented e followed by one consonant not final is mute."

Mr. Keane shows himself well acquainted with the latest

philological researches into the French language, and
both pupil and teacher will find great assistance from his

attempt to introduce law and order into the nature and
position of the French accents. However, he is not

altogether the first in the field, and it must be remem-
bered that the philological ignorance of those who have
stereotyped the use of the accents has caused it to be
somewhat arbitrary. The Neufchatel Bible of 1535 has
no accents, and the first to employ them regularly, though
somewhat capriciously, was Jacques Dubois, in the six-

teenth century. In "An Introductorie for to Learn
French trewly," published by Du Guez, in London, pro-

bably about 1560, the accents are written below the line.

Etude sur la Degeneresccnce Pliysiolo^iqtie des Penplcs
Civilises. Par M. Tschouriloff. (Paris: Leroux, 1876.)

This is a careful and conscientious discussion of a class

of statistics that have never been so carefully discussed
before, and have in consequence been interpreted by dif-

ferent writers in very diftcrent gcnses. '.'"here ar§ two

questions, both of which M. Tschouriloff answers in the
affirmative, but which perhaps he does not always sepa-
rate as clearly as could be wished ; the one is whether
the French and other civihsed nations are deteriorating
in their physique, and the other whether their deteriora-
tion is due to the abstraction of able-bodied men to serve
and perish in the army. He has no doubt as to the
deterioration in France, Sweden, and Saxony; thus, in
the latter country, the number of men too infirm to serve
as conscripts has largely increased of late years ; in

1832-36, one-third of the men were rejected ; in 1850-54,
one-half. He quotes numerous medical authorities, whose
opinions are printed in the article, " Recrutement," in the
Dictionnai?'e Medical, to show the evil effects of industrial

occupation on the health of factory workmen, and alludes
to many other interesting facts of the same nature. But
the bulk of the work is occupied in tracing the effects of
the conscription on the French race. The' statistical ex-
amination of the returns of the medical examiners is of a
necessity very complex, allowances and corrections having
to be made on many grounds. Even so apparently simple
a problem as that of determining the amount of vigour
abstracted from a population by the absence of a given
fraction of them during a limited period, such as that of
the great war, is in reality very complicated, and requires
the free use of tables of mortality and of fecundity for

different ages. The upshot of the author's inquiries is to

show that the amount so abstracted is much greater than
appears at first sight to be the case. He therefore
ascribes a very seriously damaging effect to the vigour of
a population by the carrying on of great wars. It is truly

sad to read the statistical tables of the increase in France
of a long series of such hereditary diseases as scrofula,

hare-lip, varicose veins, paralysis, madness, and skin
maladies, due in large part to the propagation of the race
by men who had been rejected as too infirm to serve in

the army, and to so many of the healthy men having been
destroyed or displaced. This treatise will become a
standard work of reference, both in respect to its conclu-
sions and to the statistical operations by which they have
been attained. F. G.

The Northern Barrier of India. A Popular Account of
the Jummoo and Kashmir Territories. By Frederic
Drew, With Map and Illustrations. (London : Stan-
ford, 1877.)

This is a popular edition of Mr. Drew's valuable work on
Jummoo and Kashmir, noticed in Nature, vol. xii. p. 550.
That work was perhaps too formidable for the general
reader to undertake, and Mr, Drew has therefore done
well in selecting from it those parts likely to be of general
interest. The selection has been judiciously made, and
as the illustrations have been retained, and a map show-
ing the races as well as the physical features, the work
will be found of great value and interest by those who
hesitate to undertake the larger volume. It deserves a
wide circulation.

Tlie T1V0 Americas; an Account of Sport and Travel.
By Major Sir Rose Lambert Price, Bart, With Illus-

trations. (London : Sampson Low, 1877.)

We took up this book with little expectation of finding
much in it either edifying or interesting, and have been
most agreeably disappointed. The author, in one of Her
Majesty's ships, touched at various places on the east and
west coasts of South America, and although most of the
ground has already been gone over, he has the faculty of
seeing and describing the already known under new
aspects. He also visited Mexico, California, and the

Yosemite region. From beginning to end the narrative

is thoroughly entertaining, and even those who are well

read in American travel will find that Sir Rose Price is

able to tell them much tha^t is new.

J
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Nebulous Star in the Pleiades

A SHORT paragraph in a recent number of Nature (vol. xv.

,

p. 244) on the nebulous star in the Pleiades appears to call for

a few remarks. With reference to the supposed difficulty of
seeing with very large instruments a faint nebulosity in close

proximity to a bright star, I may say, that the words of my
assistant, quoted in the paragraph referred to, viz., "The
Merope nebula is luver perceived with Lord Rosse's telescopes,"

are perhaps a little too strong.

The entries relative to this object are five in number. In
February, 1871, "Examined under very favourable circum-
stances ; no nebulosity seen." August, 1872, " Examined Merope
for Tempel's nebula; ; not a ti'ace of nebulosity visible." (Both
the above with the 3-foot reflector.) October, 1872, "Tempel's
variable nebula not found ; sky clear." September, 1873,
"Nothing seen; much false light in field." December, 1S75,
" Examined Merope in consequence of M. Tempel's letter (Ast.

Nach., No. 2,045) ; "o nebulosity seen ; only same little false

light as around the other bright stars; sky very misty."
It may be expected a priori that imperfections of a certain

class, such as dust and other opaque substances, will interfere

more with the action of a speculum than of an ol)ject-glass in
searching for faint nebulosity near a bright star, inasmuch as in

the former they will throw back and disperse over the field light

which would otherwise ha\-e contributed to form the image of
the star ; whereas in the latter they will cause a general darken-
ing by intercepting a certain percentage of light from stars and
sky alike. It may therefore still be possible that under peculiarly

favourable atmospheric conditions, and with a speculum just re-

polishcd, we may still be able to detect the nebulosity, but it

appears far more probable that we must lock for an explanation
of the difficulty of seeing the nebulosity to the comparative
smallness of field of so large an instrument, which in general
prevents the simultaneous comparison of the star under observa-
tion with neighbouring ones, and of a nebulous sky with an
adjacent part free from nebulosity, so well as with a smaller
telescope, and to the greater brilliancy of the image of the star

while the nebulosity about it is only as bright as in the smaller

telescope. From D'Arrest's remarks, quoted in Nature, it

appears that such objects are seen with much difficulty with a
large refractor also. I have myself noticed, particularly in work-
ing with the six-foot reflector on the great nebula in (Drion, that

the fainter parts of the nebulosity, whether or not in the vicinity

of bright stars, could best be seen with a finding eye-piece of 26'

field, of too low magnifying power to utilise more than two-
thirds of the diameter of the speculum, and with my eighteen-

inch Newtonian, the very faint nebulosity on the preceding side

of the nebula could be much better traced.'

The absence of symmetry of the nebulosity round the star, as of
that round t Orionis, should, however, enable real nebulosity to

be more easily distinguished from false light than in other cases.

The more southern position of M. Tempel's observatory probably
gave him some slight advantage.

It appears to be in the detection of minute stars and the exa-
mination of small details, where they exist, rather than in the
search for faint ditfused nebulosity, or nebulosity round stars that a
large aperture gives so great an advantage. RossE

"The Movement of the Soil-cap"

Under the above heading Sir C. W. Thomson gives an inter-

esting account of the "stone-rivers" of the Falkland Islands in

a recent number of Nature (vol. xv. p. 359), and attributes

their origin to a general movement of the " soil-cap." Nothing
can be clearer than his explanation of the mode in which the
quartzites weather and break up on the hill-slopes, and one can
quite understand how the resultant debris is gradually brought
down into the valleys by the agents of change he refers to. But
it is hard to see how these agents, after having got the dibris

' P. S.—Although the faint diffused nebulosity preceding tlie nebula in Orion
can in general scarcely be delected by any gradations of light within the
limits of the field, the general luminosity of the field increasing up to the
pebula is strikingly apparent in the six foot.

down into the valleys, can subsequently spread it out intu wide
sheets, reaching " from a few yards to a mile or so in width,"
and resembling at a distance glaciers that seem as if descending
from the adjacent ridges. The stones, as Mr. Darwin tells us,
" are not thrown together into irregular piles, but are spread out
into level sheets or great streams." Sir C. W. Thomson is

apparently of opinion that these great streams of stones move en
masse down the valleys, as " earth-glaciers," and he refers to the
occurrence in Scotland of certain phenotnena which seem to him
to indicate similar movements of the "soil-cap." Geologists
who have worked much in hilly countries, will readily recognise
the truth of his descriptions—indeed the appearances to which
he calls attention are quite common in such districts as the
Northern Highlands and Southern Uplands of Scotland. The
soil and rock-rubbish which are found resting upon our hill-

slopes, and the bending-over of the truncated ends of the
underlying vertical cr highly-inclined strata are of course the
results of atmospheric action. Rain or thawing snow filters

into joints and crevices, and insinuates itself between bedding-
planes, and frost tends to force these apart—the loosened
rock moving in the line of least resistance, that is, douutt hill.

At the same time both solid rock and detached fragments
" weather," and thus grit and soil gradually form, while in like
manner this gradually-forming "soil-cap " being itself acted upon
by frost, is forced in the same way to move down the slope, a
movement which is of course aided by a vis a tergo, the weight
of the descending mass. Partly in this way, and partly by the
direct action of rain, which not only washes the particles down,
carrying away surface after surface, but sometimes soaks the
loose " soil-cap " to such a degree as to cause the entire accumu-
lation to " flow," whole hill-sides become swathed in mantles of
soil and debris. But it is difficult to believe that an experienced
observer would be puzzled to discriminate between such rubbish-
heaps and true glacial moraines. Arrived at the foot of the
slope, the rock-rubbish accumulates there, unless there be some
stream at hand to denude it, and to sweep its materials, in the
form of gravel, sand, and mud, down the valley. There are
many good ground*, however, for believing that much of that
"suiface-wash " of soil and rock-rubbish which cloaks our hill-

slopes to a depth sometimes of many feet, dates back to a time
when our climate was considerably colder than it is at present,
and that, while it was accumulating, local glaciers occupied
many of our mountain-valleys. Putting aside "screes" and
dcbris-i\oi^f& generally, I must say I have never seen any indica-
tion of that movement en masse of the soil-cap upon which Sir
Wyville insists ; and I hardly think many geologists will agree
with him that it is " almost self-evident that wherever there is a
slope, be it ever so gentle, the soil-cap must be in motion, be
the motion ever so slow ; and that it is dragging over the surface
of the rock beneath the blocks and boulders which may be em-
bedded in it," &c. Soil, as we all know, is always travelling
from higher to lower levels, but this movement consists for the
most part in the mere sweeping downwards of its component
particles by rain and surface-drainage. It is true that the expan-
sive power of frost, and the action of vegetation as described by
Sir Wyville, may force a certain proportion of a soil-cap en masse
down a gentle slope, but these influences will affect only an in-

considerable stratum ; and, besides, the movement thus caused
will be so trifling that the mere surface-action of rain would
suffice to carry away the whole soil, particle by particle,

long before the power of frost could have moved it

bodily more than an inch or two. In reading the ac-
counts of the wonderful " streams of stones " in the Falk-
land Island?, one is strongly reminded of the great moving
masses of debris in certain valleys of the Rocky Mountains, as
described by Dr. Ilayden, and to surmise that the stone-rivers of
the Falkland Islands may possibly be of the same nature. Dr.
Hayden tells us that entire valleys are " covered thickly with
earth, filled with more or less worn rocks of every size, from that
of a pea to several feet in diameter. The snow melting upon
the crests of the mountains, saturates these superficial earths with
water, and they slowly move down the gulch much like a
glacier. This is another process of grinding the underlying
rocks, smoothing, and grooving them." But he apparently. finds
no difficulty in distinguishing between such " earth-glaciers," and
the moraines left by those gigantic ice-rivers, which, according to
him, flowed down the valleys of the Rocky Mountains during
the glacial period. vSuppose now that owing to some change of
climate these earth-glaciers were no longer to be saturated with
water to such an extent as to cause them to flow en masse, it is

evident that the loose soil qf which they are partly composed
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would then be gradually removed by the action of rain and

running water, while the angular blocks and debris would remain

for a very much longer time, until eventually they crumbled

down and were carried away in the form of gravel, sand, and

mud. As far as one can judge from descriptions, the " stone-

rivers " of the Falkland Islands seem to present very much the

appearance which such dessicated earth-glaciers might be ex-

pected to assume, after their finer materials have been abstracted.

The possibility that considerable masses of loose materials, such

as a "soil-cap," may have moved en masse, has before now
attracted the attention of some observers. Mr. Robert Mallet

contributed a paper on the subject a number of years ago to the

Journal of the Dublin Geological Society (see vol. v. ) ; and in

the Jahrhuch der k.k. geologischen Reichsanstalt, vol. xxii. p.

309, will be found an article by Theodor Fuchs, treating of the

same subject. James Geikie
Geol. Survey, Perth, N.B.

Government Grants to Science

In that part of the article in last week's Nature on " Govern-
ment Grants " which relates to the grant which has been for

some years annually voted for pathological inquiries under the

direction of Mr. Simon, a statement is made concerning myself,

which I fear may convey a false impression as to the relation in

which I stand to the Medical Department of the Privy Council.

Will you allow me to say that that relation is limited to the fact

that the pathological investigations in questionare conducted at the

Brown Institution by my friend and colleague. Dr. Klein, who de-

rives his commission directly from their lordships. I may take the

opportunity of adding that the directors of the institution, of

whom Mr. Simon is one, are as anxious as I am myself that its

resources should be available, not only for this, but for all other

purposes connected with the advancement of pathological

science.

In former years, as your readers no doubt know, I have myself
undertaken numerous investigations for the department, the last

occasion occurring in 1875, but for some time past other and
equally important duties have rendered this impossible.

March 5 J. Burdon-Sanderson

Tints and Polarisation of Moonlight in Eclipse

The gradation of the coloured tints on the moon's surface

during total eclipse was seen here most clearly last Tuesday.

At the middle of the eclipse the surface seemed to be obscured by
a dusky disc surrounded by a broad bright copper-coloured rim,

of uniform width, following the outline of the moon's edge. Just

before totality ceased the surface presented the appearance of a

series of coloured crescents having the centres of their boundaries

on the line joining the point where ordinary light would soon
appear to the moon's centre.

The order of colour was bright sea-green at the edge, followed

by a pale golden tint, then copper tints, deepening to a dusky red

or peach-bloom.
The explanation of these eifects of sunlight in its passage

through the earth's atmospliere will be found in Herschel's

Astronomy, §§ 421-4.

The sky generally was free from any but very transparent

clouds, and the air keen and frosty with steady breeze.

Shortly before the middle of totality I examined the light from
the moon's surface by means of a double-image prism (made for

solar eclipse work by Mr. Ladd) outside the eye-piece of a tele-

scope with a 3I inch object-glass. On turning the prism round,
with its front surface perpendicular to the axis of the telescope,

the two images of the moon, in the parts where they did not
overlap, appeared to brighten and darken alternately, inter-

changing intensities. The cycle was completed in course of

revolution through 180°. This is conclusive as to the polarisa-

tion of the light received from the moon during total eclipse.

I was unable to determine the character of the polarisation.

There will be another total eclipse on August 23, for which I

hope to be better prepared. A. Freeman
.St. John's College, Cambridge, March i

The Patenas or Grass Lands of the Mountain Region
of Ceylon

Everyone who has travelled through the Central Province of
Ceylon must have been struck by the occurrence, apparently

without sufficient cause, of tracts of grass-land varying from a
few perches to hundreds, and sometimes thousands, of acres in
extent, in the midst of otherwise interminable jungle. This land
is exceedingly poor ; almost without exception it is worthless to

the coffee-planter for purposes of cultivation, and incapable of
supporting any vegetation except its own acrid mana grass (^«-
dropogon schcrnanthus) and a few stunted specimens of Careya
arborex and Einblica officinalis. Yet on all sides of it will pro-
bably be found a rich forest vegetation that grows luxuriantly
up to the very edge of the grass, where it termina<-es abruptly
without any dwarfed or stunted undergrowch on the border-line
to show that the soil gradually changes from a fertile to a sterile

character. Sir Emerson Tennant, in seeking for an explanation
of this curious phenomenon, appears to have been completely
baffled, for he suggests nothing beyond what is contained in a
quotation from Humboldt in reference to the grassy plains of
South America, where that great traveller speaks of the destruc-
tive custom of setting fire to the v.'oods when the natives want
to convert the soil into pasture. One reason, which seems to
be quite conclusive against this explanation being applied to the
grass-lands of Ceylon, is that cleared forest-land, however
neglected and impoverished, does not run into grass such as is

found on these Patenas, but into a dwarfish jungle called
" chena," and then again, after a considerable period of time,
into forest Besides, it very frequently happens that these grass-

lands are the very last pieces of ground that one would expect
the natives to select out of the forest to bestow labour on in

clearing and burning. Another and minor argument against

this view is that the natives, whose traditions extend back for a
considerable period of time, can give no account of the origin

of Patena-lands, as no doubt they would be able to do if their

ancestors and themselves were the cause of their existence. Other
causes, therefore, than that of human agency must be sought for.

One of these I believe I discovered during my residence in

Ceylon, and I should be glad to learn whether any of the reafjeis

of Nature have noticed the same in any part of the gneiss forma-
tion of Southern India, or indeed in any extensive gneiss formation
within or without the Tropics. How far this particular cause
operates in other instances than the one presently to be men-
tioned I am unable to say, but I am inclined to the belief that

although it does not hold universally, it nevertheless holds pretty

generally in the case of the larger patenas. It must be remem-
bered that the mountain region of Ceylon is entirely a gneiss

formation, very much dislocated during upheaval, and consisting

at the present time of exceedingly deep valleys and precipitous

mountain ranges. In this gneissic series occurs a band of half-

formed quartzite several hundreds of feet in thickness, to which my
attention was first attracted by noticing that below it, i.e., where
its debris accumulated, nothing but paten a was to be found,

whilst above, where the ordinary gneiss rocks were in a state of

disintegration, the jungle and coffee was of a most luxuriant

character. This band of quartzite stands out from the ordinary

gneiss cliffs in the valley leading from Pussellawa to Kamboda,
about twenty miles south of Kandy. It extends for about five

miles in the form of a cliff, broken through here and there by
ravines. Its upper surface, beginning at an elevation of 4,500
feet on the Helbodde coffee estate, dips under the main water-

fall at Ramboda, and disappears under the ordinary gneiss at

an elevation of about 3,000 feet above sea-level. I'his rock

weathers very black, and is distinguishable at a distance of

several miles from the ordinary gneiss above it and in its

neighbourhood. It seems to disintegrate into little else than a

quartz sand impregnated with iron and entirely incapable of

supporting the usual forest vegetation with which the district,

except in this particular spot, abounds. I have been informed

that in the extensive patena district of Ouvah, which, roughly
speaking, is a plain almost surrounded by mountains, a few
miles south of the district just mentioned, and separated from it

by the loftiest mass of mountains in the island, the same
quartzite formation occurs, but not having had an opportunity of

visiting and examining it, I am unable to say how far this infor-

mation is to be relied on. When one remembers how very ex-

tensively the gneiss is broken up throughout the whole of this

mountain region of the Kandyan province, it seems not improb-

able that other patenas, especially the larger ones, owe their

origin to the cropping out of this quartzite band, although it is

difficult, probably impossible in many cases, to determine that

such is the case,

R. Abbay
Oxford
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The Estimation of Urea by means of Hypobromite

A i.T.ow me to correct a slight mistake into which your reporter

has fallen, no doubt inadvertently.

Knop was the first to propose (in 1870) the use of a strongly

alkaline solution of hypobromite for the estimation of urea in

place of the hypochlorite previously employed by Davy. Every
chemist who since 1870 has worked with the process has, as far

as I am aware, retained the exact composition of Knop's hypo-
bromite solution.

The modifications in details which I have proposed are there-

fore for the purpose of facilitating the working of Knop's pro-
cess. This process is, I believe, the one best suited for general
use. Cerlainly no other process as yet devised equals it in

rapidity and ease of working, and few, if any, surpass it in

accuracy. If, then, it should be deemed desirable to attach any
names to this process, I would suggest that it be called the
Knop-Davy process. A, Dui'r6

Westminster Hospital, February 24

Colcenis Julia in Texas.—Venomous Snakes devouring
each other

In Chapter XV. of his " Geographical Distribution of Animals,"
-Mr. Wallace mentions Cohviiis (belonging to the Nymphalida;)
as one of the South American forms, which do not pass north of

Costa Rica or Nicaragua. I have taken, though only once
during nine years, a female of Colocnisjulia, Hiibner, here at

IJastrop, on the Colorado, in about 30° N, latitude, but I believe

this to be the first time where said species has been captured in

temperate America.
I do not know whether the fact has been observed before, that

one venomous snake will devour another belonging to even the

same genus. Some time ago I captured, on the Guadaloupe
River, a large and very thick Ancistrodon pugnax (Water
Moccasin), one of the Crotalidrc, and upon opening it, found
inside a large and quite well preserved specimen of Ancistrodon

contortrix (Copperhead).

Although I have examined many venomous snakes since, I

never found a similar case, and the stomachs contained only

mice, frogs, &c. L. IIeiligbrodt
Lastrop, Texas, February 7

Lowest Temperature

The temperature experienced during the night between Feb-

ruary 28 and March i was so exceptional, that it may be thought

worthy of a passing remark. The minimum reading at this

observatory was 9'l° F., which is the lowest recorded during the

last sixteen years ; that of December 24, i860, was, however,

lower, being 67°. The lowest readings for February and March
during the past twenty-eight years were respectively io"i° on
February I, 1855, and 14-5° on March 4, 1866.

Stonyhurst Observatory, March 2 S. J. Perry

Meteor

I SAW the meteor described'; by Mr. Ingleby on February 26,

about 6.20 P.M., Greenwich, from the railway platform at

Oloucester. It was moving very slowly from right to left

I'arallel with the horizon to the right of the moon, and a good
deal below her ; I should think two or three degrees at least.

A bright track was left behind. The size must have been

considerable for it was a very brilliant evening, and still almost

laylight. No stars were visible in that part of the sky. I

couki not then see the position of Sirius, however. It was
tolerably bright twenty minutes later. Gloucester is nearly due
west of Ilford, and about 100 miles distant in a straight line.

Westbury-on-Severn, March 3 Albert J. Moxr

REPORT ON THE GOVERNMENT METEORO-
LOGICAL GRANT

THE following is the Report to the Lords Commis-
sioners of her Majesty's Treasury by the Committee

appointed in November, 1875, to inquire into the condi-

tions and mode of administration of the annual grant of

10,000/. in aid of meteorological observations. That
Committee consisted of the following :— Sir W. Stirling

Maxwell, Chairman, Mr. T. Brassey, Mr. T. H. Farrer,

Mr. Francis Galton, Mr. David Milne Home, Dr. J.

D. Hooker, Mr. R. R. W. Lingen, C.B., and Lieut.-Gen.

Rd. Strachey. We hope to make a few comments on the

Report in our next number.

1. We have, in accordance with the Treasury Minute of

November 2, 1875, made the inquiries therein mentioned. In
doing so we have asked for the opinion of the President and
Council of the Royal Society, who have favoured us with an
elaborate report. We have also taken evidence from members
and officers of the Committee which has hitherto administered
the grant ; and from many other persons whose opinions ap-
peared to us to be important, either on account of their scientific

eminence, their official position, or their practical knowledge and
experience of the subjects in respect of which, and the classes to

whom, meteorological knowledge is specially useful. To this

report and evidence, which are contained in the Appendix to

our Report, we desire to refer in support of the following con-

clusions :

—

2. The business of the Committee may be considered under
two heads, viz. :

—

(i) The Meteorology of the Ocean.

(2) The Meteorology of the British Isles.

And the business relating to the latter of these may again be
subdivided as follows, viz, :

—

{a) That branch which by the use of the telegraph collects

material for, and issues daily weather charts and storm
warnings.

(i^) That branch which collects, digests, and publishes meteoro-

logical statistics. This last branch depends on two
sources of information ; viz. (i) on observations taken

at a limited number of stations which are provided with

self-recording instruments, and which furnish continuous

observations ; and (2) on observations taken by the eye

at stated daily periods at more numerous intermediate

stations.

3. All these divisions and sub-divisions of the business have

produced results of value, and should be continued. For more
specific information on these points we beg to refer to the evi-

dence, and especially to the report of the President and Council

of the Royal Society.

4. Ocean meteorology should, we think, be transferred to the

Hydrographical Department of the Admiralty. The reasons

for this are, first, that whilst this department is equally able

with the present Committee to collect observations from mer-

chant ships, it must be better able to collect similar observations

from her Majesty's ships ; and, secondly, that from its expe-

rience in chartography and in nautical wants, it is specially com-
petent to put the results in a form useful to navigators.

5. In performing this new duty the Hydrographical Depart-

ment should be in such relation with the office or department

which manages land meteorology, as to insure that the obser-

vations taken at sea will be so made and digested as to be avail-

able for scientific purposes in connection with those made on land.

6. Every effort should be made to act in concert with other

nations in ocean meteorology, so that labour may be economised,

and the utmost possible use be made of all available materials.

7. In recommending the above transfer we assume that the

Lords of the Admiralty will be willing that the Hydrographical

Department should undertake the duty ; that that department

will be organised and made in all respects adequate for the pur-

pose ; that the observations from merchant ships which have

been hitherto successfully collected by the present Committee,

and which are necessarily more numerous and more varied than

any which can be obtained from the Royal Navy, will continue

to be collected ; and that the advancement of science, so far as

the ocean is concerned, will be no less an object with the Hydro-

graphical Department of the Admiralty than it has hitherto

been with the present Committee.

8. As to land meteorology we have considered the alternative

proposals of appointing one permanent head, as was the case

before 1866, and of leaving matters to be managed by a Com-
mittee in the same manner in which they have since been ma-

naged. But we cannot recommend either of these proposals.

As regards the first, although it may be desirable at some

future time to create a permanant meteorological establishment

on some such footing as that of the Astronomical Observatory at

Greenwich, with an officer of scientific eminence at its head, we
think that matters are scarcely ripe for such a step at present.

As regards the second, it cannot be expected that the gentlemen

who now constitute the Meteorological Committee, and who have

by way of experiment given much valuable time to the work in its
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initial stages, will continue to do so under the existing condi-

tions.

9. We think, however, that the Royal Society should be invited

to continue to recommend to the Government persons eminent

in science to superintend the work, under the title of a Metcoro-

Ic^ical Council. They should be appointed for limited periods

and should be eligible for re-appointment. They should be fewer

in number than the present Committee, and the means should be
provided of remunerating them in the shape of fees for attend-

ance. They should have and exercise complete control and
supervision over and be responsible for the business, expenditure,

and staff, the chief officer of which would be more appropriately

designated by the title of secretary than by his present title of

director. The important duty of selecting a chairman, would
rest with the Royal Society or with the members of the

Council.

10. The present system of collecting daily information by tele-

graph and of issuing storm-warnings should continue. There is

evidence that it is of real value to the seafaring population, and
that it leads them to thought and observation on the subject of

weather. The want of communication by telegraph on Sundays
causes a serious defect in the system, which ought to be reme-
died.

11. An endeavour should be made to put into clear shape,

and to issue, for public information, the maxims or principles

upon which storm-warnings are in future to be given. This in-

formation should be revised from time to time so as to embody
the latest results of experience.

12. The process of issuing daily weather-charts, with explana-

tions, should continue, with such improvements as experience

may from time to time suggest. The information thus given not
only creates a general interest in the subject, but is of value to

persons who are disposed to engage in the discussion of scientific

meteorological problems.

13. A certain number of continuously self-recording stations

should be retained. But it may deserve consideration by the
Council whether some at any rate of the existing stations may
not be discontinued, and others obtained on more eligible sites.

Doubts have also been expressed whether in the present state of
meteorological science the minute exactness of the observations

now taken at these stations is of sufficient comparative value to

justify the whole of the costs which they involve, when there are
so many other objects of meteorological inquiry which call for

increased expenditure.

14. The present system of supplementing self-recording obser-
vations by returns from eye-observers at intermediate stations

should be continued. The positions of these latter stations

should, however, be revised, and their number increased,

especially in Ireland (where at present there are but few of
them) ; so that the returns may exhibit a fair representation of
the different climates and weather of the British Isles. Every
possible endeavour should be made to secure the co-operation and
assist the efforts of the different societies or other local bodies
engaged in meteorology, and to further the adoption of uniform
methods.

15. The evidence of the Astronomer-Royal and of other scien-

tific witnesses contains some important observations on the form
and extent in and to which the results of the observations should
be published. This is a subject which deserves the careful atten-
tion of the Council with a view to saving all unnecessary ex-
pense on the one hand, and on the other to publishing the
results in such a form as may render them most available for
use by men of science.

16. There is evidence to show that the system adopted in the
United States by which observations are taken over the large
area of the North American continent and are communicated by
telegraph to Washington, is of great value both for the imme-
diate practical purposes of agriculture and navigation, and also
as throwing light on the general movement of the atmosphere.
The position and extent of the United Kingdom do not admit of
any similar system of equal value. But it is desirable in the
general interests of science as well as for practical purposes, that
by means of co-operation between the different European nations
synchronous observations should be made throughout Europe
and the adjacent seas, so as to afford all possible facilities for
synoptic charts of the weather in Europe. To this end this
country should give all the heljj it can.

17. There is important evidence that the science of meteoro-
logy at the present moment stands in need of hypothesis and
discussion at least as much as, if not more than, of observation.
It IS not easy to lay down any rule concerning the method by

which such investigations may be promoted. But we think that

the Council should be at liberty to appropriate a part of their

annual grant to the purposes of any special researches which
they may think important, and in such cases it should rest with
them to select the investigators, and fix the remuneration.

18. There is evidence of a connection between weather and
health ; but it does not appear that any special meteorological
observations are wanted at present, or are likely to be wanted in

future for this special purpose, other than the observations,

which, under the scheme we have recommended, the Council
should collect for general purposes.

19. Again, the importance of meteorological data to the agri-

culturist and dealer in agricultural produce is clearly established.

But neither do their requirements demand other observations than
should be included in the general returns and information ob-
tained by the Meteorological Council.

20. As regards the forms in which the information thus col-

lected can be made most available for sanitary and agricultural

purposes, it appears desirable that the Meteorological Council
should place themselves from time to time in communication
with the Registrars General, and with such bodies as the Medical
Council, and the Agricultural Societies of the United Kingdom.

21. The expense of the scheme we have suggested may be esti-

mated as follows :

—

The following return has been prepared by members of our
Committee who are also members of the Meteorological Com-,
mittee of the approximate present cost of the Meteorological
Office :—

Director s office and general control 2, 500
Ocean meteorology, excluding supply of instru-

ments 1,500
Land meteorology including self-recording ob-

servations and supply of instruments 3.500
Telegraphy and storm-warnings 2,500

Total ;ifio,ooo

The modifications that have been proposed would lead to

certain additions to the necessary outlay, among which may be
specified—

.^ ,,

£
Remuneration of Council, say 1,000
Special scientific researches 1,000
Extension of telegraphy on Sundays 500
New land stations 1,500
Inspection of stations 500

Total ;^4,50o

Deduct for ocean meteorology transferred to

Admiralty 1,500

Net increase ;/^3,ooo

This sum being added to the present grant of 10,000/. would
bring the whole sum to be placed at the disposal of the Council
up to 13,000/. yearly. Assuming the expense of ocean meteoro-
logy transferred to the Admiralty to remain under the new ar-

rangement at its old figure, 1,500, ^ the whole additional annual
burden on the National Exchequer proposed in the above sug-

gestions is 4, 500/. or 14,500/., instead of the existing grant of

10,000/.

22. With reference to the Scottish Meteorological Society,

the representations of which have been specially referred for our
consideration, we desire to offer the following remarks :

—

It seems essential that any grant of public money for the pur-

poses that have been indicated in our recommendations, should

be applied under the immediate responsibility of the Council,

and that no expenditure should be incurred which those pur-

poses do not absolutely require. There is evidence to show that

a large and trustworthy amount of co-operation may be ob-
tained in all parts of the United Kingdom, from observers

who do not require remuneration for their service, and it seems
very important that such co-operation should be fostered to the

utmost. Any system of payment for meteorological registers

which was not very strictly limited, would necessarily involve

the concession of payments to all observers, and might entail a

very large outlay which has hitherto been avoided, and which
there is reason to believe is not at present really called for.

We are of opinion, therefore, that only such payments should

be made from the grant placed at the disposal of the Meteoro-

' See paragraph 23 of this Report.
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logical Council to the Scottish Meteorological Society, as are

necessary for obtaining observations at stations required lor the

purposes of the Council ; for securi:ig the proper inspection of

stations the registers from which aie required for the general

purposes of the Council ; for the needful compilation and check

of such registers ; and for meeting other charges directly arising

from these services ; or for special researches couducted by the

Society with the approval of the Council ; but that no grants

should be made to ordinary observers, nor for any general pur-

poses of the society which lie beyond the scope of the operations

to be placed under the Council.

23. We think that the same principle should be applied to all

similar local bodies interested in the study of Meteorology ; so

that, in fact, no payments should be made to them except for

results sought for by the Council.

24. We have indicated above in very general terms the func-

tions of the proposed Council, and we do not think it desirable

to fetter their discretion by further details. We append, how-
ever, to this report a paper by a member of the present Com-
mittee of the Royal Society, who is also a member of our Com-
mittee, stating what, according to present experience, are, in his

opinion, likely to be their duties.

25. The later stages of the inquiry in relation to the transfer

of oceanic meteorology to the Admiralty have raised some
serious questions of expense, which the Government wiil,

doubtless, require time to consider. We think it only just to the

Committee which has heretofore had the administration of the

annual grant to report our opinion that very good and valuable

work is being done by it, and that if funds were provided to

admit of the more responsible and more extended action of the

Council, as suggested in paragraphs 9 and 22 of our Report, and
if, at least provisionally, some assistance were given to the Scotch

Meteorological Society, the more immediate objects referred to

our Committee would be met, and there need be no inteiruption

of the Committee's operations pending the delay, if any, which
may occur, whilst the feasibility of transferring oceanic meteoro-

logy to the Admiralty is being maturely considered by her

Majesty's Government.
It is important in connection with this part of the subject to

bear in mind the strong claims which the Superintendent and
other members of the existing staff have to continued employ-
ment.

26. In recommending the above changes we feel bound to

express our sense of the great value of the disinterested services

which, at the cost of much time and labour have been rendered

during so many years by the Committee appointed by the Royal
Society.

27. We are aware that what we are proposing is still tentative

only, and we recommend, in conclusion, that there shall be a

further inquiry and report at the end of (say) five years.

RESEARCHES ON THE SPECTRA
METALLOIDS^

OF

'X'illS paper was published by Mr. Thalen after Mr.
-' Angstrom's death. Mr. Thalen states, in the introduction,

that only the first sheet was printed during Mr. Angstrom's

life, who in the remainder would have liked to alter some
passages and add others. Yet we take it that such alterations only

would have referred to matters of detail, and that as far as

the general conclusions are concerned the paper represents fairly

Mr. Angstrom's opinion on the important questions discussed

therein. Mr. Thalen has made the measurements, while the

experiments were made by him in conjunction with Mr.
Angstrom.

After a few histoiical remarks the authors give the following

judgment on the question of double spectra ;

—

" We are far from denying that the lines of an incandescent

gas may come out in greater number as the temperature, or per-

haps only the quantity of radiating matter increases, or that some
rays may increase much quicker than others in intensity. But it

is certain that the assertion of various physicists that the lines

originally seen may disappear altogether, and that in this way
the spectrum may change completely in appearance is as unlikely

from a theoretical point of view as it is contrary to experience.

If such properties were real all spectroscopic researches would
be rendered impossible as each element could play as far as its

spectrum is concerned the parts of a Proteus.

' Abstract from a paper in the " Nova Acta Regis; Societatis Scientiarum
Upsaliensis," vol. ix., 1875, ''y A. J. Angstrom and T, R. Tlialen.

" VVc do not deny that an elementary body may in certain

cases give different spectra. The absorption spectrum of iodine,

for instance, is quite different from its emission spectrum
obtained by means of the electric spark. All bodies existing in

different allotropic states will give different spectra correspond-

ing to these different allotropic states provided that the allotropic

states still exist at the temperature of incandescence.

• . t • • • •

" Oxygen, for instance, would present two different absorption

spectra, one belonging to oxygen the other to ozone. But as

ozone is destroyed at a high temperature, only one spectrum of

incandescent oxygen can exist.

" Sulphur in the solid state exists in different allotropic states,

and some observations lead us to believe that even as a gas it

may exist in different states. Supposing this to be true, sulphur

will give us several absorption spectra, while the possibility of a
single or several emission spectra depends on the question

whether the more complicated allotropic states support the

temperature of incandescence.

"It is evident that the above cases do not form an exception

to the general law which we have given, that an elementary

body can only give one spectrum. In fact, if we suppose that

the allotropic state is due to molecular constitution, it will possess

from a spectroscopic point of view, all properties of a compound
body, and in consequence it will be decomposed in the same
manner by the disruptive discharge of electricity."

The paper then goes on to discuss the difference which is

noticed in the electric spark, between the aureole and the spark

ilsjlf. Messrs. Angstrom and Thalen sum up what they have
said on the subject in the following words :

—

1. There are two kinds of electric discharge, one of tension,

which takes place by explosion, or disruptively, the other of

quantity, which takes place by conduction, or continuously.

2. By the disruptive discharge which always takes place when
the tension is sulfioiently great, the body is, as a rule, torn into its

smallest particles, and thus decomposed into its elements if the

body is compound. The phenomenon of incandescence which
accompanies both the mechanical disruption and chemical de-

composition, cannot be considered as a consequence of the aug-

mentation of temperature, but we ought rather to say that the

high temperature is an effect of the mechanical and chemical

force which disintegrated the body. In addition to the decom-
position produced directly by the disruptive discharge, we may
have chemical actions, which are, however, of a secondary nature.

3. When the electricity is conducted by conduction we must
distinguish between two actions. We have actions which are

entirely due to heat, and which belong to the conductors them-
selves. They increase with the square of the intensity of the current.

We have, secondly, actions which make themselves perceptible

at the surface of bodies, and which are proportional to the in-

tensity of the current. These latter actions are confined in

elementary bodies to a variation in temperature, but if the body
is compound they may consist in chemical effects, which we call

electrolytic actions. These two phenomena, the Peltier effect

and the phenomenon of electrolysis, must be considered as dif-

ferent manifestations of the same force ; one or other of the

actions takes place according as the body is simple or compound.
These laws, which are demonstrated to hold for solid and liquid

bodies, must also be applied to gaseous bodies, where we must
therefore expect electrolytic actions as well as chemical ones of a

secondary nature.

Our authors then go on to discuss the spectra of carbon and
their compounds. They begin again with a historical statement

of the work done in this respect, and as this part of the papers

does not contain anything new to those who are interested in the

matter we pass to the question which they propose to solve :

"IIow are we to explain all these different spectra of carbon

compounds?" They draw attention to the fact that all these

spectra have a common characteristic, as they consist of bands

which can be resolved into fine lines. There is, however, one

spectrum which must be attributed to carbon, while the authors

attribute all other spectra to carbon compounds. This spectrum

is a line spectrum. It is obtained from carbon poles by means
of a powerful jar. ^

If we allow a spark to pass between carbon electrodes, the

lines are not seen in the middle of the field, but only close to

the poles similar to the metallic lines. If the discharge pass

through some carbon compaund, one obtains not only these car-

bon lines, but also those of oxygen, hydrogen, or nitrogen, that

' It is the spectrum marked by Watts No. IV.—A. S.
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is, all lines belonging to the elements entering into the carbon

compound,
Roimd the electrodes of carbon we oliserve during the disrup-

tive discharge an aureole, which indicates a continuous discharge.

The spectrum of the aureole depends on the nature of the medium
in which the discharge passes ; in nitrogen we find, the blue and
violet groups which characterise cyanogen ; in hydrogen it is the
spectrum of the hydrocarbons i which we observe ; in oxygen we
get the spectrum which a Geissler tube, filled, with carbonic oxide,

shows.
The shaded bands of cyanogen which are situated in the blue

and violet part of the spectrum, are also seen if the spark passes
the luminous part of a gas flame, or in the voltaic arc between
the carbon electrodes of a powerful battery. In the spectrum
of the voltaic arc, however, the brilliant lines of cyanogen are
mixed with those of hydrocarbons, the splendour of which is

still more magnificent.

After these observations we may consider it to be a demon-
strated fact that the aureole gives respectively the spectra of cyano-
gen, hydrocarbon, oxide of carbon, or carbonic acid, according
as the gas which surrounds the electrodes consists of nitrogen,
hydrogen, or oxygen. The most natural supposition is, there-
fore, that the spectra belong really to the compound bodies,
which is the more probable as the general appearance of these
spectra suggests at once an origin of compound bodies rather
than of elementary bodies.

It is well known that carbonic acid is decomposed by the
electric current, and that the spectrum which is observed belongs
exclusively to carbonic oxide, which is formed. One might
therefore imagine that carbonic acid would not have any spec-
trum of its own. If, however, carbonic acid is formed, as, for

instance, while cyanogen burns, it appears probable that lines

belonging to carbonic acid can appear, and this opinion has been
confirmed by an observation of Pliicker. He has found that the
shaded red bands of cyanogen burning in air or in oxygen be-
come stronger and wider as the combustion becomes stronger.
An experiment made by us with a spark passing in cyanogen
gas, circulating in a glass tube and freed therefrom by degrees of
every trace of oxygen, has taught us that these red bands only
extended to the first band of hydrocarbon, and even vanished
during some instants of the experiment. The probable cause of
the appearance of the spectrum of hydrocarbon in this case must
be looked for in the impossibility of drying the gas completely,
if it is prepared with cyanide of mercury.

It seems to us that it is much more difficult to explain the
appearance of the spectrum of hydrocarbons in the combustion
of any compound of carbon and hydrogen, and also, according
to Mr, Attfield, in the flame of carbon disulphide. Though this

spectrum was considered by some observers to be due to carbon,
we cannot accept this view, and for this reason : If we employ a
condensator the spectrum of coal gas shows not only the spectrum
in question, but also the lines of carbon and hydrogen. The
appearance of the shaded bands, being similar to those of cyano-
gen, shows at once, as we have repeatedly said, that the body is

compound.
The difficulty, it seems to us, must in great part disappear if we

could show that the same chemical compound is always formed
in the combustion of any hydrocarbon. M, Berthelot has shown
this to be true. According to him acetylene is formed whenever
an incomplete combustion of any hydrocarbon, ether, &c. , takes
place, and even if the electric spark passes between carbon elec-

trodes in hydrogen gas. It is therefore very probable that the
spectrum which is formed for all carbon compounds is due to
acetylene.

As far as the observation of Mr. Attfield is concerned, that
oxide of carbon gives the ordinary spectrum of the hydro-
carbons, we must observe that this does not agree with our own
experiments. In a Geissler's tube, containing carbonic acid or
carbonic oxide, one can certainly find traces of the spectrum of
hydrocarbon, as the gas is never altogether dry, but according to
Pliicker's observation, the particular spectrum of oxide of carbon
has no resemblance to it.

To the left of the Fraunhofer line G one sees generally a very
strong line which really belongs to carbon. We find here the
same thing which we have mentioned speaking of the spectra of
the metallic oxides, that often the spectrum of the oxide is mixed
with some of the lines of the elementary body.
As a second example Messrs, Angstrom and Thalen take the

I Messrs Angstrom and Thalen call Swan's spectrum of the candle the
spectrum of hydrocarbons.

spectrum of nitrogen. The so-called line spectrum of nitrogen
was first observed by Angstrom, while v. d. Willigen observed a
difterent spectrum seen in the aureola when the discharge takes
place in air. The two spectra which Pliicker observed were
therefore not new, though he gave a new way of obtaining them.
The following is a translation of the author's remarks on the
origin of the two spectra :

—
As to the interpretation of these two spectra we think that

they only depend on the way in which the electric discharge
takes place, and belong to two diff'erent bodies. The spectrum
of lines caused by the disruptive discharge must be attributed to

nitrogen as it appears in Geissler's tubes under the same circum-
stances, which accompany the disruptive discharge, but the
shaded bands belong doubtless to some combination of nitrogen

formed by the discharge of quantity or by conduction.

In the aureole at the positive pole we find a great number of

shaded bands in which we distinguish two different series, one
situated in the least refrangible part of the spectrum, and
another in the green, blue, and violet parts. The appearance of

these two series is different and gives rise to the suspicion that

they belong to two different bodies. Whether this be true or not
it is certain that their intensity varies much according to circum-

stances and in different ways.

At the negative pole we observe a bluish violet sheet the spec-

trum of which, situated in the green, blue, and violet, does not
change with the nature of the electrodes.

In Geissler's tubes, containing rarefied nitrogen, we find for

the continuous discharge the same spectra as in the aureoles in

the atmosphere. But the positive light, which is very intense,

is not only seen near the pole but also in the capillary parts of

the tube. At the negative pole the bluish violet sheet gets

larger and more brilliant as the exhaustion proceeds.

We now ask which combinations of nitrogen can cause the

spectra of the continuous discharge ? As -far as the negative light

is concerned we are in complete ignorance on the subject. As
to the gas which is found at the positive pole one can prove by
means of a solution of sulphate of iron that nitrogen dioxide is

formed. It is well known that the electric spark passing through

air produces the red fumes which indicate the existence of nitrous

acid. It follows that nitrogen combines under these circumstances

with oxygen. The only question therefore is, where does the oxygen
come from in a tube filled with nitrogen ? We must remember
that in making nitrogen we can never entirely get rid of air, or

at least there will always be a trace of aqueous vapour present, as

is shown by the hydrogen line C. This fact sufficiently explains

the possibility of the presence of a compound of nitrogen and
oxygen. As the luminous spectrum bears no resemblance to the

absorption spectrum of nitrous acid fumes, we conclude that the

dioxide of nitrogen causes the shaded bands at the positive pole

or in the aureole, and in the capillary part of Geissler's tube

containing nitrogen. Several experiments are mentioned which
have been made by the authors. Those on the spectrum of

carbon run as follows :

—

1. Spark between carbon electrodes in oxygen with condensator.

The lines of oxygen and carbon are seen.

2. Spark between platinum electrodes, 35 mm., apart in a

current of carbonic acid. Two jars used as condenser. The
revolving mirror showed that the spark was instantaneous. The
lines of platinum, carbon, and oxygen, were seen,

3. Same as 2, Distance of electrodes 5 mm. The attreole

gave the spectrum of carbonic acid,

4. Spark between aluminium electrodes 10 mm. apart, in a

current of coal gas. The lines of hydrogen, carbon, and the

bands of carburetted hydrogen are seen.

5. Spark without condenser in a current of cyanogen. The
lines of hydrogen, nitrogen were seen, besides the binds of

carburetted hydrogen, and some bands of cyanogen.

The experiments on the spectrum of nitrogen have been made
with atmospheric air. A solution of sulphate iron was used to

show the presence of dioxide of nitrogen. The appearance of

Geissler's tubes at various pressures are given.

Exact measurements of all the spectra discussed in the paper

are given, not only for the more intense lines or bands, but exact

micrometer measurements of some of the band. The names of

the authors are a sufficient guarantee of the accuracy of these

measurements. Excellent plates with drawings of the spectra

are added, A copy of the measurements will be found in the

first number of the Beibldtter zii Poggendo7-ff's Annakn.
Arthur Schuster
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SIR WILLIAM THOMSON ON NAVIGATION^
pOPULAR lectures rarely contain much that deserves
- repetition or notice in a review. But when the
lecturer is Sir William Thomson and his subject navi-
gation, we may be sure that we shall hear something
that we have not heard before, and that we should hear,
if we wish to keep abreast of the advance of nautical
science. When a reformer contents himself with merely
rnaking suggestions and leaving it to others to test them,
his work is comparatively easy and its results are propor-
tionally valueless. The suggestions of Sir W. Thomson
have the very special merit that they are submitted to a
practical test before he gives them utterance, and after
he has done so he is far from considering his connection
with them over. Every part of every crude idea or novel
appliance is submitted to a searching process of natural
selection which must cost the author as much labour as
to watch it gives the onlooker pleasure, and those who see
only the final survival of the fittest cannot form anything
like a just conception of the time and pains which have
been bestowed on the rejection of the less fit.

We cannot here find space to notice those parts of
the lecture which are the feproduction of old and
received truths, interesting though these are by virtue of
their skilful dressing. We must pass on at once to men-
tion one or two points which are either in themselves
new, or which have as yet failed to secure the recognition
they deserve.

The first important novelty we come to is the discovery
by Mr. Hartnup, astronomer to the Harbour Board of
Liverpool, of a system of rating chronometers, which
gives an almost perfect means of compensating for
change of rate due to change of temperature. It had
long been known that no compensation balance could be
made to keep time correctly through wide ranges of
temperature :

—

"Thus the best chronometers of the best makers in
modern times are practically perfect only within a range
of 5° or 10° Fahrenheit on each side of a certain tempera-
ture, infinitely near to which the compensation is perfect
in the individual chronometer.

" The temperature for which the compensation is per-
fect, and the amount of deviation from peifection at tem-
peratures differing from it are different in different chro-
nometers. Mr. Hartnup finds that at the temperature
for which the compensation is perfect, the chronometer
goes faster than at any other temperature, and that the
ra»e at any other temperature is calculated with mar-
vellous accuracy (if the chronometer be a good one) by
subtracting from the rate at that critical temperature the
number obtained by multiplying the square of the differ-

ence of temperature by a certain constant coefficient."
Two chronometers recently carried from Liverpool to

Calcutta, when rated on Mr. Hartnup's plan, gave a mean
error of six seconds, while by the ordinary method the
reckonings of Greenwich time from them differed by
4 minutes 35 seconds. The navigator could easily secure
the advantages of Mr. Hartnup's system by noticing the
temperature of his chronometer-case daily, and entering
a few figures in a note-book. His work would be much
facilitated if the thermometer used were graduated to
squares of numbers of degrees from the temperature of
maximum rate.

The lecturer discusses at considerable length various
modifications of the pressure-log, the invention of Mr.
J. K Napier and Mr. Berthon, the principle of which is

to measure the speed of the ship by observing to what
height a column of water rises in a vertical tube, the

' Navigation. A Lectnfe delivered under the atfspices of the Glasgow
Science Lectures Association. By Sir William Thornson, DC. L., LL.D.,
F.R.S., Professor of Natural Philosophy in the University of Glasgow,
and Fellow of St. Peter's College, Cambridge. (London and Glasgow

';

William Collins, Sons, and Company, 1876.)

bottom end of which dips into the sea and faces forwards.
It shows the ship's velocity through the water at any
instant, instead, like all other logs, of telling the dis-
tance run during a known length of time. The latter
piece of information is what is chiefly wanted for the
purposes of ordinary navigation, but the former could not
fail to be of immense use in the navy when ships are
sailing in squadron. Even now, a rough approximation
to a knowledge of velocity is got in the navy by the use of
indicators showing the number of revolutions per minute
made by the screw, and these satisfy very imperfectly the
requirements of the case, as appears from the evidence
given at the court martial on the loss of the Vanguard.
The Admiral signalled to the squadron that his ship was
about to go at thirty-three revolutions, which he after-
wards explained to mean that he desired the squadron to
go as nearly as possible at a speed of seven knots. Had
each of the ships been provided with a pressure log, he
might at once have given an order of whose meaning
there could have been no possible doubt, and which it

would have been perfectly easy for every ship to obey.
The taking of soundings to determine the depth is one

of the most important of nautical operations. In surveys
of the ocean's bed and for guidance in cable laying,
soundings have to be made in great depths, often of
several thousand fathoms. The trouble and time in-
volved in taking a deep-sea sounding have been greatly
reduced by Sir W. Thomson by the substitution of a
single steel pianoforte wire for the hemp rope formerly
used as a sounding line. The advantage of the wire is
the comparatively small resistance it meets with in pass-
ing through the water. When hemp rope is used for
sounding in deep water a weight of three or four hundred
pounds must be attached to it, and even then it descends
very .slowly. When it reaches the bottom the weight
is detached by a trigger and is therefore lost. When
wire is used a weight of about thirty pounds suf-
fices ; it descends very much more rapidly, and there
is nothing to prevent its recovery each time. For
very small depths such as are met with in the imme-
diate neighbourhood of land, the hand lead is convenient
and sufficient, but there is a third class of soundings,
those which are (or should be) made in depths of about
twenty fathoms and upwards when a ship is approaching
land. To be able to take " flying " soundings—that is, to
find the depth without stopping the ship—in any depth
from 20 to 1 50 fathoms, is a matter of the greatest possible
importance in ordinary navigation. Sir W. Thomson has
succeeded in making it easy to do this, by the aid of his
pianoforte wire in combination with another apparatus
which he described at the recent meeting of the British
Association. This consists of a pressure gauge of very
simple construction, which is attached close to the end of
the sounding4ine, and which, by registering the maximum
pressure to which it has been subjected duiing immersion,
registers the maxim i-m depth it has attained. This indi-
cation is of course quite independent of the length of wire
out, and is not affected by the fact that the ship is in
motion. The pressure gauge consists of a small glass
tube, of about

^xs i"ch bore, open at the lower end, but
closed at the top. As this descends, the water rises in
the tube compressing the column of air. In order that a
permanent record may be left of the maximum height to
which the water rises, the interior of the tube is coated
along its whole length with starch, in which red prus-
siate of potash has been dissolved, and just at the
mouth of the tube are placed a few crystals of sulphate
of iron, which are held in position by an outer guard
tube. The water which rises in the tube carries with it a
little sulphate of iron in solution, and so leaves a per-
manent record of its height by staining the tube with
Prussian blue. The system of sounding by wire has now
had abundant trial, and its success is thoroughly esta-
blished. Its author was, no doubt, quite within the

"3
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limits of safe prophecy when he declared to the British

Association in Glasgow that the old system of deep-sea

sounding by hemp rope had done its last work on board

the Challeng^er.

In proceeding to speak of astronomical navigation the

author begins by giving a series of definitions which

differ from those commonly given, by being based on no

assumption as to the figure of the earth, so that they
" designate in each case the thing found when the element

in question is determined by actual observation." Thus
the latitude of a place is defined as the altitude there of

the celestial pole. After a flying shot at the British

Statute mile, whose existence " is an evil of not incon-

siderable moment to the British nation," he goes on to

describe the various means of deducing a ship's place

from observations of the heavenly bodies, giving the

place of honour to Sumner's method, of the merits of

which we had recent occasion to speak (Nature,
vol. xiv, p. 346).

To communicate information from ship to ship by
signals is an object of first importance to the sailor. By
day, in clear weather and with skilful men, the system of

flag and semaphore signals at present in use in the navy
is very complete and effective. By night, in clear weather,

Capt. Colomb's method of flashing signals has been suc-

cessfully used in the British navy for nearly twenty years,

but its adoption has not been nearly so general as properly

to meet the requirements of the case. On this point Sir

W. Thomson says:

—

" The essential characteristic of Capt. Colomb's method,
on which its great success has depended, consists in the

adoption of the Morse system of telegraphing by rapid

succession of shorts and longs, * dots ' and ' dashes,' as

they are called ; and, I believe, its success would have
been still greater, certainly its practice would have been
by the present time much more familiar to every officer

and man in the service than it is now, had not only the

general principle of the Morse system but the actual

Morse alphabet for letters and numerals been adopted by
Capt. Colomb. A modification of Capt. Colomb's sys-

tem, which many practical trials has convinced me is a

great improvement, consists in the substitution of short

and long eclipses for short and long flashes. In the sys-

tem of short and long eclipses, the signal lamp is allowed

to show its light uninterruptedly until the signal com-
mences. Then groups of long and short eclipses are pro-

duced by a movable screen, worked by the sender of the

message, and read off as letters, numerals, or code signals

by the receiver or receivers. . . . Whenever the light of

a lamp suffices, the eclipse method is decidedly surer,

particularly at quick speeds of working, than the flash

method, and it has besides the great advantage of show-
ing the receivers exactly where to look for the signals

when they come, by keeping the signal lamp always in

view in the intervals between signals, instead of keeping
it eclipsed in the intervals as in Colomb's method."

Is it too much to hope that before very long a know^
ledge of the Morse alphabet may form part of the ele-

mentary education of every boy and girl in the kingdom ?

Only then can the public awaken to a sense of the many
uses to which such a knowledge could be put.

But there is a third set of conditions where signalling

is more necessary as well as more difficult than in either

of the other two. In fogs, by day or night, visible signals

have to be given up as useless, and audible ones take their

place. We may utilise Colomb's code or the Morse al-

phabet by giving short and long blasts on a steam whistle

or fog-horn.
** But here again a very great improvement is to be

made. Use instead of the distinction between short and
long the distinction between sounds of two different

pitches, the higher for the ' dot,' the lower for the ' dash.'

Whether in the steam whistle or the fog-horn a very
sharp limitation of the duration of the signal is scarcely

attainable. There is, in fact, an indecision in the begin-
ning and end of the sound, which renders quick and sure
Morse signalling by longs and shorts impracticable, and
entails a painful slowness, and a want of perfect sureness,
especially when the sound is barely audible. Two fog-

horns or two steam-whistles, tuned to two different notes,
or when the distance is not too great, two notes of a bugle
or cornet may be used to telegraph words and sentences
with admirable smartness and sureness. Five words a
minute are easily attainable. This method has the great
advantage that, if the sounds can be heard at all, the dis-

tinction between the higher and the lower, or, as we may
say for brevity, ' acute ' and ' grave,' is unmistakable :

whereas the distinction between long and short blasts is

lost, or becomes uncertain, long before the sound is

inaudible."

To produce powerful blasts of sound differing from
each other in pitch the Americans have devised an instrur

ment which is much more effective than the fog-horn or
steam-whistle. By the irony of fate sirens are now
enlisted in the service of humanity, and no longer lure

sailors to destruction. The reform in their morals, how-
ever, has been fatal to their romantic charm, for now they
are " driven at a uniform rate by clockwork, and the blast

is supplied from a steam boiler." But is the change to

be regretted when we hear that :

—

" Short and long blasts of the siren might be advan-
tageously substituted for short and long blasts of the
steam whistle, but inuch 7nore advatita^^eoiisly short blasts

of two sirens on the same shaft, or on two shafts geared
together, sounding different notes, acute note for the short,

grave note for the long. The rapidity and the ready dis-

tinctiveness of character of the two notes will then be
such that every officer and man will habitually recognise
evolutional signals and signals for course and speed, just

as in skirmishing every officer and private knows the
bugle calls ; and the signal-book will be no more needed
on the bridge of a ship of war than on the saddle of a
field officer. When the admiral desires to alter speed or
course for the fleet, his order will be given to the whole
fleet simultaneously, and very nearly as fast as he can
speak it to his flag captain, and then instantly (without

waiting to open signal-books) the other ships will, one
after another in order, each in replying give the ' under-
stand,' repeat the numbers expressing course and speed,

and make her pennant. In as many quarter-minutes as
there are ships under his command, the order will have
been thus securely acknowledged by every one of them,
and the admiral will sound his signal announcing that the

order commences to take effect. Nothing short of this

in quickness and sureness of ordering the mo^^ements of
a fleet ought for a moment to be thought of as tolerable,

when it is certain (as it assuredly is) that so much is

readily attainable."

We have quoted this part of the lecture at considerable

length, for we have a strong conviction of its high prac-

tical value. , The collision between the Monarch and the

Raleigh in Besika Bay, which has happened since the lec-

ture was published, serves to point Sir W. Thomson's moral.

We are told that when the squadron was in three lines

steaming at about five knots an hour, a signal was made to

alter the course, which " from seme unexplained cause

"

was misunderstood by two of the ships—the Triumph and
the Invindble. This brought the latter across the bows
of the Monarchy which then stopped and reversed engines,

but the Raleigh, astern of the Monarch, kept on her

course, the result being a collision, which was fortunately

much less serious in its consequences than the costly

Vanguard experiment, of which this one bid fair to be a
repetition. That the signal was misunderstood, not by all

the ships, and yet by two of them, seems to. prove that

much blame cannot be attached either to those who made
it, or to those who read it ; it is, in fact, the system that is

at fault.
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TVCHO BRAHK
T) Y the kindness of Dr. Crompton, of Manchester, we
-*-' are able to publish this week a copy from a photo-

graph of what there is eveiy reason to believe is a con-

temporary pottrait of the great Danish astronomer,

Tycho Brahd. This piciure is on canvas, and is 3 feet

3^ inches high, and 2 feet 6.} inches wide. It repre-

sents a man of ruddy complexion, standing and look-

ing forwards. He is bareheaded, has little hair, and
that short, of a yellowish colour verging to red. He
has very long moustaches and a short beard. In the

right upper corner of the picture (that is, to Bjahe's
right) there is a curious emblematic design, consisting of

a round tapering column springing from a square base,

around which at its foot are waves. Over the monument
is a canopy suspended by a strong chain, a few links only

of which are visible, the top being lost in cloudn, and the

chain itself has flames playing round it. Two J^^oXxz

heads (one on each side) are represented as blowing to-

wards the canopy and column. Lowtr down, and to the

right and left of the column, are two hands (one on each
side) holding each a jug from which water flows. Clouds
and lightning surround the background, the wrists of the

hands holding the jugs, and also the/Eolic heads. Round
the monument is a labtl not entirely decipherable with

the words :
" Stans (tectus ?) in solido ;

" then follows an
indistinct word and " igne e . tunda ' {sic). " Igne et

unda" was, no doubt intended. In the left upper corner,

in large and distinct letters, is this inscription :
" Effigies

Tychonis Brahe, Otton. Da. anno 50 completo quo post
diutinum in p atria exilium libertati desideratae divino pro-

visu restitutus est."

Dr. Crompton thinks, correctly we believe, that the

inscription referred to Brahd's departure from Denmark,
and that the "exilium i)i patria" was an allusion to his

residence on his island of Huenna, in his observatory,

away from the court tor twenty years. The emblematic
picture evidently implies that nothing (not all the ele-

ments) could destroy the monument he had erected to

his reputation by his observations, and that they would
be protected by Providence.

The portrait then shows Brahd as he was in his fiftieth

year, and Dr. Crompton thinks the tenor of the emblems
and the inscription seem to be conclusive that the picture

was painted after Brahe had left Denmark, most probably
bttvveen the end of October and the 13th of December,

1597, and Dr. Crompton conjectures that the portrait

may have been painted to be engraved for Brahd's
" Mechanica."

In connection with this interesting portrait, it may not
be inoppoitune to remind our readers of the main events

in Tycho Brah^'s life, and of the work on which his fame
is grounded.
Tycho Brahd was born at Knudsthorp, an estate of his

ancestors, near Helsingborg, in Sweden, on the Sound,
December 14, 1546. Copernicus had been dead two years
and a half, Oaliieo was not born till eighteen years after,

and Kepler, with whom Tycho was latterly associated,

was about twenty-five years his junior. Tycho's father.

Otto Brahe was descended from an ancient Swedish family,

and Tycho was the second eldest child, there being alto-

gether five sons and four daughters in the family. Tycho,
evidently much against his will, was destined for a
military caieer. After the birth of another son, the

father being in straitened circumstances, Tycho was
adopted by his uncle, George Brahe. Until 1559 he
appears to have been educated at home at his uncle's,

learning reading and writing and Latin, with occasional
instiuciion in poetry and belles-lettres. As it had now
been decided that he should quali y himself for some
political office in the kingdom of Denmark, Tycho, in

April, 1559, was sert to the University of Copenhagen to

prepare lor the s uJy of law. It seems to have been

while pursuing his studies at Copenhagen that Tycho's
mind was first strongly attracted to the study of as-
tronomy. An eclipse of the sun was to happen on August
21, 1560, and Tycho was so struck by the precision with
which the various details of the phenomena had been
predicted by the astrological almanacs of the time that
he was fascinated by, and resolved to master, so wonder-
ful a science as astronomy, more especially, it would
seem, that phase of it then universally believed in and
cultivated, astrology. The planetary motions seem first

to have claimed his attention, and these he studied by
means of the Tabiilce Bergenses of John Stadius.

In February, 1562, Tycho was sent to Leipsic, under
care of a tutor, to study law. For this, however, he had
not the smallest Inclination, and devoted all his spare
time, when not in presence of his tutor, or when the latter

was asleep, and all his pocket-money, to becoming master
of the science for which he had contracted a passionate
devotion. By means of what books he could command,
and with a celestial globe about the size of an orange, he
studied the heavens nightly, and soon came to discover
that the results obtained by himself differed greatly from
those of Stadius. " From that moment," says Brewster,
" he seems to have conceived the design of devoting his

life to the accurate construction of tables, which he justly

regarded as the basis of astronomy." For this purpose
he set himself to get up a knowledge of mathematics.
So rapid was Tycho's progress in mastering the astro-

nomy of the day, and so skilful already had he become as
an observer, that by means cf a simple pair of compasses
he discovered that both the Alphonsine and Copernican
Tables had erred considerably as to the time of the con-
junction of Jupiter and Saturn, which took place in

August, 1563. His first instrument seems to have been
constructed at the time, a wooden radius, which he got
a Leipsic artisan, Scultetus, to devise for him in the
manner recommended by Homelius, the professor of
mathematics in that city. With this instrument he con-
tinued his observations. On his uncle's death, Tycho
returned to Denmark about May, 1565, to take possession
of the fortune which had been left him. His continued
devotion to astronomy greatly offended his friends and
relations, who considered such a pursuit as degrading to
a noble as trade used to be in this country, and still is in

most continental countries. Tycho was so annoyed at
the attitude cf his friends, that he left Denmark after

staying a short time at Wittenberg, took up his residence
at Rostock, where he stayed during the years 1566-68,
steadily pursuing his celestial observations. It was in a
duel at this place that he lost his nose, which was so in-

geniously replaced by a substitute of silver and gold, that

few could have detf cted it to be artificial.

From Rostock Tycho proceeds d to Augsburg, where
with the help of the brothers Hainzel, he constructed a
magnificent quadrant of fourteen cubits radius. It waiS

made of beams of oak bound with iron bands, the arcs
being covered with plates of brass, divided into 5,400
lines. To enable him to observe distances, a sextant on
a similar scale was constructed, and a wooden globe six

feet in diameter was begun ; hitherto his only instrument
was the simple radius made at Leipsic. With his new
instruments he continued his observations at Augsburg,
with renewed enthusiasm. Tycho returned to his native
country in i57r, and found a warm friend in an uncle
Steno Bille, who had always takea his nephew's par*

against the taunts of his other friends, and who assigned
him a part of his own house as an observatory. It was
while living thus that one of the most notable events in

the life tf this great cStronomical observer occurred, his

discovery, November 11, 1572, of a new star in the con-
stellation of Cassiopeia. This wonderful body probably
made its first appearance in the heavens on November 5,
and continued visible 'or sixteen months, rapidly increas-

ing in brightness till in the second month it surpassed that
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of Jupiter, and was visible at noonday. It then slowly

declined, and finally disappeared in March, 1574. It is

curious that in the years 945 and 1264 something similar

was observed in Cassiopeia, so that in fact the star

observed by Tycho Brahe may be a variable one of long

period, and if so may be expected to reappear about

the year 1885. The colour of this star, moreover,

changed ; it was at first white, then yellowish, then red-
dish ; afterwards bluish, like Saturn, getting duller and
duller as it decreased in apparent size. After much
persuasion Tycho, in 1572, published an account of
his observations on the new star in a work " De Nova
Stella."

Tycho still further offended his relations by marrying a

Portrait of Tycho Brahd (from original paialing in possession of Dr. Cromptou, of Manchester). «
peasant girl in 1573, and shortly after, at the request of the
King of Denmark, delivered a course of lectures on astro-

nomy both in its observational and astrologica.1 aspects, for

in astrology he still continued to believe. After travelling
in Germany and Svvitzerland ia 1575, Tycho returned to
Denmark and received from the King, Frederick II., an
offer which ought to immortalise the name of that mo-
narch. Ttie King seems always really to have admired

the astronomer and estimated highly the pursuits to

which he had devoted his life, and now realized it to be
his duty, as head of the state, to put the man of science

in the most favourable position to carry on researches

which were then, as now, essentially unremunerative. In

fact, in Frederick's treatment of Tycho Brahd we have
an early and munificent, and in its results most successful,

instance of the endowment of research.
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The island of Huen lies in the Sound between Den-
mark and Sweden, about six miles from the latter and
three from the former, and fourteen north-east from
Copenhagen. It is somewhat rounded in form, six milts
in circumference, and rises from the coast to its centre,

where is formed a broad and level table-land. This
island the King granted for life to Tycho Brahd, and on
it erected a spacious observatory with every convenience
for astronomical work and ample accommodation for

Tycho's family and servants. A w]de space around the

central building was inclosed by high substantial walls
in the form of a quadrangle, each angle corresponding
to one of the cardinal points, and the centre of each wall
extending outwards in the form of a semicircle. At the
north and south angles were erected turrets of which one
was a printing-office and the other the residence of the
servants.

This main building was carefully and elaborately
planned. It was about 60 feet square, had on ihe north
and south points two round towers for observations, with

fypho Brahe's Observatory on the Island of Huen.

windows opening to any part of the heavens. Be-
sides a museum and a library there was in a subter-

ranean crypt a laboratory with sixteen furnaces, for we
ought to say that Tycho devoted much of his time to

the alchemical pursuits of the time, mainly, it would
appear, in the hope of being able to find in his crucible

the fortune he was prepared to spend on his astronomical
pursuits. Tycho Brahd needs neither to be defended nor
blamed for his belief in astrology and alchemy ; it was a
universal belief in his time, a belief only got rid of by
slow degrees and the thraldom of which no one man

could shake off while at its very height, least of all a man
with so much reverence for established beliefs as was
Tycho Brahd
A well forty feet deep distributed water to the building

by means of syphons. An instrumental workshop stood
outside the rampart to the north, and a sort of farmhouse
on the south. The foundation-stone of Uraniberg (" the
City of the Heavens "), as Tycho called his establishment,
was laid on August 6, 1576.

Large as was Uraniberg, it was found insufficient for

the accommodation of all the astronomer's instruments,
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and he therefore erected another, partly underground, for

the sake of steadiness and solidity, on a hill a little to the

south of the former ; to this he gave the name of Stern-

berg ("City of the Stars"), which, by an underground

passage, was connected with Uraniberg. Both buildings

were in a handsome and regular style of architecture, as

contemporary pictures testify, and cost the King of

Denmark 100,000 rix dollars (20,000/.), and Tycho, it is

said, an equal sum. Indeed, Tycho's" expenses had so

reduced his income, that the king gave him an annual

pension of 2,000 dollars, an estate in Norway, and a

canonry in the church of Rothschild worth 1,000 dollars

per annum. Considering the difference between the value

cf money then and now, these sums for such a purpose

may almost be considered munificent beyond example.

The magnificent set of instruments with which Tycho
stocked the buildings were all made under his own super-

intendence, and according to his own designs, many of

them having the merit of original inventions. For
number, workmanship, and design, they were unequalled

at the time. The following is a list of these instru-

ments as given in Sir David Biewster's excellent memoir
of Brahe, in '' Martyrs of Science," on which the present

notice is mainly based :

—

In the South and greater Observatory.

1. A semicircle of solid iron covered with brass, four cubits

radius.

2. A sextant of the same materials and size.

3. A quadrant of one and a half cubits radiu?, and an aximuth

circle of three cubits.

4. Ptolemy's parallactic rules, covered with brass, four cubits

in the side.

5. Another sextant.

6. Another quadrant, like No. 3.

7. Zodiacal armillaries of melted brass, and turned out of the

solid, of three cubits in diameter.

Near this observatory there was a large clock with one wheel

two cubits in diameter, and two smaller tnes which, like it, indi-

cated hours, minutes, and seconds.

In the South and lesser Observatory.

8. An armillary sphere of biass, with a steel meridian, whose
diameter was about four cubits.

In the North Observatory.

9. Brass parallactic lules, which revolved in azimuth above a

brass horizon, twelve feet in-diameter.

10. A half sextant, of four cubits radius.

11. A steel sextunt.

12. Ano'.her half sextant with steel limb, four cubits ladius.

13. The parallactic rules cf Copernicus.

14. Equatorial armillaries.

15. A quadrant cf a solid plate of brass, five cubits in radiu.«',

stowing every ten seconds.

16. In the mustum was the large globe made at Augsburg.

In the Sternberg Observatory,

17. In the central part, a large semicircle, with a brass limb,

and thrte clocks, showing hours, minutes, and seconds.

i8. Equatorial armillaries of seven cubits, with semi-armil-

laries cf nine cubits.

19. A sextant of four cubits radius.

20. A geometrical square of iron, with an intercepted quad-
rant of five cubits, and divided into fifteen seconds.

21. A quadrant of four cubits radius, showing ten seconds,

with an azimuth circle.

22. Zodiacal armiL'aries of brass, with steel meridians, three
cubits in diameter.

23. A sextant of brass, kept together by screwF, and capable
of being taken to pieces for travellii g with. Its radius was four

cubits.

24. A movable armillary sphere, three cubits in diameter.

25. A quadrat t cf sohd brass, one cubit radius, and divided
into minutes by Nonian circle?-.

26. An astiot,omi( al radius of solid brass, three cubits long.
27. An astroncmical rirg of brass, a cubit in diameter.
28. A small brass astrolabe.

In the island of Huen Tycho resided and carried on
his astronomical work for twenty-one years. The island

itself was at the time fertile and well cultivated. The
astronomer was virtually monarch of all he surveyed. He
seems to have been loved by his subjects, and to have led

a life of peaceful research and heabhy contentment
which any man of science of the present day might envv.
Teaching was no condition of his tenure of the island

and observatory, but his fame, which spread far and wide,

attracted numbers of pupils eager to study under the great
astronomer. Some of these were trained at the expense
of the king, others were sent by different academies and
cities, and several were maintained by the astronomer
himself. Distinguished visitors were constantly arriving

to do homage to the great man, and among these was our
own James I., then, however, only James VI. of Scot-

land. This was in the year 1590, when the king was in

Denmark to wed the Princess Anne. He spent eight

days at Uraniberg, discussing various subjects with Tycho,
and carefully examining all the instruments. He was so
much surprised by what he saw and heard, that he granted
the astronomer liberty to publish his works ic England
during seventy years.

Tycho Brah(f might have peaceably ended his days in

his pleasant island home, had his great patron Frederick
II. lived ; he died in April, 1588, and a new king. Chris-

tian IV., arose " who knew not Joieph," or at least cared

Tycho Brahe's System.

nothing for him and his work. While Frederick reigned
his courtiers of course, and many of them sincerely, pro-

fessed to be passionately fond of astronomy ; but as

might be expected, Frederick's munificent kindness to

Tycho made him many envious enemies. He continued
to be tolerated for several years after the death cf
Frederick, but at last the young king's mind became so

poisoned against Tycho by some of the courtiers, that he
was deprived of his pension, his estate in Norway, and
his canonry. With a wife, five sons, and four daughters,
it was scarcely possible (or him now to continue his work,
but he stayed on till the spring of 1597, when he remov> d
to Copenhagen. His persecution was brought to a crisis

by a personal attack made on himself at the instigation

of his chief enemy, the President of the Councd, Walchen-
dorp, in which one of his servants was injured. Tycho
had the spirit to retaliate on his assailants, but almost
broken-hearted he resolved to leave a country which had
got tired of the glory cf its greatest citizen, and which had
nothing for him but persecution and insult. Fortunately
he had many friends abroad among the nobles and princes

of Europe. Amcng these was Count Henry Rantzau, who
lived at the Castle of Wandesburi'-, near Hamburg, and
who invited Tycho to take up his abode with him. Here
then, with all his family, he went in the end of 1597, and
heie he wrote his "Astionomite instauratas Mechanica,'
containing an account, with illustrations, of his various
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instruments and iheir uses, and also of His chemical

labours. This work also contains views and plans of his

observatory at Huen, and in the British Museum is an
original copy presented by Tycho to his friend, Dr.

Thaddejs Haggecius ab Hayek, Chief Physician to the

../. c
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Kingdom of Bohemia, and bearing the fihe autograph

which we here reproduce (one-half the size of the

original). The work was printed at Wandesburg in

1598, and a copy, along with a MS. catalogue of i,ooo

ARMILLiE ZODIACALES.

Ecliptic Astrolabe (Tjcho Biahe) similar to that used by Hipparchus.

stars, was sent to the Emperor Rudolph II., a great
lover of alchemy and astronomy. The result was an in-

vitation to Tycho to go to Prague, with an assurance
that he would receive the warmest welcome. Thither he
went with his family in 1599, and most of his fine set of

instruments followed soon afcer. An annual pension of

3,000 crowns was bestowed upon him, and the castle of

Benach given him for residence, though in the beginning
of 1601 he removed into Prague, to the house of his late

friend Curlius, which the Emperor had purchased and
presented to the astronomer. It was at this period that

Kepler, then about twenty-nine years of age, lived and
worked with Tycho, who procured for him the post ot

imperial mathematician, for which, however, Kepler never
seems to have reteived any income.

Notwithstanding the munificent treatment of Rudolph,
Tycho's misfortunes in Denmark must have told seriously

on his health, and his end was near. He had a serious

attack on October 13, which so told on his weakened con-
stitution, that although the immediate cause was re-

moved, his strength failed him, and he expired on the

QVADRANS MAXIM FS CHALI
BEUS QJUABRATO IVCLUSUS, ET

HorizontiAzimuchali chalybeo

infu^ens.

All-azimuth of Tycho Brahd.

24th of the same month, within two months of completing
his fifty-fifth year.

As to Tycho Brahd's work, we cannot do better than
give the following summary by Sir David Brewster :

—

"As a practical astronomer, Tycho has not been sur-

passed by any observer of ancient or of modern times.

The splendour and number of his instruments, the inge-

nuity which he exhibited in inventing new ones and in

improving and adding to those which were formerly
known, and his skill and assiduity as an observer, have
given a character to his labours, and a value to his obser-
vations, which will be appreciated to the latest posterity.

The appearance of the new star in 1572 led him to form
a catalogue of "]"]"] stars, vastly superior in accuracy to

those of Hipparchus and Ulugh Beig. His improvements
on the lunar theory were still more valuable. He dis-

covered the important inequality called the variation, and
likewise the annual inequaUty which depends on the
position of the earth in its orbit. He discovered, also,
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the inequality in tiie inclinatidn of the moon's orbit, and
in the motion of her nodes. He determined with new
accuracy the astronomical refractions from an altitude of

45° down to the horizon, where he found it to be 34' ; and
be made a vast collection of observations on the planets,

which formed the groundwork of Kepler's discoveries, and
the basis of the Rudolphine Tables."

MINIATURE PHYSICAL GEOLOGY
THERE have appeared from time to time in the

columns of Nature, interesting and instructive

letters on the subject of Miniature Physical Geology.

May I be allowed to continue this subject, by pointing

out a few lessons which may be learnt during spare half-

hours on Ramsgate Sands.
Not far to the east of the harbour, there bubbles up a

little stream, which, when the tide is low, flows for a con-

siderable distance over the sands before it reaches the

sea. Small as it is, this offers an excellent miniature
example of a large river, and from it several things may
be learnt. In the first place the river, when carefully

watched, is seen repeatedly, and with more or less rapidity,

to change its course. This is effected by the deflection^

from some cause or other, of the main course of the stream
against one bank ; the result of which is that the bank is

forced to recede, and, as it does so, it ceases to be a
shelving slope, and becomes a tiny cliff of greater or less

relative height. This bank continues to be rapidly under-
mined by the action of the stream, and the upper portions,

now and again, topple over, with a little splash, into the

water, in a manner with which those who have travelled

on the Mississippi are well acquainted. In this way a
bold curve is formed, which increases in length down-
stream.

In the meanwhile, on the opposite shore of the river,

sand is deposited, and, as the river cuts its way down-
wards, this portion is left high and dry.

But, ere long, the deep water channel shifts—often

rapidly, and without apparent cause—and the miniature
river tends to resume a straight course ; it recedes from
its bank cliffs, and soon a tract of comparatively level dry
land separates these banks from the stream. After ad-

vancing, however, for a while in this direction, until it

there forms a curve similar to the one described above, it

once tnore swings in the direction of its former course,

until, by a continuance of the same processes, a broad
valley is formed, with beautifully-marked river terraces

on either side, showing the length of swing of the river on
each occasion that it oscillates to and fro.

In the midst of the stream sand islands are from time
to time formed, partly by the deepening of the main
channel on one side or the other ; but, no sooner has the

sand of which they are composed become dry, than the

treacherous stream ccmtnences the destruction of that
which itself had produced.

This is exactly what is continually taking place in the
Delta areas of most great rivers. In the Para branch of
the Amazons a large island (Parraqueet Island) has,

within the last quairter of a centuly, cotnpletely disap-

peared. The Ihla Nova has arisen, and is now covered
with a luxuriant vegetation.

During the repeated changes in the course of our
miniature river, it is possible to watch the deposition of
a layer of coarse sand on the partially-eroded surface of

a bed of finer material, and it is interesting and instruc-

tive to notice how great a body of the coarse material is

dragged along the bottom. Even in the most sluggish of
my mitiiatiire streams the sand-grains might be seen
rolling over afid over each other as they travelled sea-
wards.

In the thore muddy flats of Pegwell Bay, I, on one
occasion, had an opportunity of witnessing the formation

of that which is known on the Mississippi as a "cut-off."

The miniature stream bent round in a great loop, and as
the flow of the water caused the concave banks to recede,
the loop was gradually converted into a circle of water,
and, the main stream flowing through the shortest course,
left a " horse-shoe " lake, which was in time almost com-
pletely shut off from the miniature river.

Perhaps one of the most interesting of these spare
half-hours may be spent in watching the formation of
deltas. Numbers of these miniature rivers flow into

pools, which are miniature seas or lakes. I have often

seen one of the streams in the course of an hour fill uo
a considerable bay, and push its delta far out to sea. The
grains of sand, when they come to rest in the pool, form
a slope of very constant angle, which, by a number of
measurements, I found to be 40° for coarse sand, and
34° for fine sand, the average angle being 36°. By watch-
ing the advance of the delta, the formation of false bed-
ding may be seen in actual progress. But these pools,

ot miniature seas, which lie in depressions in the chalk,

offer a field for the study of marine denudation. One
may see, for instance, the waves advancing over a newly-
formed delta, planing off the upper portion, and forminjj

tiny cliffs of delta material, but leaving the deepver parts
of the slope of the deposit intact.

Again, during gentle and steady breezes one may see
the formation of drift-currents. I remember watching
with interest such a current, which flowed between tiny

chalk cliffs through the straits which separated two
miniature seas ; the most instructive point being that the
finer grains of sand at the bottom of the straits^ where
the water was some 7 inches deep, were rolling over each
other in such a manner as to prove the existence of an
under-current setting in the opposite direction to that in

which the surface-current was flowing.

There are many other lessons which may be learnt

—

such as the formation of fan-deposits (similar to those
so plentiful in the Rhone valley and elsewhere in Switzer-

land), which are formed at the foot of the miniature chalk
mountains, that stand out from the sand ; and the stop-

page of the sand ripples, or miniature sand dunes, by the

tiniest stream, reminding us of the way in which the

Nile has preserved Egypt from total obliteration by this

material ; but I have already occupied enough of your
space.

My object in drawing attention to such matters of ordi-

nary observation is to induce students of physical geology
to go out and observe these things for themselves. If,

after a morning's study of Lyell's " Principles," the young
geologist will devote an hour's careful observation to

miniature physical geology, with sketch and note-book
in hand, he will find that his conceptions have a reality

and a solidity which could not have been evolved in the

study at home, while at the same time he will find it more
easy to follow, when he shall have the opportunity, the

workings of nature on a grander scale.

C. Lloyd Morgan

TESTIMONIAL TO MR. DARWIN—EVOLU-
TION IN THE NETHERLANDS

WE have great pleasure in printing the following

correspondence :

—

To the Editor of Nature.

Utrecht, February 20, 1877
On the sixty-eighth birthday of your great countryman,

Mr. Charles Darwin, an album with 217 photographs of

his admirers in the Netherlands, among whom are eighty-

one Doctors and twenty-one University Professors, was
presented to him. To the album was joined a letter, of

which you will find a copy here inclosed, with the answer
of Mr. Darwin.
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I suppose you will like to give to both letters a
place in your very estimable journal, and therefore I

have the honour to forward them to you.

P. Harting,
Professor, University, Utrecht.

Rollerdam, 6th February, 1877

SiK,—In the early part of the present century there resided
in Amsterdam a physician, Dr. J. E. Doornik, who, in 1816,
took his departure for Java, and passed the remainder of his life

for the greater part in India, His name, though little known
dsewhere than in the Netherlands, yet well deserves to be held
in remembrance, since he occupies an honourable place among
the pioneers of the theory of development. Among his nume-
rous publications on natural philosophy, with a view to this, are
wortiiy of mention his " Wijsgeerig-natuurkundig onderzoek
aangaande den vorspronkelijken mensch en de vorspronkelijke
stammen van deszelfs geslacht" (" Philosophic Researches con-
cerning Original Man and the Origin of his Species "). and his
treatise, " Over het begrip van levenskracht uit een geologisch
oogpunt beschouwd" ("On the Idea of Vitality considered
from a Geological Point of View "). The first already appeared
in 1808 ; the latter, though written about the same time, was
published in 181 6, together with other papers more or less simi-
lar in tendency, under the title of " Wijsgeerig-natuurkundige
verbandelingen " ("Treatises on the Philosophy of Natural His-
tory "). In these publications we recognise Doornik as a decided
advocate of the theory that the various modifications in which life

was revealed in consecutive times originated each from the other.
He already occupies the point of vantage on which, shortly
afterwards, Lamarck, with reference to the animal kingdom, and
in his wake, Prevost and Lyell, with respect to the geological
history of our globe, have taken their stand.

Yet the seeds scattered by Dr. Doornik did not take root in
fertile soil. It is true that a Groningen professor, G. Bakker,
combated at great length some of his arguments regarding the
origin of man ; it attracted but little public attention, and they
soon passed into oblivion.

A generation had passed away ere the theory of evolution
began to attract more attention in the Netherlands. The im-
liulse was given by the appearance of the well-known work,
"Vestiges of the Natural History of Creation," of which a
Dutch translation was published in 1849 by Dr. T. H. van den
Uroek, Professor of Chemistry at the Mihtary Medical College
in Utrecht, with an introductory preface by the celebrated che-
nn:>t. Prof. G. T. Mulder, as well known in England as else-

where. This work excited a lively controversy, but its oppo-
nents were more numerous than its partisans. Remarkably
enough, it found more favour with the general public, and espe-
cially with some theologians of liberal principles, than with the
representatives of the natural sciences. The majority of zoolo-
gists and botanists of any celebrity in the Netherlands looked
upon the writer's opinions as a chimera, and speculated on the
weaker points rather than on the merits of the work. Notwith-
standing, this presented no obstacle to a comparative success,
and in 1854, even a third edition of the translation was pub-
lished, enriched by the translator with numerous annotations.
Among the few Dutch savants to recognise the light which the

theory of development spreads over creation, must be men-
tioned two Utrecht professors, viz., F. C. Donders and P,
Halting. The former, in his inaugural address pronounced in
1S48, " De Harmonic van het dierlijk leven, de openbaring van
welten"("The Harmony of Animal Life, the Revelation of
Lav/s "), expressed his opinion that, in the gradual change of
form consequent upon change of circumstances, may lie the cause
of the origin of differences which we are now wont to designate
as species. The latter, in the winter of 1856, delivered a series of
lectures before a mixed audience, on "The History of Creation,"
>vhich he published the following year under the title of
" Voorwereldlijke Scheppingen " ( " Antemundane Creations"),
with a diffuse supplement devoted to a critical consideration of
1h^ theory of development. Though herein he came to a stand-
till with a "non liquet," yet it cannot be denied that there
leamed through it his prepossession in favour of a theory which

hcveral years later his lamed and learned colleague, J. van der
Iloeven, Professor at Leyden, making a well-known French
writer's woids his own, was accustomed to signalise as an ex-
planation, " de I'inconnu par I'impossible."

In 1858 your illustrious countryman, Sir Charles Lyell, was
staying for a few days in Utrecht. In the course of conversa-

tions with this distinguished savant on the theory of develop-
ment, for which Lyell himself, at least in his writings, had
shown himself no pleader, the learned of this country were first

made observant of what had been and what was being done in

that direction in England. He attracted attention to the treatise

of Wallace in the Journal of the Linnean Society, and related

how his friend Darwin had been occupied for years in an earnest

study of this subject, and that ere long a work would appear
from his pen, which, in his opinion, would make a considerable
impression. From these conversations it was evident that Lyell
himself was wavering. In the following edition of his " Prin-
ciples of Geology," he declared himself, as we know, a partisan
of the hypothesis of development, and Prof. Harting speedily
followed in the same track. In his " Algemeene Dierkurdj"
(" General Zoology "), published in 1862, he was able to declare
himself with full conviction a partisan of this hypothesis. Also
another famous savant, Miquel, Professor of Botany at Utrecht,
who had previously declared himself an opponent of the Theory
of Development, became a convert to it in his later years, for

although this is not expressed in his published writings, it was
clearly manifest in his private conversation and in his lectures.

To what must this conversion be attributed? With Harting and
Miquel, as well as with Lyell and so many others in every
country of Europe, this was the fruit produced by the study of
your "Origin of Species," published in 1859, which first fur-

nished one vast basis for the theory of development. That
work, translated into Dutch by Dr. F, C, Winkler, now con-
servator of the Geological, Mineralogical, and Palseontological

collections in " P'eyler's Foundation " at Haarlem excited great
and general interest. It is true that a theory, striking so keenly
and so deep at the roots of existing opinions and prejudices,

could not be expected at once to meet with general approbation.
Many even amongst naturalists offered vehement opposition.
Prof. J. van der Hoeven, bred up as h.p was in the school of
Cuvier, endeavoured to administer an antidote for what he re-

garded as a baneful poison by translating into our tongue
Hopkins' well-known article in Fi-aser^s Magazine. However,
neither this production nor the professor's inluence over his

students could withstand the current, especially when, after his

death, the German zoologist, Prof. Emil Selenka, now Professor
of Zoology at Erlangen, was appointed at Leyden. A decided
advocate of your theory, he awakened in the younger zoologists a
lively enthusiasm, and founded a school in which the conviction
survives that the theory of development is the key to the explana-
tion of the History of Creation.

In Utrecht, Prof Harting, with convictions more and more
decided, was busy in the same direction ; and Selenka's successor
in Leyden, Prof C. K. Hoffmann, did not remain in the rear.

Other names, among which are Groningen and Amsterdam pro-
fessors, might here be cited. By the translation of your " Descent
of Man" and "The Expressions of the Emotions in Man and
Animals," with copious explanatory notes and by various original
papers and translations treating on your theory, Dr, Plartogh
Heys van Zouteveen has also largely contributed to the more
general spread of your opinions in the Netherlands.
To testify how generally they are held in esteem among the

yoimger zoologists and botanists, and more and more obtain
among professors of analogous branches in this country, we might
refer to a multitude of less important papers and articles in the
periodicals.

This, however, we deem superfluous, since by offering for your
acceptance an album, containing the portraits of a number of
professional and amateur naturalists in the Netherlands, we offer

a convincing proof of our estimation of your indefatigable endea-
vours in the promotion of science and our admiration of you, Sir,

as the cynosure in this untrodden path. We recognise with
pleasure Dr, Hartogh Heys van Zouteveen as the primary mover
of such a demonstration of our homage. The execution, how-
ever, devolved upon the directors of the " Netherland Zoological
Society," who reasoned that, with the presentation of this unpre-
tending mark of esteem, a few words on the History of the
Theory of Development in the Netherlands would not be entirely

unacceptable, the more so, since this historic sketch clearly

shows that, albeit some ideas in that direction had already been
suggested here, yet to you alone reverts the honour of having
formed by your writings a school of zealous and convinced
partisans of the theory of development.
Among the names in the accompanying list you will observe

several professors of Natural History, Anatomy, and Physiology
at the three Dutch Universities, the " Athenaeum Illustre " of
Amsterdam, and the Polytechnical Academy of Delft, the Con-
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servators of the Zoological Museums, the Directors of the Zoo-

logical Gardens, and several lecturers on zoology and botany at

the High Burghal Schools,

Accept, then, Sir, on your sixty-ninth birthday, this testimony

of regard and esteem, not for any value it can have for you, but

as a proof, which we are persuaded cannot but afford you some

satisfaction, that the seeds by you so liberally strewn have also

fallen on fertile soil in the Netherlands.

We are, Sir, &c.,

The Directors of the Netherlands
Zoological Society,

(Signed) President, A. A. van Bemmelkn
Secretary, H. T. Veth

The following is Mr. Darwin's reply :—

Dozun, Beckenham, February I2

Sir,—I received yesterday the magnificent present of the

album, together with your letter. I hope that you will endea-

vour to find some means to express to the 217 distinguished ob-

servers and lovers of natural science, who have sent me their

photographs, my gratitude for their extreme kindness. I feel

deeply gratified by this gift, and I do not think that any testi-

monial more honourable to me could have been imagined. I am
well aware that my books could never have been written, and

would not have made any impression on the public mind, had

not an immense amount of material been collected by a long

series of admirable observe/'S, and it is to them that honour is

chiefly due.

I suppose that every worker at science occasionally feels de-

pressed, and doubts whether what he has published has been

worth the labour which it has cost him ; but for the remaining

years of my life, whenever I want cheering, I will look at the

portraits of my distingnished co-workers in the field of science,

and remember their generous sympathy. When I die the album

will be a most precious bequest to my children. 1 must further

express my obligation for the very interesting history contained

in your letter of the progress of opinion in the Netherlands, with

respect to evolution, the whole of which is quite new to me. I

must again thank all my kind friends from my heart for their

ever-memorable testimonial, and
I remain, Sir,

Your obliged and grateful servant,

(Signed) Charles R. Darwin

THE NORWEGIANNORTH-SEA EXPEDITION
OF 1876'

Zoological Researches

A MONG the various scientific objects of our expedition the
-^ examination of the biology of those parts of the ocean

which we traversed was one of the most important. We had

with this view equipped ourselves in the best way with all

the apparatus required for the purpose (dredges, trawl-nets,

swabs, sieves, &c.), chiefly after the newest English models, a

considerable quantity of ropes of various kinds, and heavy iron

weights to hold the apparatus to the bottom were also stowed

away in the hold of the vessel. Tliere was besides procured a

large quantity of glass vessels of different sizes and kinds,

from small test-tubes to cylinders a foot in diameter, and a con-

siderable stock of spirits for preserving the specimens that might

be collected.

That the zoological material that might be brought up with

the apparatus we have named might be arranged and the preli-

minary examinations made, which would be of great importance

for the later working out, we considered it indispensable that

as many zoologists as possible should accompany the expedition ;

we also thought it right that a skilful artist should always be at

hand. The zoological party consisted of Overlsege Danielssen,

Grosserer Friele, and myself^ and as artist we were fortunate

enough to engage Herr Schiertz, landscape-painter, whose prac-

tised pencil and keen, all-embracing faculty of observation were

exceedingly useful to us. There is a series of masterly-coloured

pictures from his hand which will be a true ornament to the

zoological treatises, which in course of time will be published on
the work of the expedition.

The zoological work was divided in this way :—Overlsege

Danielssen and Dr. Koren undertook the Echinodermata, Ge-
phyreerna, and Corals ; Grosserer Friele, the MoUusca ; Dr.

' By Prof. G. D. Sars. From Daghladet, January 26 and 27.

Hansen, the Annelida ; and I myself the other classes, the Crus-

tacea, Pycnogonida, Polyzoa, Hydroida, Spongia, together with

the lowest organisms standing on the boundary line between the

animal and vegetable kingdoms (Foraminifera, Radiolaria, and
Diatomacea), and that department of the researches which even-

tually concerns our salt-water fisheries. We have all been occu-

pied for a considerable time in working out each his own portion

of the collected material. But as this has been extraordinarily

abundant, it has not been possible for any of us to bring his ex-

amination to a conclusion so that a detailed account of it can

be given. As, besides, the more special results will be reserved

for the collective work, which it is proposed to publish when the

expeditions are concluded, it will be sufficient here to state some
of the most important results of the expedition. It may also

here be mentioned that these researches, carried on far out in

the open sea from a comparatively small vessel, and at depths

approaching 2,000 fathoms, are, even under the most favourable

circumstances, attended with extraordinary difficulties, and oc-

cupy a comparatively long time. That we, notwithstanding the

exceedingly unfavourable state of the weather during the expe-

dition, were able to obtain such an abundance of zoological

material, is due to the skilful and intelligent way in which the

work was carried out by Lieut. Petersen, to whom Capt. Wille's

command was given over.

During our expedition we had in all employed the dredge

from the vessel sixteen times, the trawl-net twelve times,

both these together twice, and the swabs but once ; there were

thus no fewer than thirty-one separate casts, and of these only a

few were unsuccessful, while most of them gave very satisfactory

results. A net was also employed for examining the marine

animals occurring in the upper stratum. Boat dredgings were

also undertaken in Sogne Fiord, at Husoe, at Thorshaven in the

Fteroe Islands, and in the harbour at Reykjavik. Without en-

tering on any detailed specification of the numerous animal forms

thus brought from the depths of the sea, I will merely state tliat

there are interesting species, new to science, of nearly all classes,

of which complete descriptions and drawings will by-and-by

be published.

The greatest depth reached during the expedition was about

2,000 fathoms, almost half-way between Norway and Iceland ;

there were several casts at depths of over 1,000 fathoms. The
zoological researches were begun in Sogne Fiord, where the

considerable depth of 650 fathoms was reached, the greatest

depth which up to that time had been examined on our coasts.

We found here the common deep-sea fauna known from earlier

researches, viz., of Hardanger Fiord, and various rarities

were collected ; among others a well-preserved specimen of

the remarkable family, Brisinga, discovered by Asbjoernsen {B.

coronata, G. D. Sars), several specimens of the Friapuloides

bicaudata, Danielssen, and great numbers of the beautiful haired

Mimida tenuiviana, G. D. Sars, of which previously only very

few specimens had been found.

Our researches, however, first attained their peculiar interest

when we reached the extended barrier that lies along our coast

on the west, the uttermost limit of which forms the so-called

Havbro. Here below 300 fathoms begins the yet little examined

cold area, with a bottom-temperature of from 0° to i "b" C, and

the fauna now, in correspondence with this temperature, exhibits

a very peculiar character, totally different from that on our south

and west coasts. Seventeen of our casts were in the cold area,

and we have thus some idea of the peculiar physical and biolo-

gical conditions prevailing there.

Over the extensive depression which occupies the greater part

of the expanse of sea between Norway on the one side, and the

Fasroe Islands and Iceland on the other, the bottom below

1,000 fathoms appears everywhere to consist of a very peculiar,

loose, but very adhesive, exceedingly light, nearly greyish white

clay, which is very strongly calcareous, and, on being washed or

passed through a sieve, appears to consist almost exclusively of

shells of a little, low organism, belonging to the Foraminifera,

Biloculina. We have therefore named this deep-sea clay Bilo-

culina clay, to distinguish it from the kind of clay which occurs

in the warm area at a great depth in the Atlantic Ocean, and

which is called, after a very different Foraminifer, Globigerina.

The Biloculina clay of the cold area contains a larger quantity of

lime than the Globigerina clay of the Atlantic. It gives off,

when treated with an acid, an uncommonly large quantity of gas,

and when it is pressed and dried, it is converted in a short time

into a very hard and compact sort of limestone. We have here

a complete chalk or limestone formation coming into existence,

I and the fauna occurring here also bears a considerable impress of
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its ancient origin and close alliance with the organic remains
preserved in the fossiliferous strata from the close of the Second-
ary period. First of all may here be named a fine, probably
new Crinoid, over a span long, which was here obtained in

numerous living specimens, and which shows an unmistakable
resemblance to a few of the oldest fossil forms of this, in our time,

almost extinct animal group ; next a very peculiar and interest-

ing holothuroid animal, colossal chalk sponges, and large num-
bers of a new and very peculiar Pycnogonide, also a remark-
able blood-red coloured Crangon (Rwke) with integuments thin

as paper (Ilymenocaris), besides several lower Crustacea, for the
most part new ; the mollusc commonly occurring here is that

which is so characteristic of our older glacial clay, the Siphono-
dentaliiun vitreuin, M. Sars, which on our coast is first found
living in the most northerly part of Unmark. The fauna in these

great depths, though peculiarly interesting, both with reference

to zoology and geology, appears however as a whole to be rather

poor and without variety. The contrary is the case where the

bottom begins to rise towards the sea banks. Here we find at a
depth of 400 to 900 fathoms, but still within the cold area, an
uncommonly abundant and varied animal life. Quite contrary

to what we might be inclined to expect from the prevailing low
temperature, so far is there from being any trace of hindering or

preventing the development of animal life, in comparison with
our coast fauna, that we find the rather as we go downwards an
exceedingly remarkable luxuriance in the development of the
fauna expressed both in the numerous and varied animal forms
occurring here, and in the comparatively colossal dimensions
which several of these here reach ; indeed, one of the marine
animals taken up here, belonging to the Umbellularia, had a
length of quite eight feet. From the specimens which we got
up with the help of dredges, trawl-nets, and swabs, we have been
able, if only approximately, to form a sort of idea of the peculiar

physiognomy which the sea-bottom here presents.

Forests of peculiar Cladorhiza, with tree-like branches, here
deck the bottom for long stretches. Between the branches sit

fast beautiful medusa heads (Euryale), and variegated^a'r-j/;>r«^r

(Antedon), and variou; Crustacea, among them the marvellous
object, Arcturus Baffin!, known from the Polar Sea, and slow-

moving Pycnogonida, partly of colossal size (up to a span between
the extremities of the feet), creep along between their branches
and with the help of their enormously-developed proboscis suck
out their organic juices ; a whole world of more delicate plant-

like animals (Polyzoa and Hydroida) having at the same time
fixed their dwellings on the branches and stems of the sponges
when dead and deprived of their organic bark substance. In
the open spaces between the sponge forests creep along beautiful

purple sea-stars (Astropecton) and long- armed Ophiurids, together

with numberless Annelids of various kinds, and round about
swarm different sorts of Crustacea, lonij-tailed, bristly Decapoda
(Crangon), finely-formed Mysida (Eyrthrops, Panerythrops,

Pserdomma), masses of Amphipoda (Anonyx), and Isopoda
(Munnopslda). Above all project, like high mast timber in a
coppice, the predominating Umbellularia with their delicate

straight stems and elegantly-curved crowns set full of fringes of

polyps. The light of day does not, properly speaking, pene-

trate to these great depths, but as a compensation there is pro-

duced, by the animals themselves, a splendid illumination of the

whole, inasmuch as almost all are strongly phosphorescent, or

have the power to produce from their bodies an intense light, by
turns bluish, greenish, and reddish.

So often as our bottom-scraper or trawl-net found bottom in

that region which, after the animal type that was undoubtedly
the most prominent and characteristic, we named the region of

the Umbellularia, we were certain to have a rich zoological

prize, and the day was indeed in most cases unfortunately quite

too short for the proper examination and preservation ot all

those treasures fetched up from the depths of the sea.

Higher up, in a depth of 3C0 to 100 fathoms, and at a dis-

tance from the coast of from ten to twenty Norwegian miles

(about 70 to 140 English), begins that extensive barrier which
forms, as it were, the foundation on which our land rests, and
by which the cold Polar Sea depths are shut off from it. This
barrier begins in most cases with a hard, stony bottom, so that

our dredgings were here attended with great difficulties. Nume-
rous rolled stones, whose smooth rounded forms and worn edges

clearly enough show that they had at one time been subjected

to the powerful action of ice, lie here strewn on the sometimes
very uneven bottom, consisting of solid rock, and prevent the

dredge from acting properly, or fill up its mouth so that only in-

complete specimens of the animal world living here can be

obtained. The fauna has here quite altered its character, and
more resembles that common on our coasts ; but it appears to

be a rule that below this point at the border of the barrier

it is considerably richer than that nearer the shore, a fact which
also stands in full agreement with the long known great abun-

dance of fish at these places.

When we finally survey what here can only in a general way
be pointed out concerning the physical and biological relations

of the tract of sea we traversed we may, both in a physiographic

and a zoological respect, divide the depths of the sea surround-

ing our country into two regions differing greatly in character,

namely, the warm and the cold areas. The first occupies the

whole Skagerak and the North Sea, and farther north the sea

along our coast to a distance of ten to twenty Norwegian miles,

including herein all the fiords cutting deeply into the land, and
stretches towards the north to the northernmost point of Fin-

mark. The cold area commences where the bottom begins to

sink from the sea-banks towards the great deeps lying beyond
them, and towards the south reaches nearly to the latitude of

Stadt, and towards the south-west extends in the form of a nar-

row wedge in between the Fajroe and the Shetland Islands as

far as the 60th degree of latitude. Towards the north the cold

area extends to the Pole, which properly is its central point.

We have examined it at one of the points where it extends

farthest to the south, where it has shown itself to be everywhere

very sharply and distinctly defined from the warm area. As we
proceed farther north, the boundary between the two becomes
less distinctly marked, inasmuch as the cold area little by little

raises itself from the depths, until in the Polar Sea it finally

rises to the surface, and thus also occupies the littoral region,

the warm area being at the same time greatly diminished in ex-

tent. The close correspondence with the above-described pecu-

liar physical conditions in the sea surrounding our country has

been to a very considerable degree explained by the experience

obtained during our expedition, and thus a very important con-

tribution has been m.ade to the meteorology of the sea in general.

A fuller explanation of these purely physical phenomena is also

of the greatest importance to us zoologists for the right under-

standing of the different biological conditions in the sea ; but as

such an explanation belongs properly to the physical-meteoro-

logical researches, I will not here enter farther upon it, but keep
to the more purely zoological side of the matter.

With regard to the character of the fauna in the cold area, it

is purely arctic or glacial without any southern mixture whatever

;

and we have already been able to identify several of our species

with types before collected in the Polar Sea during the various

North Polar expeditions fitted out in Sweden, Germany, England,

and America. In higher latitudes those animal types, which in

that part of the sea which we examined are only found below the

400 fathoms' line, live in comparatively shallow bands, indeed even

in the upper stratum of the sea, which interesting fact appears

still further to confirm the view held by several men of science

that the distribution of animal life in the sea is mainly dependent
on temperature, depth having only a comparatively limited in-

fluence upon it. The purely Arctic fauna which prevailed on our

coasts during the Glacial period, and which has left behind its

traces in the glacial clays and in the older glacial shell banks, has,

under altered meteorological conditions, little by little drawn
down to the depths, where the effect of these conditions was less

sensible, while the places which it inhabited have been occupied

by more southern, immigrating types. At great depths in our

fiords which run far into the land, a remnant of the original

Arctic fauna has been able to maintain itself. But this is clearly

only a fortuitous circumstance, as clearly enough appears from

the generally small size and stunted appearance of these animal

types, and their complete extinction is probable. This we are

now, after having acquired an accurate acquaintance with the

temperature of the sea, able to explain on purely physical

grounds. For even to those deep pools in our fiords the influ-

ence of the milder climatic conditions has at last reached, so that

at depths of 650 fathoms there is a temperature of 6" C, which
may be supposed to have a prejudicial influence on the growth
of these types. On the other hand, the temperature off our sea-

banks at a much smaller depth remains unchanged, such as it

was in the Glacial period, both here and close to our coast, and
therefore we find also here, even at a remarkably southern lati-

tude, no impoverished and stunted, but as luxuriantly developed
an Arctic or glacial fauna as high up in the_ north in the Polar

Sea.

The very important light which from the side of meteorology
may be thrown on several yet obscure phenomena in the deve-
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lopment and distribution of organic life as on the other hand the

often considerable aid meteorological researches may obtain from

purely biological facts, render it desirable that these two sciences,

which may appear very different, do not become strangers to

each other but mutually come into closer alliance with the object

in view, to contribute to the scientific solution of the many yet

unsolved physical and biological problems.

(To be continued.)

OUR ASTRONOMICAL COLUMN
The Binary Star | Bootis.—Dr. Doberck, of the Markree

Observatory, has published elements of this revolving double-

star, which appear to represent very satisfactorily the measures

up to the present time, allowance being made for some obvious

errors of observation. The orbit, which differs materially from

those calculated upon shorter series of measures by Miidler,

Ilerschel, and Hind, is as follows :

—

Peri-astron passage, i77o"44. Period, 127 "97 years.

Node ... 12° i' Inclination ... 37° 53'

Node to peri-astron, on orbit ... 130° 54'

Eccentricity o"678i

Semi-axis major ... 4" '813

At the epoch i782'28 these elements give the position 24°'i,

distance 3" "64 ; and for 1804*25, position 352° -5, distance 6"
"53;

for Dembowski's epoch i870"87 the errors are + o°'3 and - o"'i i.

The following figures are deduced from Dr. Doberck's ele-

ments :

—

i876'o, Pos. 2837 Dist. 4*29 1892*0, Pes. 2247 Dist. 2-35
i88o-o, „ 274-5 >» 3"84 1896-0, ,, 188-2 ,, .

1-82

1884-0, „ 262-8
,, 3-36 1900-0, ,, 111-9 ,, iji

1888-0, ,, 247-1 ,, 2-86

Dr. Doberck has now investigated elements of c CoronstrBofea-

lis, T and \ Ophiuchi, fjfi, 44 and | Bootis, 7 and « Leonis, r;

Cassiopea:, and several other stars, thus greatly adding to our

knowledge of the orbits of the binaries, his discussions being at

the same time conducted in a very exhaustive manner, to date.

Variable Stars.—In No. 2,119 of the Astronomische

Nachrkhten are observations of a number of variable stars, made
in 1875 by Mr. Chandler of New York. There was a well-

marked minimum of that irregular variable a Herculis on
August 21 ; the observations of W and X Sagittarii are worthy
of note, as they support the results previously given by Prof.

Schmidt, of Athens, and are stated to have been made without

any "pre-occupation of mind in the observer," who had no
previous knowledge of the character of the light variations.

Schmidt's period for W, is 7-5933 days, and for X, 7 -01 19 days
;

another star in the same constellation, U Sagittarii of the last

catalogue by Prof. Schonfeld, is assigned a period of 6 7452
days. The three stars were added to the variable star list by the

indefatigable director of the Observatory at Athens, in the

summer of 1866.

Mr. J. E, Gore (Umballa, Punjab) writes, suggesting the

variability of Lalande 42360. The place in the catalogue

depends upon an observation made August 7, 1793, when the

star was rated 7m. Argelander ("Bonn Observations,''

vol. vii. p. iSi) identifies this star with No. 42383 of the cata-

logue, observed as an 8m., September 29, 1791. Considering
that there is an error in the record of the time of transit ; the

declinations closely agree.

Damoiseau's Tables of Jupiter's Satellites. —Indepen-
dent extensions of these Tables, which run out in 1880, have been
made in Europe and America. Prof. Coffin, superintendent of
the Anieiican Ephemeris, notifies an extension to 1900, which
has been carried into effect by Mr. D. P. Todd, we believe
under the superintendence of Prof. Newcomb. The work will
be sent to any library or astronomer possessing a copy of the

Tables, on application to the office at Washington. Before the

time named it may be hoped that both as regards theory and

observation, the laborious operation of forming new Tables may

be justified by the certainty of obtaining results which will enable

us to predict the phenomena of the satellites, with considerably

greater accuracy than can be effected by the use of Damoiseau's

Tables. And we may also express the hope that as regards

systematic observations, the Astronomer-Royal's urgent recom-

mendation will not be lost sight of.

Bessel's Treatises.—Volume iii. of the reprint of the

more important of the many papers by Bessel on astronomical

and other subjects, which completes the work, was issued a

short time since by Dr. Engelmann, and comprises geodesy,

physics, and general astronomical subjects, as the libration of

the moon, shooting-stars, the mass of Jupiter, and the theory of

eclipses. Speaking of the work as a whole, it will prove a very

valuable aid to the student of Astronomy, affording him without

the labour and difficulty of consulting a number of publications,

the means of acquainting himself with the principal memoirs of

the illustrious Professor of Konigsberg, who may be said to

have revolutionised the practice of astronomy. Dr. Busch's

"Verzeichnisssrimmtlicher Werke, Abhandlungen, Aufsiitze, und

Bemerkungen, von F. W. Bessel," printed in vol. xxiv. of the

Konigsberg observations, and subsequently in a separate form,

contains 385 articles, and we believe, with only one or two

exceptions, Dr. Engelmann's three volumes will be found to con-

tain all that are of more permanent interest and value.

BIOLOGICAL NOTES
The I^lectric Eel.—Since Humboldt's discovery of the

electric eel and his observations of its peculiar properties, carried

out unfortunately before the discovery of the voltaic pile, strange

to say, no attempt has been made to study this remarkable reptile

in its natural sarroundings. lu view of this fact, the Berlin

Academy of Sciences sent the well-known histologist and physio-

logist Dr. Carl Sachs, last September, to the scene of Humboldt's

former activities, well equipped with an ample supply of electro-

physiological apparatus, and means for carrying out an extensive

series of observations. In the last session of the Academy a letter

dated December 7 was read from Dr. Sachs, in which he stated

that he had safely performed the journey from Caraccas, over the

Cordilleras, to the Llanos. The gymnotus had disappeared from

the neighbourhood of Rastro, where Humboldt's investigations

took place, but at a distance of a few miles from the city of

Calabozo, a river was found fairly alive with the dreaded tern,

blador. In the five days which had elapsed since the discovery

of the locality, many valuable results had been afforded by the

observations, and there was every prospect that the expedition

would yield a large number of new and important additions to

our knowledge of the electro-motive organs.

Early Development of Sponges.—At a meeting, on

February 8, of the Societe Vaudoise des Sciences Natu-

relles. Prof. Forel spoke on an interesting occurrence of

an early development of sponges in the Lake of Geneva,

due to the unusually mild winter of this year. The fluviatile

sponge of the lake consists of a horny skeleton with very fine

siliceous spicula^, covered with a sheet of .soft, perforated animal

matter. Usually, in autumn, this soft matter leaves the exterior

ramifications and condenses under the form of small gemmulce,

half a millimetre in diameter, in the deepest interior parts of the

horny skeleton. There it remains until the spring, when it

expands anew upon the ramifications, and covers them with a

sheet of living animal matter. But this year M. Forel observed

on February 2, besides many sponges in their hibernal state, a

colony of other sponges which had already reached their full

summer development, differing only by a somewhat paler colour
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from the usual summer appearance. The occurrence is perfectly

explained by the circumstance that the temperature of water in

the Lake of Geneva was this year higher by two degrees than

the average temperature for many years, which is 6"
'3 Cels. for

December and 4" "9 for January.

A New Sponge.—Prof. E. Perceval Wright describes {Proc.

R, Irish Acad., vol. ii,, ser. 2, part 7) a beautiful little sponge

found growing on the fronds of some species of Red Seaweeds

from the coasts of Australia, of which we give the accompanying

illustration. The largest specimens measure not three milli-

metres in height. The sponge consists of three distinct and well-

marked portions : firstly, a small basal disk ; secondly, an elon-

gated stem, on the summit of which expands the third portion, or

capitulum. The disk is button-shaped^ flat, and is formed of an

irregular homy framework, twice to three times as broad as the

stem. The stem varies in height, and presents the appearance,

in some cases, of a series of margined rings, some twenty in

number, fastened together one on

the top of the other ; in others the

margins of the rings will be more

prominent, and the bodies of the

rings will be, as it were, more

deeply sunk. In both these cases

the horny framework is of a more

or less evenly latticed character,

the longitudinal lines of the lattice

being very prominent. The head

portion, in its natural state, pro-

bably presents a more or less spheri-

cal form, perhaps slightly flattened

on the summit, with an indication

of being divided into four nearly

equal parts, the open space between

these leading into the body-cavity

of the sponge. In some of the

specimens the head portion nearest

to the stem seems to have been

formed ofa somewhat denserframe-

work than the upper portion, so

that while being pressed this upper

portion has been fractured across.

The framework here is ofa densely-

reticulated kind, in appearance re-

minding one of the reticulated net-

work of the intracapsular sarcode

in Thalassolampe, or of the tissues

met with in some Echinoderms.

This sponge has been called Kalli-

spoHgiaarcheri. Tirewonderful mimetic resemblance which it bears

to some Crinoid-forms can scarcely be overlooked. Leaving the

texture and composition of the skeleton mass for the moment out

of view, and simply looking at its outline—the circular disc-like

base, the stem—the profile of which is absolutely the same,

except as to size, as that of the pentacrinoid stage of Antedon

rosaceus, and the slightly cleft head, the resemblance is very

great. Fo far as is known, this is a unique case among the

sponges, and one is left to wonder what may be the tiny enemies

from which Kallispongia archeri, by this complete disguise, con-

ceals itself.

Wild Dogs on the Obi.—An interesting occurrence of dogs

which have reverted to the wild state is reported by M. Poliakoff

from the neighbourhoods of Soorgoot on the Obi, and Tobolsk.

The size of these animals is ^somewhat larger than that of

the dogs of the locality, but less than that of wolves ; their

habits being rather remarkable the inhabitants would not ac-

knowledge them to be common dogs, and the hunters preserved

the skins of the individuals they happened to kill, as rare samples

KitUispoH^ia.

of unknown animals. M. Poliakoff could not, however, detect

in the skins he describes any deviations from the common dog
type, except the larger size, and perhaps a somewhat greater

length of body, with comparatively shorter legs (at Tobolsk).

But the habits of these animals arc certainly wolf-like ; they

inhabit woods and live by hunting, which they carry on in com.

panics. Ten individuals were thus well-known at Soorgoot as

hunting in company the wild reindeer, and latterly they ap-

proached the settlements, causing a panic among the inhabitants

by the ravages they made among cattle. They hunted always

together, assailing their prey simultaneously. They are reported

also to be far more voracious than wolves, and their habits,

M, Poliakoff observes, resemble much those of the red highland

wolf
(
Canis alpinus) of Eastern Siberia.

The Woodpecker.—At the session of the German Orni-

thological Society, on February 8, Prof. Altum gave an in-

teresting address on the ordinary woodpecker, embodying a

portion of the results of over seven years' observation. With
regard to the question of how the woodpecker finds the trees

inhabited by insects, he had noticed that it almost invariably

resorted to such trees as bore the diseased look consequent upon

the presence of insects, manifested by the smallness and fewness

of the leaves, the absence of the usual fresh colour of the bark,

&c. In some cases it is deceived, especially where new varieties

of trees have been set out. When it has detected a hole bored

in the bark by insects, it follows the course of the passage under

the bark by a gentle tapping with its bill, until it reaches the

place where the larvas are situated, when, by tearing off large

portions of bark, its food is laid bare. Among the insects

not eaten by the woodpecker are such as the Cerombyx heros,

which bores too deep into the wood, or small insects such as

the Bostichida;, living in the bark of the pine tree, which is dif-

ficult to penetrate. The presence of the woodpecker is good

for a forest, in so far as it destroys the insects upon the trees. It

however injures the latter frequently by tearing off large pieces

of bark, and indirectly by eating the useful wood-ants. The
statement that woodpeckers made incisions in trees free from

insects, for the purpose of sucking the sap, was disproved by

Prof, Altum, on ground of repeated observations.

Sagacity of a Lobster,—A few days ago, at the Rothesay

Aquarium, a tank containing flat fishes was emptied, and a

flounder of eight inches in length was inadvertently left buried

in the shingle, where it died. On refilling the tank it was

tenanted by three lobsters (Ilomarus marinus), one of which is

an aged veteran of unusual size, bearing an honourable array of

barnacles ; and he soon brought to light the hidden flounder,

with which he retired to a corner. In a short time it was noticed

that the flounder was non est. It was impossible the lobster

could have eaten it all in the interim, and the handle of a net

revealed the fact that, upon the approach of the two smaller

lobsters the larger one had buried the flounder beneath a heap of

shingle, on which he now mounted guard. Five times within

two hours was the fish unearthed, and as often did the lobster

shovel the gravel over it with his huge claws, each time as-

cending the pile and turning his bold defensive front to his com-

panions.

The Influence of Temperature on the Nerve- and
Muscle-Current.—M. Steiner has proved {Reickert's Archiv)

that the electromotive force of the nerve- current from 2* up-

wards, is greater the higher the temperature, that it reaches a

maximum between 14° and 25°, and at higher temperatures

decreases again. The force of the muscle-current is likewise, from

5° upwards, greater the higher the temperature ; it has its maxi-

mum between 35° and 40°, and at higher temperatures becomes

less again, till, when rigidity sets in, it is almost nil. Thus, for

the nerve and muscle-current, as well as for other functions of
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living organic forms, there is ^.temperature optimum ; which is as

distinctly marked when, by heating, we rise to it from lower

temperatures, as when wc descend to it by cooling from higher

temperatures.

Fertilisation of Flowers by Birds.—In an interest-

ing article by Prof. Asa Gray, in the American Journal of

Science and Arts, on Darwin's recent work the writer notices

what Darwin says about the fertilising of flowers by birds,

chiefly humming-birds. The frequenting of the flowers of Im-

pattens is the only case cited from the United States ; and Dr.

Gray asks :
" Can it be that there are no references in print to

the most familiar fact that our humming-bird is very fond of

sucking the blossoms of trumpet creeper {
Tecoma radicans) and

of honeysuckles ? Both these are, in size and arrangement of

parts, well adapted to be thus cross-fertilise'."

A New Parasitic Green Alga.—Not very long since it

was thought that the want of chlorophyll determined the para-

sitism of plants, and it is still true that the want of this green

colouring substance serves to distinguish between fungi and alga>.

It is also true that the former need already-formed carbon com-

pounds, but it is still thought that chlorophyll-bearing plants not

only do not require to find these compounds ready formed, but

that they are absolutely unable to assimilate them. It was

therefore a fact of great interest when Prof Cohn described some

years since (1872) a perfectly new chlorophyllaceous alga

("Ueber parasitische Algen " in Beit, zur Biol, der BJlanzen,

Bd. i. Heft 2 ; see also W. Archer, Quart. Jotirn. Mic. Science,

N.S., vol. xiii.), which he found living as a bright emerald green

parasite in the thallus of duck-weed gathered at Bieslau. For

this the genus Chlorochytrium was established, and C. levnue

was the only species until at a late meeting of the Dublin

Microscopical Club, Prof. E. Perceval Wright exhibited and

described a second species found growing and developing itself

in the mucilaginous tubes of a species of Schizonema, collected

on rocks at ilowth, near Dublin, between high and low water-

marks. There can be no question as to the parasite on the

diatom being different from that on the duck-weed, while there

is but little difficulty in placing it in Cohn's genus. Smaller in

size its emerald lustre is scarcely if at all less than the fresh-water

species, and like it its development has not been traced farther

than the production of zoospores.

Flora of Turkestan.—We notice a very interesting com-

munication on the Flora of Turkestan, made by Prof. Regel,

the director of the St. Petersburg Botanical Garden, at the last

meeting held on January 20, by the Russian Society of Garden-

ing. The special aim of the communication being to advocate

the introduction into European gardens of representatives of the

flora of Turkestan, Prof. Regel described the numerous, origi-

nal, and most beautiful species belonging to the Composite^,

CaryophyllcE, Umbellifenc, Fapilionacecc, Malvacece, and Campami-

lacece, which grow in Turkestan, and which could rank among

the best ornaments of our gardens by their variety and beautiful

forms and colours. Most of these species are already cultivated

with complete success in the St. Petersburg Botanical Garden,

and they might be thus introduced in the gardens of Russia and

Western Europe. Concluding his communication. Prof. Regel

pointed out the remarkable circumstance that in Turkestan, even

in hilly tracts, the Ericacecz are totally wanting, whilst they are

so common in the highlands of the Alps, of the Caucasus, and

even of the Altai.

NOTES
Meteorologists everywhere will learn with much satisfac-

tion that Dr. Julius Hann, the eminent meteorologist, was
appointed, February 10, successor to th? kte Dr. Jelinek, as

Director of the Central-Anstalt fiir Meteorologie und Erdmag-

netismus, Vienna.

Fifty-seven candidates for election into the Royal Society

have offered themselves during the present session.

Prof. A. Oppeniieim, of Berlin, has accepted the chair of

chemistry in the newly-organised Philosophical P'aculty at

Miinster.

Prof. Pfeffer, of Bonn, has accepted the ordinary profes-

sorship of Botany in the University of Basel.

The Treasury .have agreed to recommend votes from the

Consolidated Fund for 80,000/. towards the new buildings

devoted to the Science Schools of the University of Edinburgh,

in four yearly instalments of 20,000/. each. This vote is to

supplement a like amount subscribed by the public.

The marble statue of Sir W. Fairbairn is in the hands of Mr.

Geflowski, who obtained the Commission in competition with

other eminent sculptors. Besides the statue, which is to stand

in the New Town Hall, Manchester, facing the entrance, a

Fairbairn scholarship is founded in Owens College, Manchester,

out of the funds subscribed. The statue is eight feet high, repre-

senting Sir W. Fairbairn staflding with papers in his hand as if

delivering an address to a scientific audience, the head bare and

inclined slightly, and an admirable likeness in the features as

well as in the thoughtful expression and quiet energy charac-

teristic of the man.

The University of Tiibingen is making preparations to cele-

brate its 400th anniversary during the coming month of August.

Various historical addresses are in course of preparation, and a

work will be issued commemorative of the occasion.

A PUBLIC meeting of the Sanitary Institute of Great Britain

will be held at the rooms of the Society of Arts, John Street,

Adelphi, on Wednesday, March 14, at 3 P.M., to consider the

repost recently issued by the Committee appointed by the Presi-

dent of the Local Government Board upon the disposal of town

sewage.

His Majesty, the Emperor of Brazil, observed the eclipse

of the moon on the evening of the 27th, at the Arcetri

Observatory. The Emperor took a very lively interest in the

phenomenon and discussed with acuteness the hypothesis with

which Prof. Tempel, the astronomer, and Prof. Echert tried to

explain the varying shades and colours in which the moon

appeared during the different phases of obscuration. On Mon-

day last his Majesty assisted at a meeting of the Anthro-

pological Society, when Prof. Mantegazza made some interest-

ing remarks on several Maori skulls, and Prof. Giglioli read an

elaborate paper on the ethnology of Brazil.

The general expenses of the seven Russian universities in 1876

were as follows:—The University of St. Petersburg, 43,500/.;

of Moscow, 52,850/. ; of Kieff, 38,375/. ; of Kazan, 39,500/. ;

of Kharkof, 38,125/. ; of Odessa, 25,375/.; and of Dorpat,

26,625/.

We notice the following more important papers on natural

science, among those published by professors of the Moscow
University in 1876:—"Observations de Jupiter en 1876,"

" Profil spectroscopique du Soleil en 1876," and " Sur la Queue

de la Comete de 1874," by Prof. Bredikhin, in the Annates of

the Moscow Observatory ; a paper, by Prof. Babukhin, " Ueber

die Structur und Verhaltnisse elektrischer und pseudo-elektrischer

Organen," in \}clq Archiv fiir Anatoinietind Pliysiologie; "Theorie

des Derivees," and " On the Numerical Equations of the Second

Degree," by Prof. Bugaieff, in the Mosco-w Matkcinatical Review

(Russian); the papers of Prof. Markovnikoff on Theine (Nature,

vol. XV. p. 167). An interesting popular lecture on Unicorns,
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and on the origin of the myths on them, was delivered at the last

anniversary of the University by Prof. UsofT.

M. Dumas has been nominated president of the Societe

d'Encoura<Tement pour I'lndustrie Nationale. At the last

meeting of the Society M. Moutenat exhibited metallic tubes

which emit sounds when burning coal is placed in the in-

terior. The sound is modified when the place occupied by the

coal has been changed. A copper tube into which metallic

gauze has been introduced also emits musical sounds. M.

Moutenat is preparing to build large tubes for the Inter-

national Exhibition of 1878. He hopes the sounds may be heard

at a great distance, and if successful he intends to propose this

method instead of steam whistles for warning on the sea-coasts,

TllK Bradford Scientific Association purpose holding a con-

versazione and exhibition of scientific instruments and objects on

the evenings of April 11 and 12. Exhibits will be arranged

under various sections and sub-sections, and contributions will

be welcomed.

From the Annual Report of the Geologists' Association we

learn that the number of members on January i was 390.

Vol. I. Part 6, of the Transactions of Watford Natural

History Society contain papers on the Hertfordshire Bourne, by

Mr. John Evans, F.R.S. ; on the Hertfordshire Ordnance Bench

Marks, by Mr. John Hopkinson, P". L.S. ; and on the Polarisa-

tion of Light, by Mr. J. N. Harford.

Mr. Rudkin has given notice of his intention to move, at the

next meeting of the Court of Common Council, that it be referred

to the Gresham Committee to confer with the Mercers' Company

as to whether and how the Gresham College foundation can be

utilised and extended in connection with the scheme which is

now being prosecuted by the Livery Companies for establishing

a Central Technical University, with affiliated colleges and insti-

tutes, not only in the metropolis and its suburbs, but in the chief

centres of industrial life throughout the United Kingdom.

The Russian Government announces the discovery of valuable

silver deposits in several islands of the White Sea.

Graf Walburg, a member of Dr. Brchm's expedition to

Siberia, is now studying the botanicil and palreontological col-

lections at Dorpat. He proposes to undertake this year an-

other journey to Asia and to explore the Caucasus.

The St. Petersburg papers announce the return of Lieut.

Onatsevitch, who has spent two years in the survey of the

Northern Pacific shores of Sibeiia. After having observed the

Transit of Venus, Lieut. Onatsevitch engaged in a full and

thorough survey of Behring's Strait, extending his soundings

into the glacial ocean as far as the ice barrier over a surface of

about sixteen square degrees. Further, having at his disposal

fourteen chronometers, he has determined many longitudes, and

has brought into connection the longitudes formerly determined

in the north-east with those recently determined with great accu-

racy before the Transit of Venus in south-eastern Siberia. The

work done by M. Onatsevitch will be the subject of com-

munications at the next meeting of the St. Petersburg Geogra-

phical Society.

Thk map of the mouth of the Obi, prepared by M. Dahl (who

made last summer a detailed survey and soundings when descend-

ing the river on board the schooner Moscow, built in Tinmen),

will appear in the course of a month or two.

The Afrikanische Gescllschaft of Berlin received a few days

since news from Dr. von Bary, who at the end of December was

on the point of leaving the city of R'hat to penetrate into the

mountain region of the Tuareks, in the central part of the

Sahara. IJpstiliti^s b;id just geased betw^?r\ tb? tribes jnhabjtt

ing this territory, and there was every probability of his success-

fully accomplishing the aims of the journey, viz., a careful

geological study of this scarcely-known region.

In the last session of the Berlin Geographical Society, the

president. Dr. Bastian, announced that the well-known African

traveller, Dr. Gustav Nachtigal, intended to undertake a new
journey of exploration into the interior from the coast of

equatorial Africa, This field, now rendered vacant by the

death o f Edward Mohr at Molange, has always been the favourite

territory of the German explorers. Dr. Nachtigal's peculiar

qualifications for the undertaking, as well as his six years' varied

experience in the hardships of African travel, will lend an im-

portant character to this new new attempt to penetrate into the

unknown interior of the continent.

At the meeting of the French Geographical Society M. Charles

Velain read a paper on the volcanic lakes of the island of Nossi

Be, near Madagascar. The formation of the island is generally

volcanic, the north and south parts being of ancient formation,

while the central part is of much more recent origin. Besides a

number of true volcanic craters, not very high, M. Velain found

a great number of crater-lakes or circular troughs, level with the

ground and filled with water. These troughs, M. Velain thinks,

must have been formed by subterranean explosions, which dii

not last long enough to enable the lava to reach the surface.

These lakes abound in fish, many of which are probably new
species ; it is impossible, however, to catch them, on account of

the number of crocodiles that swarm on the banks.

Enganzungsheft No. 50 of Petermann's Geographischce

Mittheiltmgen contains the first part of a narrative of M. E.

de Pruyssenaere's Travels in the Region of the White and

the Blue Nile, M. de Pruyssenaere was a young and ac-

comphshed Belgian who spent most of the time between 1859
and 1S64 in the exploration of the above region, and after much
difficulty the editor of the narrative, K. Zoppritz, obtained pos-

session of his journals and notes. Notwithstanding the length

of time that has elapsed since M. de Pruyssenaere traversed the

region, it will be found that his narrative adds considerably to

our knowledge of it. He made many botanical notes, which,

we believe, will be published at a future time. Accompany-
ing the narrative is a map of the region, showing the travel-

ler's routes, prepared from his astronomical and trigonometrical

observations. M. de Pruyssenaere died in the midst of his

travels in 1864, at the early age of thirty-eight years.

Prof. C. Jarz, of Vienna, formerly an artillery officer under

the Emperor Maximilian of Mexico, has recently issued a short

work on "Ocean Currents of the North Atlantic," with especial

reference to the Gulf Stream, embodying much of individual

observation. The rotation of the earth is excluded from among
the causes producing these phenomena. His theory is essentially

that each current has its own particular causes, and that a

number of independent compensating forces occasion the cha-

racter, speed, and direction of the currents.

The last session of the Hungarian Natural History Society

was devoted to a detailed account, by M. von Hantken, of the

results of his extensive microscopic researches on the Hungarian

limestone formations. The old Tertiary deposits near Ofen were

found to consist almost entirely of organic remains, princi-

pally Alga;, Foraminifera, and Bryozoa. The Alga; form the

chief part of seveial strata and belong to the genus Litho-

thamnmm. Microscopic investigation showed a regular structure

of successive layers of cells. In the interstices between the cells

of the plants carbonate of lime was gradually deposited, and they

were petrified entire. The presence of the remains of Foraminifera

and Bryozoa showed a contemporaneous zoogenous and phylo-

genous. growth of the rocks, As the Lithoth^imniuni of thQ
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present day grows only on the sea-shore, it is probable that these

Hungarian limestone deposits are coast formations.

In the February session of the Hungarian Geological Society,

Prof. Krenner displayed a lately-discovered mineral from

Nagyag, which consisted of pure telluride of gold. As is well

known, gold does not occur in nature in combination with any

member of the sulphur-group except tellurium. A mixture of

the tellurides of silver and gold was found recently in California,

but this is the first instance of the occurrence of the pure auric

telluride in a crystalline state. In view of the fact that gold is

the noblest metal, and tellurium one of the rarest elements, the

new mineral has been called Bunsenite, in order to give a fitting

expression of the gratitude of the great chemist's admirers in

Hungary for the services rendered to mineralogy by his analytical

methods.

A REMARKABLE piece of coral taken off the submarine cable

near Port Darwin, is spoken of in a Melbourne 'paper. It is of

the ordinary species, about five inches in height, six inches in

diameter at the top, and about two inches at the base. It is

perfectly formed, and the base bears the distinct impression of

the cable and a few fibres of the coil rope used as a sheath for

the telegraphic wire still adhering to it. As the cable has been

laid only four years, it is evident that this specimen must have

grown to its present height in that time, which seems to prove

that the growth of coral is much more rapid than has been

supposed.

It is well known that in many places springs of fresh water

arise from the bottom of the sea. M. Toselli proposes to make

use of them. Their water, brought through flexible tubes held

at the surface by suitable buoys, would furnish ships with supplies

of water they are often in need of. M. Toselli appears to have

studied the question carefully, and provided for the preservation

of his apparatus in the face of storms.

The rapid melting of snow in the mountain regions causes

great inundations in south-eastern France and in Switzerland,

and Swiss papers daily record the damages done by the

floods. The greatest damage is caused by the Doubs, both in

France and Switzerland. The Rhine at Basel rose on February i6

by 6 "22 metres, reaching thus a level only 2*46 metres lower than

during the great inundation of March I, 1876. Prof. Forel

writes to the Gazette of Lausanne, that the level of the Lake of

Geneva rose on Febnaary 15 and 16 at the rate of three milli-

metres hourly, or 155 millimetres in the course of two days, and

he points out that more rapid risings were noticed only three

times in the course of the last twenty-nine years (in 1856, and

twice in 1876), when the level rose daily 73 to 82 millim. in

twenty-four hours. The amount of water accumulated in the

lake was thus as large as 42,000,000 cubic metres in the course

of a day. The Lake of Zurich rose at the same time 40 centi-

metres in twenty-four hours j but its superfices being seven times

less than that of the Lake of Geneva, the figure shows a far less

accumulation of water, viz. of 26,000,000 cubic metres in the

course of a day.

As one of the Memoirs of the Geological Survey, Mr.

Whitaker has just published a paper on the Geology of the

Eastern End of Essex (Walton Naze and Harwich). Long-

mans and Stanford are the publishers.

We are glad to hear that an ethnographical museum was

opened at Helsingfors on January 24. The nucleus of the

museum was formed from collections exhibited at the recent

Helsingfors Exhibition. It contains a large number of clothed

figures representing the varied ethnographical types of Finland

and their yet more varied costumes, interiors of peasant's homes,

samples of household furniture and tools, of hunting and fishing

implements, of objects used by the yet numerous conjurors, col-

lections of stone implements, &c. The importance of the museum
will be well appreciated by all acquainted with the interest

afforded by the ethnography of Finland.

The French Anthropological Society has been authorised by

M. Krantz to open an international exhibition in the central

palace of the Trocadero. M. Quatrefages has been appointed

Chairman of the Commission. Communications relating to the

exhibition may be sent either to the Society in Paris or to M.
Gabriel de Mortillet, at the Musee des Antiquites Nationales,

St. Germain, Seine-et-Oise. The Anthropological Exhibition

will be distributed into a number of sections, and several na-

tional committees might be established if necessary. Fuither

details will soon be published for the (guidance of intending

exhibitors or visitors.

On February 25 the city authorities of Vienna inaugurated a

novel and remarkably interesting application of pneumatic tubes

for the purpose of maintaining unison and regularity in widely-

separated time-pieces. The inventor is the Austrian engineer

and electrician, E. A. Mayrhofer, who, after vainly trying to

solve the problem by means of electricity, finally hit upon the

new system. From a central bureau in the city, connected with

the Imperial Observatory, these pneumatic tubes extend in all

directions, laid alongside the gas mains, and branching off to the

public clocks. By means of a simple apparatus in the latter the

authorities in this bureau are able to exhibit the true astronomical

time on the clock dials in all -parts of the city, a movement of the

hands occurring once a minute. At present only the city clocks

have been brought in connection with the new system, but it v/ill

rapidly be extended, until it embraces the time-pieces in all the

schools, public institutions, hotels, &c., and in those private

residences where it may be desired.

The prospects of coffee-cultivation in Coorg seem to be some-

what gloomy, for we learn from a recent report that the plants

have not only had to contend with the regular insect and fun-

goid diseases, but also with such an extremely dry season, that

the drainage of the country became very low, and all the springs

and wells nearly exhausted. Many of the coffee nurseries had to

rely on hand watering from springs and rivulets, and thousands

of seedling plants constantly withered and dried up. The

greatest damage, however, seems to have been done by what is

described as "the planter's old and implacable enemy, the Xylo-

trechus quadriipcs,^' commonly called the borer, the ravages of

which are as destructive and extensive as ever ; planters are often

deceived as to the presence of this insect, the appearance of the

trees even when attacked, failing to convey an idea other than

health. The revelation at crop time, however, convinces the

sceptic of the insidious approaches and devastations of the enemy,

which can be overcome and subdued only by timely and resolute

extermination of every bored coffee tree. The periodical in-

crease of the insects is attributed by residents on or near the

plantation to the prevalence of dry seasons. It spreads most in

' open coffee fields in warm localities, and least in moist and shady

places where there is high cultivation. With regard to the

Ileniileia vastatrix, or leaf disease, it seems to have considerably

lessened, or, as the report says, disappeared. This is almost

more than we can expect, and as much as we can hope for

;

nevertheless, it may be as the writer of the report says, that the

disease is existing under another form, "And may reappear in

those well-known orange-coloured spots, for like other fungi it

undergoes certain transformations. It is singular that these

orange-coloured spores are generally encircling the stomata of

the lower epidermis of the leaves, and," the writer proceeds to

say, "I have found them even on leaves of coffee-seedlings not

one year old. It is difficult to conceive how these spores should

have come there, whether from without or within, the whole of

the cellular tissue around the spots being affected as by an in-
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temal disease. It seems equally difficult to say, whether the

fungus is the cause or effect of the diseased leaf. As to reme-

dies, these appear to be expected rather from climatic influences

than from the sagacity of man, for all the propositions yet made
may prove satisfactory in the laboratory, but are impracticable

where any large area is to be operated upon."

The subject of blight or disease affecting the plants in the tea

plantations of India has been brought prominently under the

notice of the Agri- Horticultural Society of India, a letter

having been addressed to the society to the effect that the

attacks of " blight and red spider having become of such a

serious nature on many tea-gardens both in Assam and Cachar,

but especially in the latter province, it is necessary that all

possible information, with a view of mitigating the evil, should

be obtained and made widely known," At a subsequent meet-

ing of the society the line of action proposed, subject to the

assistance of those interested in the matter, was to engage the

services of an entomologist from England for the period of two
years so that he might have time and opportunities to observe

and carefully study the character of the several kinds of blight

in their various localities, such observations to be published

under the auspices of the society.

The introduction of the Carob {Ceratonia Siliqua) into the

Madras Presidency, a subject which occupied the attention of

the Agri-Horticultural Society of Madras a few years since, has

been again brought before the society. It is strongly recom-

mended for cultivation in countries suffering from periodical

droughts in consequence of its long roots penetrating a great

depth into the earth, and because of the large quantity of muci-

laginous saccharine matter contained in the pods, so that it

might be largely used for feeding cattle, horses, pigs, &c. It is

said, however, that although the seeds contain nitrogenous ele-

ments or flesh-making materials, they do not possess great

nutritive properties, and the seeds being small and hard they

are not easily masticated, and pass in their crude [state undi-

gested.

A PECULIAR request (according to the Berliner 7'ageblatt) has

been made by the Society for Bird Protection to the General

Postmaster in Berlin, viz., to make arrangements so that birds

be not killed by the pneumatic post. The case is this : From
the large air-compressing steam-engines proceed chimney-pipes to

the roof, by which the required air is sucked in. The power of

this suction-apparatus is so great, that both small and large

birds, even pigeons, which happen to be flying over the tubes

when the engine is in action, are helplessly drawn in and

destroyed.

Taking opportunity, lately, to observe with a Nicol's prism

an uncommonly fine rainbow, which spanned the Oesthal in

Baden Baden, M. Schiel found that with the prism in a certain

position, the colours disappeared completely, and the prism was
pretty dark. But on turning it through 90°, the bow appeared

again in all its brilliancy. The rainbow is therefore perfectly

polarised light. Several rainbows observed since have shown
the same behaviour ; but apparently only a very bright-coloured

rainbow presents dark on the field of vision with the correspond-

ing position of the prism.

The additions to the Zoological Society's Gardens during the

past wecK include a Macaque Monkey (Macacus cynomolgus)

from India, presented by Mr. Thos. Dalby ; a Galapagan Tor-

toise
(
Testiido elephantopus) from the Galapagos Isles, presented

by Mr. W, II. Henderson; two Herring Gulls (Zar«jar^^«/rt/;«),

European, deposited ; a Common Nuthatch {Sitta cmsia), Euro-

pean, purchased ; a Red Kangaroo {Maeropus ru/us), bom in

the Gardens.

SCIENTIFIC SERIALS
Poggendorjf^s Annalen der Physik und Chemic, Erg'adzung

Band viii., Stiick 2.—Researches on the nature of the vowel
"clang," by M. Auerbach.—On the interference of reflected
light (concluded), by M. Lommel.—On the tension of liquid
films, by M. Sondhauss.—On a fundamental law in dioptrics, by
M. Most.—On the complementary colours of gypsum in polar-
ised light, by M. v. Kobell.

Memoria delta Societh degli Spettroscopisti Italiani, November,
1876.—The paper by Prof. Young, of Dartmouth College, on
the displacement of the lines in the solar spectrum caused by the
sun's rotation appears here. Prof. Young used the spectra of
the sixth and eighth orders obtained by a grating of 8,640 lines

to the inch, a collimator of 2\ inches diameter, and 16 inches
focal length attached to the 9j inch equatorial. The observa-
tions were made chiefly on the D lines and the Ni line between
them giving a result of i "42 mile a second ; this exceeds the
result from ordinary observations of spots by o'34 mile, and the
author considers it a fact that the solar atmosphere really sweeps
on forward over the underlying surface.—Prof. Tacchini gives a
history of his journey up Mount Etna for the purpose of making
spectroscopic observations of the sun. The spectroscopic and
direct observations of the sun made at Palermo in October last

appear here, also the drawings of the chromosphere for May,
1875.
December, 1876.—Father Secchi gives his 'catalogue of 444

coloured stars with notes on the spectra of the same.—Mr.
Huggins contributes a preliminary note on the photography of
stellar spectra, together with a drawing of the spectrum of

a Lyroe.—Observations of the lunar eclipse of September 3,
1876, by A, Dorna.—Observation of the Perseids made at

Palermo in August, 1876, by Prof. Tacchini and G. de Lisa,

Morpholoqisches Jahrhiich, vol. ii. part 4.—On fossil vertebra
and teeth, by C. Hasse, dealing especially with fossil squatinas
from the Jurassic and Cretaceous rocks.—On the development
of the auriculo-ventricular valves of the heart, by A. C. Bernays.
—On the segmentation of the ovum and formation of the blasto-

derm in Calyptrsea, by A. Stecker.—On the primitive groove in

the chick, by A. Rauber.—On the nasal cavities and nasal duct
of Amphibia, by G, Bom, seventy pages, three plates.

Revue des Sciences Naturelles, vol. v.. No. 3, December,
1876.—Contributions to the natural history and anatomy of the

Ephemeridse, by N. and E. Joly, an important paper.—On par-

thenogenesis in Bombyx mori, by Carlo de Siebold.—On the his-

tology of the egg, by A. Villot, dealing with theoretical views on
the germinal vesicle and its history. There are also excellent

reviews of recent French zoology, botany, and geology,

Zeitschrift filr wissenschaftliche Zoologie, vol, xxvii., part 4,
1876.—On the anatomy of the Ophiuroid, Ophiactis virens, by
H. Simroth, seventy pages, five plates.—On the structure of the

brain in Arthropods, a memoir describing the brains of Apis
inellifiea, Gryllus campestris, Gryllotalpa vulgaris, Catabus viol.

,

and Astacusfluviatilis, by M. J. Dietl, of Innsbruck, thirty pages,

three plates.—On the transformation of the Mexican Axolotl

into Amblystoma, by Marie v. Chauvin.

Reale Istiiuto Lombardo di Scienze e Letlere, Rendiconti, vol.

X. fasc. I.—On Arabic money in the numismatic cabinet of Milan,

by M. Ghiron.—On the coordinates of points and of lines in a

plane, and of points and planes in space, by M. Casorati.—On
two meteorological instruments invented by Angelo Bellani, by
M. Cantoni.—On special cases of anencephaly, with observations

on their etiology, by M. Sangalli.—On Helminthosporium vitis

(Lev), a parasite of the leaves of the vine, by M, Pirotta.—On
the phenomena which accompany the expansion of liquid drops,

by M, Cintolesi.

Journal de Physique, February.—On a property of an electri-

fied surface of water, and on the polarisation of the electrodes,

by M, Lippmann. — On the phenomena of induction (con-

cluded), by M. Mouton.—Comparative pitches of sounds given
by various metals and alloys, by M. Decharme.—Experiments of
M, Ch, Lootens, S.I.—The movements of the aerialcolumn in

sonorous tubes, by M. van Tricht, S.I.—The electric proper-
ties of sodium and potassium at different temperatures, by MM,
Naccari and Beliati.
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SOCIETIES AND ACADEMIES
London

Royal Society, Februarys.—" On the Hindoo Division

of the Octave, with some Additions to the Theory of the Higher
Orders," by R. H, M. Bosanquet, Fellow of St. John's College,

Oxford. Communicated by Pi of. Henry J. S. Smith, Savilian

Professor of Geometry in the University of Oxford.

Attention has been recently directed to the remarkable divi-

sion of the octave into 22 intervals, employed by the Hindoos.
The paper commences with a slight account of the Hindoo
scales as thus derived. It is then remarked that our best way
to a real analysis of this music would be to study the system of

22 and compare the results with those actually obtained by Hin-
doo musicians. The methods, which have been employed in

the writer's former paper on the subject, ^ are then extended to

the higher orders, which have not been before thoroughly dis-

cussed. The system of 22 is a system of the second order, and
the nature and peculiarities of such systems, and of the system
of 22 in particular, are discussed.

A classification of systems of the higher orders according to

their mode of forming thirds is advanced. If the system be
arranged in successive series of fifths, differing by one unit in

pitch, then the system is said to be of class x, if the third of

any note is in the series x units below that which contains the

note itself.

The system of 22 is shown to be of the second order and first

class.

A system of 34, also of the second order and first class, is

pointed out as being of considerable excellence, even from a

modern practical point of view.

It is shown that in systems of the second order and first class,

modulation through a third cannot be regarded as equivalent to

modulation through any number of fifths.

The notation is extended to systems of the ^-th order.

The subject of the transformations of the generalised key-
board is then entered upon. It is remarked, in the first instance,

that 0.ny form of arrangement whatever can be constructed by
rearranging a supply of keys of the ordinary patterns.

The problem of inversion is then solved, and it is shown
under what circumstances, by simply inverting the succession

from end to end, a key-board can be obtained in which rise

corresponds to fall of pitch, and vice versd.

The general transformation of the rth order 'is then investi-

gated, and a rule is given by which the key-board of the rih.

order can be arranged with the ordinary keys.

This rule is then applied to the construction of the key-board
of the second order, and a diagram is given of a portion of a
key-board so arranged. Systems of the second order and first

class, such as the systems of 22 and 34 above-mentioned, can
be controlled with facility by means of this arrangement.

February 15.—On Crookes's force, by G. Johnstone Stoney,
F.R.S., and Richard J. Moss, F.C.S.—This paper is a
preliminary report of an experimental investigation of the

theory of Crookes's radiometer proposed by Mr. Stoney in

the Philosophical Magazine for March and April, 1876. The
term " Crookes's force " is employed to designate the reaction

which comes into play between the blackened disks of a radio-

meter and the walls of the exhausted chamber when a difference

of temperature exists between them. The authors have sought
to determine quantitatively the relation of the force to the tension

of the residual gas, and the influence of variations in the distance

between the reacting surfaces. For this purpose they employ an
apparatus in which a blackened disk of pith can be placed at

any required distance within twelve centimetres from a delicately

suspended disk of thin microscope glass. The pith disk is

heated by projecting on it the image of a uniformly illuminated
aperture in a metallic screen. The relative magnitudes of the
force are estimated by determining the distance to which the
glass disk is repelled in a given time. It is sometimes difficult

to distinguish between the effects of convection currents and
those of Crookes's force. It is certain, however, that when the
tension of the residual gas is as much as five millimetres of mer-
cury there is a Crookes's reaction through a space of at least

ten millimetres.

At distances of from twenty to eighty millimetres the very
feeble force acting on the glass disk seemed to vary about
inversely as the tension. It appeared to be nearly independent
of the distance when the distance exceeded twenty millimetres.

^•£^°^' ^"^^ ^'"^' ^°- ^^^' ^^^75. P- 390, and "An Elementary Treatise
on Musical Intervals and Temperament." (Macmillan, 1876.)

At distances of five, ten, and twenty millimetres, the force on
the swinging disk made some approach to varying at each ten-

sion inversely as the distance. But so far as may be judged from
measures ot such exceedingly feeble forces, there is a sensible de-
viation from this law at most of the tensions. Moreover the
observations, taken as a whole, seem to suggest, in conformity
with the dynamical theory, that the law changes with variations

of density.

Linnean Society, February 15.—Prof. AUman, F.R.S., pre-
sident, in the chair.—Messrs. W. Burns, E. 1,. Gardner, Pr(;f,

W. Harrington (of Michigan, University, U.S.), J. W. S.

Meiklejohn, the Rev. J. Stobbs, and vSir Charles W. Strickland,

Bart., were elected Fellows.—There was, exhibited under the
microscope by Mr. Arthur Lister the plasmodium of one of the
lowly organised Myxomycetse. This protoplasmic mass demon-
strated the peculiar amoeboid movements, and the occasion gave
rise to an animated discussion on its contested animal or vege-
table nature.—Two botanical papers were read, the first on the
rootstock of Marattia fraxinta, Sm., by Mr. John Buchanan

;

the second on the Algae collected at Rodriguez during the Venus
Transit Expedition, 1874, by Prof. Dickie. The Marattia is

chiefly found in the northern part of New Zealand. The Mao-
ries use it as food, but do not cultivate it systematically. They
say that when it is smashed, the pieces thrown on the ground
spring up freely and thus it has increased. At Wellington, where
transplanted, it grows luxuriantly when placed in rich damp soil.

Mr. Buchanan has now studied its mode of growth ; he con-
siders the rootstock as resembling a scaly bulb more than a fern

rhizome, and likens its propagr.tion to that of the potato, though
modified. Its growth is very slow, hence, probably, its scarcity.

The fresh-water Algse of Rodriguez point in an Asiatic direction,

none are African species, while some have rather a world-wide
distribution.—The Secretary read a note on a new example of
the Phyllodocidse {Anaitis rosea), by Dr. W. C. Mcintosh. This
rharine worm v/as obtained at St. Andrews. It is i^ inch long,

with relatively broadish body, blunt snout, and small eyes. On
head and body it is slashed and speckled with pink, which
merges into a yellow band behind.—A communication was read
on deep-sea anemones (Actinaria) dredged from on board the
Challenge)-, with a description of certain Pelagic surface swim-
ming species, by Mr. H. N. Moseley, late naturalist to the above
expedition. The occurrence at great depths of representatives

of ordinary shallow water forms of Actinia is of profound in-

terest. A species of Edwardsia, from 600 fathoms, has under-
gone but trifling modification from the littoral form. The
Cerianthus, from 2,750 fathoms, is dwarfed, but uncommonly
like its shore brethren. Thus it appears one kind is found in

shallow water at the Philippines under the full glare of the tro-

pical sun, while another species of the same genus exists at three

miles depth, where solar rays never penetrate, and the water
keeps at freezing point. The fact of the deep-sea-Anemones
retaining vivid colouring in their dark watery abode is a point of
special value as connected with certain other generalisations.

The new genus Corallinoinorphns likewise possesses interest both
on account of being a near ally to certain of the simple discoid

corals, and of its having the largest stinging cells (nematocysts) yet
recorded.—An extract of a letter on the marsupial pouch of the

Bandicoot, by Mr. R. D, Fitzgerald, was briefly adverted to by
the Secretary.

_
Chemical Society, March i.—Prof. Abel, F.R.S., pre-

sident, in the chair. Prof. E. T. Thorpe delivered his lecture

on "The theory of the Bunsen lamp." The speaker, after some
preliminary remarks as to the great value of this instrument,
both to the scientific chemist and also in the arts, gave a short
description of the lamp and proceeded to show the principle on
which it acted. The gas issuing from the jet draws in air

through the holes in the side, and becomes mixed with it in the

tube, the amount of air being about 2 to z\ times the volume of

the gas, and as it burns on an average 80 litres of gas per hour,
as much as 250 litres of the mixed gases pass through the tube
of the lamp in that space of time. After having sketched the

progress of the mixture of gas and air up the tube, attention was
directed to the flame itself, which is hollow, and contains a large

internal space of the uninflamed gaseous mixture. As it has
been foimd that a mixture of gas with less than 34 times i's

volume of air will not burn, it is only, therefore, when it meets
with an additional supply of oxygen from the surrounding airtliat

combustion occurs. The composition of the gas in the tube and
in various parts of the flame was then studied, and the probable
causes of the want of luminosity in the flame stated these are due
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to the dilution of the gas by the nitrogen, the oxidation of lumini-
ferous material, and the depression of temperature produced by
the diluting gases, such as nitrogen, carbonic oxide, and aqueous
vapour.

Meteorological Society, February 21.— Mr. H. S. Eaton,
M.A., president, in the chair.—William Adams, Thomas Black,
Robert W. Munro, and R. Bowie Wallcott, M.D, were elected
Fellows ; and Mons. U.J. Leverrier, Director of the Observatoire
National, Paris, an honorary member of the society.—The Pre-
sident gave an inaugural address. After referring to the various
theories advanced to account for changes of climate, he observed
that in drawing deductions from a long series of observations of
the temperature of the air, it is important to ascertain whether
the conditions of the surrounding district have altered, otherwise
changes in[reality due to local causes may be erroneously assigned
to secular variation. The climate of London has thus been
modified by the consumption of fuel and the vast population.
He estimated that the heat developed from the present annual
consumption of 5,000,000 ton-; of coal on the metropolitan
registration area of 118 square miles, and from all other artificial

sources, would suffice to raise the temperature of a stratum of
air 100 feet in depth resting on that area 2°'5 every hour. The
effect of the growth of the population of London from 900,000
at the commencement of the century to 3,500,000 at the present
time, and of the still greater increase in the comparative consump-
tion of coal was manifested by the rise in the average temperature
of the air at the Royal Observatory, Greenwich, which place was
year by year becoming more surrounded by a network of houses
and population. For this reason Greenwich was not a suitable
place for a Meteorological Observatory of the first order.
Mr. Eaton subsequently referred to some of the practical diffi-

culties experienced in pursuing the study of dynamical meteoro-
logy.—The following papers were then read :—Barometrical
and thermometrical clocks for registering mean atmospheric
pressure and temperature, by William F. Stanley ; solar thermo-
radiometer ; and on an improvement in minimum thermometers
for terrestrial radiation, by James J. Hicks.

Anthropological Institute, February 27.—Mr. John Evans,
F.R.S., president, in the chair.—Mr. A. H, Keihl, was elected

a member.—Mr. M. J. Walhouse read a paper on non-sepulchral
rude stone monuments. Adverting to the extravagant Uruidical
and Dracontian theories formerly connected with megalithic
remains, he observed that perhaps at present speculation had
gone to another extreme in refusing to see in them any purposes
other than sepulchral. In this paper he adduced examples,
many from his own observation of cairns, cromlechs, torlithons,

stone-circles, and other megaliths, which he considered could
not have been connected with burials, and he advocated the
non-sepulchral intention of open-sided dolmens such as Kitscoty
House, and those at Rollright and Drewsteignton, comparing
them with similar structures now used in India as rude temples
for sacred stones and images. The paper concluded with some
observations on stone-worship, especially as now practised in

India. Many existing instances were described, and passages
quoted from classic authors, denoting its prevalence in antiquity.

Some speculations were also brought forward as to the causes of
rough stones having been so frequently taken for objects of wor-
ship. Col. A. Lane Fox, Mr, Hyde Clarke, the President, and
others, took part in the discussion.

Entomological Society, January 17.—Anniversary Meeting,
—Sir Sidney Smith Saunders, C.M.G., vice-president, in the

chair.—An abstract of the treasurer's account and the Report of

the Council for 1876 were read.—The following were elected

members of council, viz.. Prof. Westwood, Sir Sidney S.

Saunders, and Messrs. H. "W^ Bates, Champion, Dunning,
Grut, Meldola, Stainton, Weir, Douglas, E. Saunders, Rev. A.
E. Eaton, and Rev. T. A. Marshall.—The following officers

were elected, viz.. Prof. Westwood, president, J. Jenner Weir,
treasurer, Rev. T. A. Marshall, librarian, and Messrs. F. Grut
and R. Meldola, secretaries.—The president, in consequence of

an accident, was prevented from attending, and the delivery of

his address was imavoidably postponed till the next meeting.

February 7.— Prof. Westwood, president, in the chair.—W.
Denison Roebuck, of Leeds, was balloted for and elected a sub-

scriber.—The president nominated Messrs. J. W. Douglas, J, W.
Dunning, and H. T, Stainton as vice-presidents for the ensuing

year.—The president delivered the address, postponed from the

last meeting, on the progress of entomology during the past year.

—Mr. F. Bond exhibited a specimen of the North American
butterfly, Danais Archippus, taken in September last near Has-

sock's Gate, Sussex, being the third specimen taken in this country.—-The president exhibited a specimen of the singular butterfly

Bhutanitis Lidderdalii, Atkinson, from Bhotan. He also read a
letter which he had received from Baron v. Ohten Sacken re-

ferring to his pape: on the Dipterous genus Systropus, published
in the last part of the Transactions of the Society, in which he
had stated that a species in Natal {S. crudelis) had been bred
from a cocoon resembling that of Limacodes, and pointing out
that Systropus macir, the common species in the United States,

had been bred from the cocoon of Limacodes hyalinus, and was
a remarkable instance of community of habit among insects of

the same genus in far-distant regions.—The president read some
remarks he had received from M. Ernest Olivier, of Moulins,
respecting insects of the Dipterous genus Bombylius, frequenting
the nests of a bee of the genus Antkophora, at Pompeii.—Mr.
McLachlan exhibited a case of a Lepidopterous larva sent by
Dr. Kirk, of Zanzibar, who had found it on a species of Mimosa.
He considered it to be allied to Psyche and Oiketicus ; and it

was remarkable on account of its form, which bore a striking

resemblance to that of a flattened Hedx. It app-ared to be con-

structed of a substance resembling /)«/?>/• 7nachi, wi'h a smooth,
whitish, external coating.—Mr. C. O. Waterhouse exhibited

some remarkable varieties of British Lepidoptera, viz., Chryso-
phanus phlceas, Polyommatus Adonis, P. Alexis, and Agrotis

txclamationis.—Dr. Buchanan White forwarded an extract from
the MedicalExaminer o\ December 21 last, containing an account

by Dr. Tilbury Fox of an extraordinary case of " Pruritu?:,"

which afflicted every member of a family and household, includ-

ing even the dog and cat. A specimen of the insect causing it

had been submitted to Dr. Cobbold, who had pronounced it to

be a species of Trombidium, which was believed by Dr. Fox to

have originated from certain plants in the garden, and that the

cat and dog which appeared to have been the first affected, were
agents in conveying the parasites to the human members.—The
following papers were read, viz. :—Notes on the African Satur^

nida: in the collection of the Royal Dublin Society, by W. F.

Kirby.—Descriptions of new genera and species of Phytophagous
beetles belonging to the family Cryptocephalidcr, together with

diagnoses and remarks on previously-described genera, by Joseph
S. Baly.—Descriptions of new species of Phytophagous beetles

belonging to the family Eumolptdcc, including a monograph of

the genus Eumolpus, by Joseph S. Baly.

Physical Society, February 17.—Prof, W. G. Adams, vice-

president, in the chair.—Mr. T. W. Philips, C.E., was elected a

member of the society.—Prof. Guthrie exhibited, for Mr. C. J.
Woodward, an apparatus he has devised for showing to an
audience the interference of transverse waves. A light frame,

capable of moving in a vertical plane, carries a horizontal strip

of tin about two ieet in length, cut in the form of the ordinary

sine wave, and which supports, by means of a roller, a light

wooden block carrying an ink recorder in front of a sheet of

paper. This block slides in a vertical slot in a piece of wood,
which can be moved horizontally, supported by a roller on
another similar strip of tin fixed parallel to the first, and verti-

cally below it. The movable frame rests on a castor attached to

this block. If the relative positions of the waves be now varied,

and the blocks moved along them, the path traced by the ink

recorder will represent the wave due to their combination.—Mr.

S. P. Thompson exhibited some galvanometers in the form of

magic-lantern slides which he has arranged for exhibiting their

indications to an audience. The instruments are, however, only

capable of indicating comparatively powerful currents, and he

hopes to succeed in arranging forms of greater sensitiveness.

The index-needle is usually formed of cardboard, and two small

steel needles are attached to it parallel to its axis. It is pivoted

lightly between glass plates, and influenced by the current travers-

mg coils of wire placed beyond the circle in which it rotates. The
best effects were obiained by means of two curved elcctro-mag-

nets surrounding a small steel magnet, but this form is inappli-

cable to quantitative determinations, on account of the residual

magnetism of the iron cores. A gold leaf electroscope formed

on this principle was capable of detecting very small charges of

statical electricity.—Mr. WilsQn then showed an arrangement for

exhibiting convection-currents in heated water. It consists of a

small glass cell with parallel sides. In the base of the wood dividing

the sides is cut a slight depression, to expose a brass tube which
traverses it horizontally, and is open at one end, while the other

is bent at right angles and connected with a flask containing

water. The brass tube, where it is exposed in the cell, is sur-

rounded with a jelly formed of gelatine containing rose aniline,
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and the cell is filled with water and projected on the screen.

"When the tube is heated by boiling the water in the flask, the

jelly is liquefied, and the liberated colouring-matter rises in the

water, showing the direction of the heated current.— Prof.

Guthrie exhibited an arrangement he has been using, with a

view to determine the vapour-tension of water, and explained

the difficulties to which such a determination is liable, and the

manner in which his apparatus has so far failed. It was shown
that a crystal of alum or a saturated solution of salt, when
introduced into the Torricellian vacuum, depresses the mercu-

rial column less than pure water, whereas a solution of size, gum
arable, or any colloid, depresses it to precisely the same extent.

It thus appears that water in its different states of combination

has different vapour densities, and their determination requires

an arrangement in which the several substances can be easily

introduced into the Torricellian vacuum, and very slight changes

of the level of the mercurial column can be ascertained. Prof.

Guthrie has been employing a U-tube thirty-three mches long,

one extremity of which is bent, and terminates in a capillary

opening, and a bulb is formed at the U-bend. If the substance

under examination be introduced at the open end after the appa-

ratus has been filled with mercury, inverted and the superfluous

metal escaped, the mercury expelled through the capillary

opening will give a measure of the amount of the depression.

—

Prof. McLeod suggested a modification of this form of appa-

ratus.—Prof. Guthrie then showed the manner in which elec-

tricity is distributed on non-conductors, such as the plate of an
electrophorus, by placing it for a given time beneath a point con-

nected with a charged Leyden jar, and subsequently sprinkling

a mixture of sulphur and litharge over it. It was shown that

the diameter of the circle formed below the point after the super-

fluous powder had been removed is not purely a function of

the distance between the point and the plate, but is mainly
influenced by the conductivity of the material, and further, that

if the point be directed obliquely towards the plate, the circle

formed is very slightly eliptical, but the elipticity is in no degree
proportionate to the obliquity of the point ; and finally, he
showed that if the non-conducting plate of an electrophorus be
written upon with a metal and sprinkled with the above mixture
of sulphur and litharge, the former or latter adheres according

to the nature of the metal used, and he suggested that som.e such
arrangement might be employed as a kind of electrical touch-

stone for discriminating between certain metals.

Edinburgh
Royal Physical Society, February 21.—R. H. Traquair,

M.D., president, in the chair.—A paper was read by Dr. Tra-
quair, on the structure of the lower jaw in Rhizodopsis and Rhho-
dus. He stated that he had ascertained that the detached bone
hitherto considered to be the premaxilla of Rhizodopsis was in

reality the dentary element of the lower jaw. This bone shows
one large laniary tooth at its anterior extremity, behind which
the margin is set with a series of small teeth of uniform size.

Complete specimens of the mandible of Rhizodopsis show, how-
ever, besides the large tooth in front, several others placed at

intervals behind it, and internal to the range of small teeth.

The question was, therefore, what had become of these other

laniaries in cases where the dentary bone was found detached.

An explanation of this was afforded by an investigat'on into the

structure of the lower jaw in the closely-allied Rhizodus. In this

gigantic form the dentary element of the mandible is conformed
just as in Rhizodopsis, bearing one large tooth in front, the rest

of the margin being occupied only by smaller ones, the remain-
ing laniary teeth being borne by separate internal dentary pieces

articulated to the inner side of the dentary proper, and of course
liable to be dispersed and lost in cases where the elements
of the lower jaw had become detached from each other before
their entombment as fossils. Analogous accessory bones bearing
the large teeth of the lower jaw had previously been known to

exist in the dendrodont fishes of the Old Red Sandstone. As
regards the true premaxilla of Rhizodopsis, it was ascertained by
Dr. Traquair to be a very s-mall bone articulated to the front of
the cranial shield as in other fossil fishes of the same group.
Papers were read (i) on the ornithology of Yedo, by Colin A.
McVean, and (2) on the occurrence of the Black Redstart (Ruti-
cilla tithys) in Stirlingshire, by J. A. Harvie Brown.

Berlin
German Chemical Society, February 12=—A. W. Hof-

mann, vice-president, in the chair.—A. Wiillner states tiiat an
observation lately published by F. Miiller, that steam raises the
temperature of saline solutions above 100°, was known before

the time of Gay-Lussac, and is in no way opposed to the fact

that the steam evolved from saline solutions has the temperature
of the latter, as observed by the late G. Magnus and himself.

—

C. Hensgen continuing his researches on the action of hydro-

chloric acid on sulphates, has observed the transformation of

blue vitriol and of sulphate of magnesia into chlorides at a red

heat.—M. Conrad and W. R. Hodgkinson have found that the

action of sodium on acetate of benzyle engenders benzyl-acetate

of benzyl, that is hydrocinnamate (phenyl-propionate) of

benzyl :

—

CH3 CH3
i

+ Na =
I

-i- C7H7
COaC^Hy COgNa

Acetate of benzyl. Acetate of sodium. Benzyl.

CH3 CH2C7H7
1

+ C7H7 =1 +11
CO2C7H7 COgCyH^

Benzylacetate (or phenyl propionate) of benzyl.

E. Chambon states that bromine transforms fuchsine into tecra-

brominated rosaniline-bromhydrate Cj(,Hj5Br4N3. HBr, a fact

already known through the researches of Caro and Grabe.—T.
lobst and O. Hesse describe several constituents of coto bark :

paracotoin CjgHjgOg, transformed by barytes into paracotoinic

acid C19H14O7, and by potash into paracumarhydrine :
—

^19^1208 + 2H2O = CO, -f 2C9H8O3
Para-ciimarhydrine.

This losing water easily yields CgHgO^ paracumarin. They also

describe hydrocotoin O^i^^if^Q, Cotoin C2.2Hi80g, cotonetin

C2oHi(;05, oxyleucotin 021^20^7' leucotin C.jiHjoOg.—H.
Beckurts and R. Otto prefer sulphuric acid to alkali for trans-

forming propionitril into propionic acid. They consider solid

dichloropropionitril to be polymeric with the liquid substance.

They likewise describe dichloropropionic acid and its transfor-

mation into monochloracrylic and pyroracemic acid.^—C. A.
Martius gives a detailed description of the production and re-

fining of petroleum in Pennsylvania.

February 26.—A. W. Hofmann, vice-president, in the
chair.—A. Christomanos published the result of a great

number of analyses of Greek chrome-iron-ore leading up
to the formula of R3O4 with varying amounts of CaO,
MgO, SiO, &c. The proportion of Cr203 and FeO varies

between 1:2, 2:3, i : i, and 3 : 2.—From researches by
K. Heumaun, it appears that the greenish powder resulting

from the action of nitrate of silver on ultramarine (discovered

by Unger) is a mixture. Thechief ingredient is yellow, but it has
not been analysed.—J. II. Droc'^e has determined the solubility

of sulphate of lime in water at various temperatures and in solu-

tions of various salts.—T. Moddermann published speculations

on atomicity.—V. Meyer denied the correctness of Ladenburg's
experiments and his conclusions as to the difference of N(C„H5)3
C7H7I and N.(C2H5)2. C-H^ . C2H5L—Br. Radziszewsky com-
municated that the following bodies show phosphorescence under
he oxidising influence of alcoholic potash : paraldehyde, metal-

dehyde, aldehyde-ammonia : iurfurin, hydrocinnamide, hydro-
cuminamide, hydranisamide, anisidin ; formic aldehyde. The
author calls attention to the observation of Dachenim, that

noctiluca miliaris acts on the skin like nettles, which have been
proved to contain formic acid. He thinks that noctilucse may
contain formic aldehyde.—R. Auschlitz has found that chloride

of acetyl transforms bibasic acids, viz., succinic, phthalic, and
diphenyl-dicarbonic acids into anhydrides, being itself trans-

formed into acetic acid. The same chemist, conjointly with R.
Schultz, has tranformed phenanthrenchinone into diphenyl-dicar-

bonic acid by the action of sodium amalgam by simultaneous
reduction and oxidation :

—

CgH^—C= CgH.—CH . OH CgH. , COOH
I I I I I

C8H4—C = CgH^—CH.OH C6H4.COOH
Phenanthren-chinone. TJnknown alcohol. Diphenyl-dicarbonic acid.

E. Hartwig published preliminary remarks on phthalic aldehyde.

—H. Limpricht has found that hydrochloric acid transforms sul-

phonic acids into the corresponding hydrocarbons :

—

CgHgSOgH + Hcl = Q.^^^{+ SO3CI?).

O. N. Witt, in a note on the history 01 chrysoidine, claims for

himself the discovery of this colouring-matter, while he acknow-
ledges that H. Caro has likewise prepared this substance by an
independent discovery.—A. Baeyer has prepared from furfurol,

C4H3O . COH, and acetic anhydride, a new acid :

—

C4H3O . CH = CH . COOH,
a furfuryl-acrylic acid, yielding a green colouring-matter with

phenol. With propionic anhydride a homologue is obtained.

—
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H. Schwartz has studied the bromides and chlorides of chlorinated

anthracene and their action on potash.—Arno Behr, chemist to

the large sugar-refinery of Messrs. Matthiessen and Wichers in

Jersey city, has found in the residues of cane-sugar aconitic acid,

while citric acid is one of the regular ingredients of beet-root.

—

A. W. Hofmann after showing a circular table of chemical re-

actions designed by Dennis Monnier in Geneva, returned to the

statement of Kern that mono-methyl-aniline, formerly described
by the speaker, does not exist, and read a paper by F. Hepp,
who described mono-methyl-aniline obtained from sodium-aceto-
methyl -aniline, with the same properties formerly described by
himself. Hofmann has obtained the same body by the action

of chloride of ethyl on aniline.

Geneva
Physical and Natural History Society, December 7,

1876.—M. Theod. Turrettini presented a specimen of a diplo-

graphe, or writing machine for the blind, constructed at his

workshop. The apparatus is the invention of M. Ernest
Recordon, and prints at once for the blind according to one of

the systems in use for them, and for the seeing in ordinary cha-

racters.—M. Th. Turrettini explained the method devised by
M. Raoul Pictet and himself, to obviate the opacity of the ice

obtained by the machine of M. Pictet. The opacity of the ice

thus manufactured results from the rapidity of the freezing of the
water, which does not permit the air contained in the liquid to

escape during its change of state. By retarding considerably this

freezing the ice obtained is transparent. We may thus obtain an
almost complete transparency by expelling from the freezing

water the air which it contains by the preliminary action on the

water of a paddle-wheel agitating the liquid.—Mr. Duby pre-

sented a paper relating to eighteen species and one genus of new
mosses from Japan, the Philippines, and Mauritius. A consider-

able number of mosses from Mauritius are also met with in the
Sunda Islands.—M, Hermann Fol gave an account of observations

made by him on the fecundation of eggs, especially of the sea-

urchins. He has seen the zoosperm penetrate the vitellus and
push a species of vesicule into the interior of the wall of the egg.

Starred grooves show themselves soon after all over the vesicule.

The latter then detaching itself from the wall begins to move,
approaches a female nucleus, and combines with it so as to form
only a single nucleus. At the two poles of this nucleus are formed
two small masses of protoplasm, from which devolve starred

grooves both in the interior and exterior of the nucleus. These
polar masses enlarge, deviate more and more, then the cellular

division takes place. In other animals the phenomenon is com-
plicated, but may also be followed.

December 21, 1876.—Prof. Schiff gave a restimi of his re-

searches on the electricity of the nerves for the purpose of examin-
ing the electric nature of the nervous agent, and determin-
ing whether the currents are produced in the nerves of living

animals. He concludes that the normal nerve when the animal
is in a state of immobility does not present any current. When
a current manifests itself it results from the alteration of the death
of the nerve such as is produced by section, or better still from
nervous activity, and the contraction which accompanies it.

Vienna
Imperial Academy of Sciences, December 7, 1876.—The

following, among other papers, were read :—Contributions to a
knowledge of the Bryozoa of the Bohemian Chalk formation

;

second part treating of the Cyclostomata, by M. Novak.—Studies

on the geological origin and the progressive development of the

North Albanian coast land, by M. Koncicky.—New observa-
tions on Geissler tubes, by M. Rosicky.—On the earthquake of
Belluno on June 29, 1873, by M. Hofer.
December 14, 1876.—On the formation and integration ofequa-

tions, which determine the molecular motion in gases, by M. Boltz-

mann.—On the nature of gas molecules, by the same.—On a
remarkable property of periodic series, by M. Toepler.—On the
methylic ether of resorcin, and on glycyrohizin, by M. Habemann.
—On grape sugar, by MM. Konig and Rosenfel.

January 4, 1877.—On the origin of the posterior nerve-roots
in the spinal cord of Ammocoetes (Petromyzon planeri), by M.
Freud.—Ne<v methods for solution of indeterminate quaclratic

equations in whole numbers, by M. Kunerth.—On the amyloid
substance in heart flesh, by M. Heschl.—On aperture widening
muscles, by M. Exner. Longitudinal muscle-fibres in the wall

of an animal tube ; generally widen the tube when they contract.

—Observations in November at the Meteorological Observatory,

Vienna,

January il.—On Eunicicola Clausii, a new parasite of anne-

lides, by M. Kurz.—On the influence of methodical drinking of

hot water on the course oi Diabetes mellitus, by M. Sommer.

—

Remarks on some problems of the mechanical theory of heat, by
M. Baltzmann.—On a general mode of determination of the

foci of contours of surfaces of the second degree, by M. Pelz.

—On the vessels of bones of the skull and the dura mater, by M.
Langer.—Barometric observations in the western part of the

Balkans and neighbouring regions, by M. Toula.

January 18.—On drainas^e and irrigation works in the valley

of the Save, by the General Commando in Agram.—Astro-
nomical and geodetic determinations of the Austro- Hungarian
Polar Expedition, by M. Weyprecht.—On the theory of the
Bessel functions, by M. Gegenbauer.—On the theory of the action

of cylindrical spirals with variable number of windings, by M.
Wallentin.—On a peculiar formation of isocyanphenyl, by MM.
Cech and Schwebel.—On the arrangement, use, and accuracy of

M. Roskiewicz's distance-measurer, by M. Schell. —On the de-
velopment-history, and the structure of the seed-envelope in

Phaseolus, by M. Plaberlandt.

I. R. Geological Institute, December 5, 1876.—The
following papers were read :—M. Karl v. Hauer on the analysis

of the acid spring lately discovered at Ranigsdorff, near Mahrisch-
Triibau in Moravia. The water contains a very small quantity
of fixed ingredients, but the abundance of free carbonic acid is

equal to the well-known Giesshiibel springs. 10,000 parts of water
contain in weight 26 parts of free carbonic acid, so that the

volume of the latter exceeds by far that of the former. The
springs may therefore be considered of remarkable quality.—M.
J. Gamper on diluvial vertebrates. At a little distance from
the Klause at the Gahus Mountain near Gloggnitz, the author
found a block of limestone covered by thin strata containing

remains of vertebrate bones ; in some places the layer formed
a real breccia of bones. Among the remains he noted especially

those of bats. The blocks formed a part of the inner wall of a
cleft or cavern, like those often found in limestone mountains of

this country. M. Gamper then referred to the occurrence of

clay silicate near Steinbriick, and of arseno-pyrite in Joachims-
thal.—M. Itache continued his communications on the eruptive

rocks that he examined last summer in the mountainous regions

of Upper Vintschgau, Ortler, and Veltlin, mentioning particu-

larly the various species of tonalites from Morignone, the Gabbor
rocks from Frontale and Leprese, and some little-known rocks
containing many garnets. In the country of Soudalo and Bola-

dore, light coloured pegmatites intersect in veins the dark
coloured amphibolite and diorite rocks.—Dr. Tietze on the

Elburs Mountains in Persia. He mentioned the relatively rare

occurrence of old crystalline rocks in this mountain chain. Ths
formations which may be determined by palreontological evidence

are the Devonian, the Carboniferous Limestone, the Lias, the Upper
Cretaceous, showing various facies partly abounding in fossils,

the Nummulite formation, and the younger Tertiary. Other
formations, containing no fossils, could only be judged by their

position relative to those formations whose geological age was
clearly to be determined. Almost certain is the occurrence of

Trias and Upper Jura. The Lower and Middle Cretaceous are

totally wanting. Only a few of the named formations extend

over the whole country, therefore if two sections are made at

some distance from each other, they give almost invariably a
different result. M. Tietze gave also a short account of the

older and younger eruptive rocks, of which these mountains are

partly composed. The volcanic Demavend is not only the

highest but also the youngest mountain of the whole chain,

whose dimensions are given by the author as 90-100 miles in

length, and at least fifteen miles in breadth.

January 23. — Dr. E. Tietze on the geological relations

of the Demavend Mountain in Persia, whose height amounts
to 20,000 feet. He distinguished an upper and a lower
region, the former consisting of the cone heaped up by erup-

tions. The highest top of the cone, acting still as a solfatara,

stands within the remains of an older crater-wall. The lower

part is composed to a height of 9,000 feet of sedimentary rocks

(Jurassic limestones. Carboniferous sandstones, and old limestone),

it must be noted particularly that the position of these sedi-

mentary strata shows exactly the same relations as those of rocks

in other parts of the Elburs Mountains which are not in contact

with volcanoes, a proof therefore that the outburst of the Dema-
vend volcano exerted no influence upon the older rocks in its

vicinity. The reporter mentioned the occurrence of streams
consisting of lava-boulders on the Demavend, as they are found
at present on the volcanoes of Java; then of columnar trachytes

and of the lava streams keeping their original position, but
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steeply inclined on the slopes of this volcano. He concludes by
remarking that the Demavend shows probably a double axis,

such as was stated for instance on the Aetna by Sartorius and
Ch. Lyell.—M. C. Paul reports on his investigations in the

Karpathian Mountains made in this year. In Silesia he studied

the so-called hieroglyphs of the Upper Tescheu slates, whose
genesis is doubtful, but which are remarkable for their constantly

keeping to a strictly limited level. He also gave a more exact

division of Hohenegger's lodula sandstone and fixed the position

of the Irodek sandstone which Hohenegger had adjoined to the

Lower Eocene (Nummulite group) as the highest division of the

Eocene. In Western Galicia the gradual change of the petro-

graphic facies of the Lower Karpathian sandstone (Neocomien)
was studied. This formation consists in the northern zone of

dislocation, chiefly of sandy and clayey strata, in the southern,

which is called the penninic cliff-zone it shows a more limy com-
position. In Przemysl he visited the locality rendered important
by Niedwieczky's discovery of ammonites. It was evident that

the Neocomian ammonites were contained in a zone of those

rocks called usually Ropiauka beds, which had been from other
reasons already denoted as Neocomien. In Eastern Galicia

the Karpathian sandstones could be divided into their proper
groups and marked on the map, conformable to the results

obtained by the reporter in the adjacent Bucovina. The sedi-

ments of the Karpathian sandstone divide here into the lower
period (Ropiauca beds, Neocomian), the middle period (for the

most part massy sandstones, probably middle Cretaceous), and
the upper period, most certainly Eocene (to which belong sand-
stones containing Nummulites, the well-known fish-slates of

Delatze, the Smilus slates, Schipoter beds, and the Magura
sandstones of Czeraahora).

Paris

Academy of Sciences, February 26.—M. Peligot in the

chair.—M. Le Verrier reminded the Academy of the importance
of watching on March 21, 22, and 23 for the possible transit of

an intra-Mercurial planet across the sun. He also presented

tome xiii. of Annales de V Observatoire de Paris. This con-
tains the theory of Uranus and Neptune, and M. Cornu's memoir
on determination of the velocity of light between the Observatory
and Montlhery (by Fizeau's method improved). He finds this

velocity 300,400 kilometres per second of mean time ; the deduced
solar parallax is 8"'88, 8"'88, or 8" 'So, according as the number is

combined with the equation of light given by Delambre (493" '2),

with Bradley's constant of aberration (20""25), or with that of

Struve (20" "445).—M. Debray was elected member for the section

of chemistry in place of the late M. Balard (the other candidates
being M. Cloez and M. Friedel).—Experiments on the origin and
the nature of typhoid fever, by M. Guerin. He had in view the

supposed direct influence of water-closets in producing the fever,

and experimented on rabbits, injecting fecal matter, urine, blood,

&c., from typhoid patients. He concludes (i) that such fecal

matter contains, after issuing from the system, a toxical prin-

ciple capable of causing death in a class of animals, in time vary-

ing from a few hours to a few days
; (2) that the same holds for

urine, blood, mesenteric liquid, and the detritus of mesenteric
ganglions and of ulcerated intestinal mucus of typhoid subjects

;

(3) that these matters, after some months, are found to retain in

large measure their original toxical principles
; (4) that the fecal

matters of healthy subjects or of those affected by other diseases

have not the toxical principles which appear in excrementitial

products of typhoid subjects.—On the effects of a jet of air in

water, and on the suspension of water in air, by M. De
Romilly. Among other experiments : Into a bell-jar, the mouth
of which is closed with net, water is sucked up by means of a
tube, with stopcock, entering the jar above. On closing the cock
and raising the jar the liquid is retained, there being a meniscus
at each mesh and a general meniscus. On inclining the jar the
water flows out, but the smaller the mesh you may incline

further without escape of liquid. Using metallic net, one
may place a lighted gas jet under the suspended liquid, which
will boil (gently) without falling down. (In this case the jar

should be connected with another larger, the mouth of which
rests in water. )—On the functions of leaves in the phenomena of
gaseous exchanges between plants and the atmosphere ; role of
stomates, by M. Merget. He shows that the leaf functions of
absorption and exhalation are arrested when a layer of varnish
is formed on the face bearing the stomates. Thus the leaf may
be subjected to mercurial emanations without absorbing a trace
of the metal, which can, of course, be easily detected by photo-
graphic processes. On the other hand, if an ammoniacal liquid
be injected into the leaf, the liberation of the dissolved gas by

the face that has stomates is proved by the odour of this face, it

white appearance when a rod dipped in hydrochlor.c acid is

brought near, and its printing of paper sensitised with nitrate of
mercury.—On ophthalmia, 1-y M. Brame. He specifies twelve
different categories and treatment.—New experiments to try
for combating the phylloxera of the roots, by M, Rommier.
He proposes salts or oxides of mercury, lead, copper, zinc,
and others, dissolved in alkaline hyposulphites (potash or lime).
Such compounJs would not be acted on by the acids of the soil,

like previous insecticides.—Determination of the lines of curva-
ture of a class of surfaces, and particularly of the tetrahedral
surfaces of Lame, by M, Darboux.— Integrals of curves of which
the developers by the plane and the developed by the plane are
equal to each other, by M. Aoust—Fourth note on the theory
of the radiometer, by Mr. Crookes.—On the action of water on
chlorides of iodine, by M. Schiitzenberger, If chlorides of iodine
are not decomposed into hydrochloric acid, iodic acid, and free

iodine, it is because the direction of the reaction is modified by
the existence of a compound of hydrochloric acid and of proto-
chloride of iodine stable in presence of water.—Formation of
quinones by means of chlorochromic acid, by M, Etard.—On a
saccharine matter extracted from leaves of walnut, by MM.
Tanret and Villiers. The composition of the body is the same
as that of inosite, but it has some special properties, and the
authors name it (provisionally) nucite.—On the salts of the Al-
gerian Chotts, by M. le Chatelier. They contain chloride of
sodium and sulphate of soda

;
probably also carbonate of soda

mixed with gypsum.—On three recent falls of meteoric stones
in Indiana, Missouri, and Kentucky, by Mr. L. Smith.—
Experiments on acute poisoning with sulphate of copper, by
MM. Feltz and Ritter. These were made on frogs, pigeons,
rabbits, and dogs. Sulphate of copper cannot be regarded as a
harmless agent, though its introduction into the system does not,
in the great majority of cases, cause death. No one would con-
sent to swallow, in food or drink, the quantity that would prove
fatal.—On the congestive and haemorrhagic alterations of the
brain and its meninges in birds, by M. Larcher.
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THE TREASURYREPORTONMETEOROLOG F.

WE gave in our last number the report of the Treasury

Committee on the administration of the Govern-

ment meteorological grant, and we shall now offer a few

remarks on it and on the evidence upon which it has been

founded, as contained in the Blue-book before us,^ The
expenditure is devoted to the meteorology of the ocean,

that is, to the part of it traversed by our ships and to that

of the British Isles.

As regards the former, though much valuable work,

especially in the practical point of view, has been done,

this work belongs distinctly to a government department

of the Admiralty. It does not seem desirable that charts

for the direction of seamen should be made out according

to different methods by two institutions, supported by

national money. It is then proposed by the committee

that the charting work, together with the marine superin-

tendent of the Meteorological Office, who has done his

duty so well, should be transferred to the Hydrographic

Department of the Admiralty, while the scientific part

should be done in connection with investigations, including

observations both over land and sea. This appears a

most reasonable decision.

Though the second part of the business of the Meteoro-

logical Office is limited to a small surface, yet it is one with

which we are more immediately concerned, and sur-

rounded as we are by the sea, this part really involves all

the modifications which surfaces of land and water may
produce on the actions of meteorological causes. It seems

to be supposed that observations on the ocean must

present meteorological variations in a much simpler form,

because the atmosphere rests on a surface which is at

once more level, and at a more constant temperature than

that of the land ; but it seems not to have been remarked

that the conditions under which the observations are made

are much more complex. If we could imagine a search

into the laws of continental meteorology founded on the

observations made by some passengers in railway trains

across France, Germany, and Russia, the difficulty of

piecing together observations of very various degrees of

merit for the deduction of even accurate means would be at

once evident ; that of searching forlaws would become still

more so. It is no doubt desirable that the meteorological

variations over water should be studied apart, but for this

end an observatory placed on some small island in mid-

ocean would be a more satisfactory way of obtaining the

nd in view. Whether this would aid in the search for

he causes of phenomena met with under very different

conditions in our latitudes is by no means certain.

The department of the Meteorological Office occupied

jvith the meteorology of the British Isles, includes that

)f storm warnings ; indeed this is, at present, the great

Dractical work. There are numerous stations at which
' eye " observations are made daily, and these are tele-

graphed to the central office in London. There are also

seven observatories having instruments which register

I " Report of the Treasury Committee Appointed to Inquire into the Con-
litions and Mode of Administr:ition of the Annual Grant in aid of Meteoro-
ogical Observations ; together with Minutes of Evidence, Appendix, and
ndex." (London, 1877.)

Vol. XV.—No. 385

continuously the variations 'of the meteorological ele-

ments. The storm warnings are founded on the tele-

graphed observations ; the registered observations have a

different object. They can no doubt be employed after

warnings have been issued to verify the observations and

to satisfy any doubt that may have existed as to errors

committed, but their chief object, in the first instance, is

purely scientific.

It has long been seen that storm warnings are not

founded upon laws that can be distinctly stated. Though
observations made over a considerable tract of country

are made use of, and a certain knowledge exists of rela-

tions between atmospheric pressure and winds, yet the

warnings depend to some extent upon a practical expe-

rience which, like that of the shepherd and sailor, cannot

easily be communicated to others.

The seven observatories were established to obtain good
materials with which a scientific study might be founded

and from which laws might be deduced giving increased

probabilities of accurate prediction of the weather to-

morrow from our knowledge of what it is to-day. This

is not, however, the only use of the observatories. If all

the scientific precautions have been taken with respect to

them, they will in that case be to the meteorology of the

country what carefully measured base lines are to its

exact survey ; each will give a point to which the obser-

vations made around it may be referred and corrected.

The great question before the Committee was how best

to aid in making meteorology a science—a science from

which practical results may be deduced. Millions of

meteorological observations have been made and pub-

lished ; the seven observatories are producing continuous

registers of the variations of barometric pressure, tempe-

rature, wind direction and force, &c. What is to be done

with all these ? Are we to go on piling Pelion on Ossa

with the idea that heaps of observations will enable us to

reach the mysteries they enclose ? And can the Govern-

ment be satisfied that they have done enough when they

present the public with volumes of observation in some-

thing of the way in which Hamlet offered his friend the

pipe—" Goveni these ventages with your fingers and
thumb, give it breath with your mouth, and it will dis-

course most eloquent music " ?

The question then is how to get at the mysteries ; or

how to find a musician with breath enough to blow and

skill enough to draw harmonious sounds from this giant

pipe. We can only glance at parts of the testimony of

the most distinguished witnesses.

When we remember that after a century ot research by
men of the greatest eminence—mathematicians, physi-

cists, meteorologists—we cannot tell why the air presses

heavier at ten o'clock than at four o'clock ; we see that

meteorological investigation includes some of the most

difficult scientific problems. With this fact in view, some

of the questions put to the witnesses would seem almost

comiques, did we not know that their object was to draw

out something of value in the reply. Thus, with reference

to finding a " man of genius to try and get something out

of the observations which have been made" (1,012), the

question (ijOiy) is put to Sir G. B. Airy :
" But you would

hardly think it a safe thing to select, for instance, a young

man from Cambridge, and say to him :
' Now you must

take up this subject ' ? " When we remember, also, that

X
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the Astronomer-Royal has directed a meteorological ob-

servatory nearly forty years, and that he now says

meteorology is not a science (940), it is naught, and in

short that he has not been able to make anything out of

it, we can understand with what profound conviction he

replied, " I do not think that would be a safe thing."

Sir William Thomson was also examined on this

question, and he thinks (1720) " the best way would be to

get some thoroughly able young man, well acquainted

with mathematics and of good judgment to take up the

whole subject of the harmonic analy sis^of the observations."

No doubt the harmonic analysis has some advantages as

representing mean values approximately by a series of

simple oscillations occupying the whole, a half, a third,

&c., of the time-period considered, which can be com-
pared when the conditions vary ; but it is only a first step,

one which may be misused if it is supposed that each

oscillation must represent the different periodic actions of

the same or of different causes. Kaemtz employed this

method forty years ago on every possible meteorological

variation, but we cannot say that any important result was

obtained by its means.

What has to be done was indicated by the Astronomer-

Royal in answer to question 1,015) 5 "^^"^ (o^^^ man can-

not undertake the work in all its directions) must be
" seized upon " who have displayed " talent for things of

that sort," who by long study have become saturated

with the facts of the science and who have shown the

capacity to devise new methods and to employ them
with success. Such men, as Sir George Airy says,

in answer to another question (991), should be asked to

devote themselves to examining the observations already

made, and to " turning them over in all conceivable

ways." Such men, he says (1,015), are to be taken " on

opportunity," that is to say, if they present themselves we

should lay hold of them. But this is true' for every occu-

pation demanding special qualifications. It would seem

sometimes as if the difficulties were exaggerated, and

sometimes under estimated. If we had a Newton among
us, he could do little till the meteorological apple has

fallen, and the tree will require, we think, a good deal of

shaking first. That the specialty of turning a thing " in

all conceivable ways " is not very common, may be

deduced from the evidence before the committee ; but

many look on meteorological investigation as a kind of

lottery, where just because so many blanks have been

drawn, every one has a better chance of getting a prize 7

and some very clever people think that the affair may be

done by a machine.

There is also the very urgent reason for " turning over "

the observations made at the seven observatories, that it

is not possible to determine their value, nor how far they

can be usefully employed for strict scientific investigation

till this is done. Mr. Buchan, one of the few working

meteorologists examined, says (1,530), that the eye-obser-

vations " secure an exactness and accuracy which photo-

graphic self-recording instruments do not possess." This,

if true, is a very serious matter, and we shall have to

return to it at another time.

The subject of observatories, the most important in

connection with the progress of meteorology as a science,

was also brought forward by the Committee. The ques-

tion was put to the Astronomer-Royal (1,045): " Might I

ask what led your office to undertake the meteorological

part of its work in 1840 ?—Because nobody else did."

This answer must evidently be taken with reference to

certain conditions. Had the Government been encou-

raged at the time to support a magnetical and meteoro-

logical observatory, paying a competent man to direct it,

we can scarcely doubt that they would have done so.

Sir G. Airy's reply means, we believe, that nobody was
ready to undertake the duty for nothing'^but himself. We
think it is much to be regretted that the director of the

National Observatory, overcharged as he is with the

duties connected directly with his office, should have been

allowed to undertake scientific work, demanding so much
care and devotion of time, which was really not at all in

his specialty, however excellent the motives might have

been which induced him to do so.

This is now well understood in other countries. In

Paris there is now a magnetical and meteorological

observatory with a distinct head ; another observatory

devoted to solar physics is rising ; and similar arrange-

ments have been made in Germany and Austria. It is

the very essence of "penny wise, pound foolish" which

can seek from one man to direct with success three or

four observatories at the same time, when each of them

will task the energies of the cleverest men in the different

departments to make something good out of them.

The question is further put (1,050)
—"In the former

part of your evidence you spoke as if meteorology at pre-

sent was scarcely in a scientific position at all, as too

uncertain to be called a science at present ?—It is not in

a scientific condition at all, I think."

"1,051.—I want to connect that answer with the fact

that in 1840 you undertook in this Government Depart-

ment these particular inquiries ; at that time you must

have formed some idea that these studies were worth

pursuing for national objects, and in a national establish-

ment ?—Observing the movement that was going on in

other places, it was very desirable that Greenwich should

be one of the stations in concert with them, but still I

was so diffident about the [^success of it, that after three

years, I think at the next meeting of the committee, or I

forget by what name it was called, where the representa-

tives of different nations attended, I earnestly urged them

to cease. I did not see that there was any use in going

on. I recommended them to do something like what

I have spoken of to-day, to stop where they were, and

try what they could extract from those observations

that they had collected, before they proceeded further

with them."

It has always been a tendency with the heads 01

great national scientific institutions to annex other scien-

tific work than that for which the institutions were

founded. We remember that the late Prof. Nichol de-

scribed at the meeting of the British Association at

Glasgow in 1840, the numerous works he was about to

carry forward in different departments of astronomy ; to

all he added a magnetical and also a meteorological ob-

servatory, with special reference to important meteoro-

logical problems, which he proposed to take up. Photo-

hehography and spectroscopy were not then in existence,

or doubtless they also would have been included. The

Astronomer-Royal then said (we do not remember the

exact words, but they were to this effect) :
" Let me, as
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an old observer, recommend Professor Nichol, as a young

observer, to undertake less and he will do more."

We have much pleasure in finding that we agree so

generally with Sir G. Airy's views. We do not think,

however, that it was desirable to place a meteorological

observatory in Greenwich Park. We have already said

why we do not think it was necessary, or even advan-

tageous to the sciences, that both magnetism and me-

teorology should be placed under the same direction as the

National Astronomical Observatory. Indeed the Astro-

nomer-Royal has allowed (in his evidence) for meteoro-

logy, what is well known to scientific men all over the world

for magnetism, that his well-intentioned devotion to these

subjects has not been repaid by the results he has ob-

tained.

Sir G. Airy thinks the existence of the Kew Observa-

tory unnecessary (1,028) ; that they can furnish observa-

tions " at Greenwich as good or better, but quite as good

certainly" (995). We quite agree that Kew and Green-

wich are not both necessary, but it will be seen that we
vould greatly prefer to see magnetism and meteorology

relegated elsewhere (we do not admire the position of

Kew). With reference to the comparative value of the

observations made at the two observatories, it has always

been to us a matter of surprise that with two observa-

tories within a few miles of each other, no comprehensive,

strictly accurate, and scientific comparisons of the obser-

vations, magnetical and meteorological, made in them,

should have been made and published. We cannot tell

how far they agree or disagree. One might at least have

been used as an aid to the other ; if there are differences,

such a comparison would have led to a search for their

causes, and errors might thus have been corrected. It

would be a very disagreeable matter if, when compared,

instruments at the two observatories should be found not

to go together as well as Admiral Fitzroy's weather-glass

and an aneroid barometer.

A great national observatory for the prosecution of a

branch of science of so much practical importance as

meteorology should not be merely observational, but also

experimental. Let us take one of the simplest cases, one

brought forward before the Committee : How should we
place a thermometer? Sir G. Airy says (984) : "The
mere observation of getting the temperature of the air is

one of the most difficult things I know. If you are on

the north side of a building within some distance you get

it too low ; if you are on the south side you get it too

high, and if you are close to the ground you get some-

thing different." This is all perfectly exact ; and we may
add, if you keep the thermometer in one place probably

the sun will shine on the ground near it differently at

different hours of the day and in different months of the

year, so that there is a varying source of error in the

same place. The Astronomer-Royal is also asked if he

can estimate the probable difference between a thermo-

meter at four feet and forty feet above the ground (987),

but he cannot ; and at what height a thermometer should

be placed, but he replies only that four feet is the usual

height.

We mention these questions to show that nearly every-

thing has as yet to be placed on a scientific footing. We
do not think four feet is a good height, and agree with the

Astronomer-Royal that thermometers have been placed

too near the ground, where they have been affected by
many local differences which would have been to a great

extent avoided at a greater height. Of course obser-

vations may be made at any height from the soil when
special questions are in view. Similar difficulties exist

for other instruments, and it is certain that we are

making masses of observations which might have been
much more valuable to science had experiments of the

class indicated been made in the first instance. In such an
observatory, also, there is a whole series of physical ex-

periments which could and should be performed, indepen-
dently of those which should more properly be placed in

the hands of specialists.

In the Report of the Committee, we find the following

(Art. 8) :
—

" As regards the first, although it may be desir-

able at some future time to create a permanent meteoro-
logical establishment on some such footing as that of the

Astronomical Observatory at Greenwich, with an officer of

scientific eminence at its head, we think that matters are

scarcely ripe for such a step at present." We have been
in some cases satisfied with the report, but here, if we
understand the meaning of the word "ripe," we must
differ. We believe that matters have been ripe any time
the last forty years ; but we hope to return to this subject

on another occasion.

The Report of the Committee is all that could probably
be expected with the evidence before it. There are at

present two purely scientific works that should be carried

forward. Something should be done with the observations

of the seven observatories, and much should be done to

encourage research in connection with meteorological

questions generally. It should not be imagined that an
investigation with reference to some very small variation

can have no practical value, that is to say, that the prac-

tical results which may flow from it can be measured by
the amount of the variation. Nor should it be supposed
that any question which touches on atmospheric varia-

tions should be neglected, in this respect, because the

relation may appear remote. The movements of the

sun's envelopes, the spots, the protuberances ; the moon's
possible action on solar emanations may all appear un-
connected with our calms or our storms, and may yet all

have a relation to both.

To conclude, we object to a cumulation of duties on
one head, by which things are not only not well done,
but through which others are prevented from doing them
well. We think centralisation hurtful to science, and we
regret that 1,000/. a-year has not been granted to Scot-

land, by which a healthy rivalry would have been gained.

We have given most place to Sir G. Airy's testimony

because his is really the most important, but we cannot
help inquiring why so few directors of observatories and
meteorologists were examined. Dr. Lloyd, who has
directed a magnetical and meteorological observatory for

many years ; Prof. Balfour Stewart, once secretary to the
Meteorological Committee and director of the Kew Ob-
servatory ; Mr. J. A. Broun, who has directed observa-

tories in Scotland and in India ; the Rev. Mr. Main
director of the Radcliffe Observatory ; Prof. Piazzi Smyth,
director of the Edinburgh Observatory ; all of whom have
been occupied with meteorological investigation, are all

wanting, and they are all men who might have said some-
thing worth hearing on what should be done.
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MR. TROTTER ON UNIVERSITY REFORM
Oft Sovte Questions of University Reform. By Coutts

Trotter, M.A., Senior Fellow and Tutor of Trinity Col-
lege, Cambridge. (Cambridge, Deighton.)

TTVURING the short life of the Oxford and Cambridge
•Lv Bills of last year, it was my lot to hear from many
of my London friends many dismal, sometimes almost
contemptuous, prophecies concerning the future of
natural science at the old universities. For myself, in
looking forward towards possible and probable changes,
I always lay to heart the hackneyed consolation of the
unsuccessful Liberal Orator, "Time is on our side."

Whatever happens, science cannot lose much and may
gain largely. How great a progress might with the least

possible shock to conservative principles be effected by
the help of men in whose minds a broad sympathetic
love of learning is associated with a delicate appreciation
of the present university feelings and habits, may be
learnt by any one who will take the trouble to read Mr.
Trotter's brief pamphlet.

There are men who in their so-called radical ways of
thinking, exalt theoretical statements above practical

suggestions, and thus are led to insist that all university
reform is useless which is not based on the two abstract
principles :— i. That the interests of education are essen-
tially opposed to those of learning : 2. That the interests

of the colleges are essentially opposed to those of the uni-

versity. Such men argue with great vehemence that it is

hopeless to expect learning to flourish in a place like

Cambridge, for instance, where education, so far from
being neglected, as Mr. Lowe seems to think, is pushed
with yearly increasing energy (they speak of it as being
" rampant," and assert that the students, who have been
long over-examined, are now in danger of being over-

taught), and where a poor university, like an almost
penniless king whose only subjects are a few wealthy

barons, contends in vain with colleges which not only are
at the present moment far richer and stronger than it,

but must always tend to be so, since the feeling which
binds a student to his university is akin to the mild emo-
tion of patriotism, while his affection for his college is

more like the family love of home.
To this class of reformers Mr. Trotter does not belong.

How far he would agree with these abstract principles

cannot be learnt from his pamphlet. He, perhaps, is one
of those who think that abstract principles are like the
timbers of a ship, which, through the very making of the
vessel, come to the surface only after shipwreck. At any
rate, he adopts what to many will seem the wise course
of confining himself to the practical consideration of how,
with the least possible dissipation of energy, education

may be converted into learning, and how the university,

which ought to be the seat of the latter, may be fortified

without injuring that " college life " which is the natural

instrument of the former, and which, to all who know
it, has charms too great to be neglected by any wise

reformer.

On these matters, all his remarks, coming as they do
from one who, having a true love of learning, has for

several years been prominently engaged in college and
university business, seem to me worthy of very serious
attention. I can readily imagine that his views will be
condemned by two opposing parties. Many academic

J

conservatives will call them " revolutionary." Many aca

.

demic and other radicals will stigmatise them as a com-
promise. They do indeed favour that dreadfully common-
place "middle way"; but they possess this notable
characteristic—they are tentative and progressive. They
may not at first convert the university into a palace of
learning

; but if adopted, may, without fear of strain,
be expanded in proportion to the demands of knowledge
and the wealth of the united corporations.

In the first of the three divisions of his pamphlet, Mr.
Trotter deals with the relations of education and know-
ledge

; and his leading idea is the multiplication of what, in
general terms, may be called professorships, the duties of
which shall be so light as to afford leisure for research,
and the promotion to which shall be at least largely de-
pendent on fruitfulness in advancing learning. He would
make learning and education, what the pious founders
thought they had provided for their being, co-partners in
the wealth of the colleges ; and would sweeten and lighten
teaching with the spirit of research. In this he will

doubtless fail to please those who press for the endow-
ment of research " untrammelled by teaching duties ;"

but is not, after all, the difference between him and them
one of detail only, and not of " abstract principle 1

"

Putting aside certain tasks of continued observation, all

investigators, or at least all with comparatively few ex-
ceptions, would be assisted rather than hampered in their

inquiries by having from time to time to give expositions
of their particular studies to an audience of some kind or
other. And that is all which is really included under the
duties of professor. How much or how little teaching
ought to be demanded of this or that man must depend on
the particular circumstances of each case ; and the few
instances where absolute dumbness is an essential to

successful research, might without difficulty be provided
for by special arrangements.

These professorships Mr. Trotter would divide into

three classes :—(i) Ordinary Professorships, such as now
exist

; (2) Lectureships, somewhat corresponding to the

present College Lectureships ; and (3), what, in the

absence of any more suitable word, he proposes to call

Extraordinary Professorships. The first class he pro-

poses to limit in number and exalt in dignity so that each
professor should be considered as at least the nominal
head of the particular study to which he is devoted.

Although he does not expressly state it, Mr. Trotter

evidently intends that the men holding these offices

should be eminently men of research ; and hence while

their incomes would be ample, their official duties would
be light. The extraordinary professors would form a

more numerous' class and would be appointed either

for fiuitfulness in research or for great teaching talent, or

(and it is hoped frequently) for both. The emoluments

and status of an extraordinary professorship ought to be !

such that a man might look to it as a post for life and

not merely as a stepping-stone to something else. The

third class of lectureships would be still more numerous,

and serve in part at least as feeders to the other profes-

sorships. Though, for them, as for the other two classes?

research would be a qualification at least on a level with

didactic ability, the teaching duties of a lecturer would

naturally be heavier than those of a professor. It may
be urged, as Mr. Trotter himself feels, that extraordinary
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professor is a very awkward title. Professor adjunct, or

assistant professor is distinctly objectionable. It seems

to me that there is much to be said in favour of calling

the new professors by the simple title of professor, and of

inventing for the higher and more select posts some such

style as professor director, or professor rector ; indeed,

the duties of a member of this class would probably in

many cases consist largely in a general guidance and
supervision of the studies carried on in his ownparticular

science.

His plans also provide assistants both for teaching

and research, demonstrators, &c., and include the estab-

lishment of what he proposes to call " senior scholar-

ships," z>., posts to be filled by able young men at the

close of their student career for the purpose of enabling

them to devote themselves free from all trammels, for two,

three, or more of their best years, to learning research.

This is, indeed, at present, prrhaps the most crying want

of the university, a want most imperfectly met or not met
at all by fellowships as now administered.

The scheme by which Mr. Trotter proposes to unite the

university and the colleges in the function of appointing

and regulating this professoriate requires development

;

but it has the great merit of strengthening the hands of

the various "boards of studies," and if adopted would

soon grow into a natural and healthy form of govern-

ment under which the hiring, by candidates for university

posts, of special trains for the conveyance of their out-

lying voters, would become a grim and a grotesque

reminiscence of the past. It must be remembered, how-

ever, that no artificial scheme will secure purity of

election, unless the electors be thoroughly leavened with

the leaven of loyalty to learning ; and that such loyalty will

only be found where research, rather than teaching, is

regarded as the great aim of university life, where

Leah is woo'd chiefly in the hope that Rachel may be

won.

All these proposed changes, to say nothing of univer-

sity laboratories, museums, &c., require money ; and in

the second part of his pamphlet Mr. Trotter discusses

the methods by which the wealth of the colleges may be

rendered available for university purposes. Here two

plans present themselves. There is, first, what may be

lied the " social" plan. In this the colleges are sup-

sed to undertake the care and protection of certain

Diversity posts or institutions, this college, for instance,

applying the funds, in the shape of fellowships or other-

wise, for this professorship, or taking the charge of that

laboratory. It may be regretted that Mr. Trotter has not

entered more fully into the discussion of this plan, which

is sure to find ardent supporters in the colleges. It offers

the college a quid pro quo, and promises to strengthen

rather than weaken " college life." The difficulties of the

plan lie in the question of election. If the university

elects, the college may have to receive into its bosom a

man whom it detests ; if the college elects, it may not

unlikely choose the very man the university would seek

to avoid. Such a scheme cannot be made to work satis-

factorily even with the help of elaborate checks and

counter-checks, unless the actions of both colleges

and university are directed by thorough loyalty to

learning.

The second plan is that of " taxation," or as a small

but prominent party prefers to call it, " confiscation," by
which the colleges are called upon to contribute, in pro-

portion to their wealth, to the common university funds.

And on this point Mr. Trotter's suggestion that the con-

tributions " should be variable within limits, and fixed

from time to time, in accordance with the wants of the

university, by some competent authority representing the

colleges," is worthy of consideration as an improvement on
the older scheme of a fixed contribution in the form of a

definite percentage tax on the collegiate divisible revenues.

At the same time it is difficult to overlook the possible

occurrence of bitter and frequent discussions as to what,

at any given time, are to be considered the actual needs

of the university.

The money which the colleges are in the one way or

another to be called upon to devote to the university

must come from the pockets of the scholars, or the

fellows, or the heads of houses ; and the third part of the

pamphlet is devoted to a consideration of these three

classes.

Concerning the fellows, Mr. Trotter, with a boldness

which will undoubtedly prevent many Conservatives from

recognising at first how moderate a compromise his whole

plan of reform really is, writes as follows :
—" On the

whole, I am disposed, mainly for the reasons put forward

by Mr. Sidgwick in the Contemporary Review (April,

1876), to advocate the abolition, or at any rate the restric-

tion within very narrow limits, of the class of fellowships

held purely as prizesP Such a proposal will be opposed

tooth and nail by many both within and outside the

university who have never attempted to answer Mr.

Sidgwick's arguments ; and Mr. Trotter himself states

that he imagines " public opinion " is not at present pre-

pared to support so extreme a measure.

In the matter of the scholars Mr, Trotter proposes no

marked innovation, though he seems to think changes

of some kind are desirable. To his general approval of

present practices he will find few demurrers either within

or outside the university ; and yet the evil influences

which the system of scholarships is secretly exercising

on both education and learning are well worth considera-

tion ; mutatis mutandis^ many of the arguments against

prize fellowships might be well applied to prize scholar-

ships.

The heads of houses form the last topic on which

Mr, Trotter dwells, and those who know university life,

whatever their opinions, must award to him the praise of

having brought forward into open and plain-speaking dis-

cussion a subject on which, for many reasons, it is diffi-

cult for any fellow of a college to say his mind. That

he boldly advocates the abolition of heads of houses is

perhaps less important than that the question should be

thoroughly considered. At the same time his argu-

ments seem irresistible j he says all that can be said in

favour of maintaining these ancient offices, but concludes

that all the advantages they offer might be secured by
other arrangements which would bring to the university

at the least an annual income of 15,000/., and yet even-

tually be felt by no college as a burden—by some, possibly,

as a relief.

M. Foster
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LETTERS TO THE EDITOR
[T/ie Editor docs not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond v/ith the writers of, rejected manuscripts.

No notice is taken ofanonymous communications.']

Science at Oxford

The anonymous " Oxford Man " who so effectively reformed
his Alma Mater on paper in the last number of Nature can
hardly be complimented on his successful and unfilial misrepre-
sentations. It is not true that "of all the 360 fellowships in the
various colleges only five are held by persons (exclusive of pro-
fessors) who have been elected to them in consideration of their

attainments in physical science." At the present moment no
less than six fellowships are being held by biologiits, viz., at
Exeter, two j at Magdalen, two ; at Pembroke, one ; and at

Ch. Ch., one; and two fellowships at Merton, one at Brasenose,
one at C. C. C., and two at Ch. Ch., are tenable for physics or
chemistry solely. It is true that one Merton fellowship and the
one at Corpus is at the moment vacant, but this does not affect

the question. Thus there are twelve instead of five fellowships
in the hands of natural science honour men, and considering the
few who graduate in the science school as compared with the
vast crowds who in the aggregate go out in other schools, the
number is by no means despicable. There is, moreover, the
equivalent of a fellowship held by the Millard Lecturer in

physics, who receives from Trinity an annual grant of 200/.

This list of prizes takes no account ol those fellowships in which
* * the application of mathematics to physics has been allowed
to count in establishing a students' claim to such fellowship."

It is difficult to make out why the statistics of 1875 should
have been selected by " an Oxford Man," to whom one would
imagine the calendar for 1877 should be by no means inaccessible,

and the conclusions to which consideration of these statistics has
led him irresistibly suggest to those who know Oxford as it is,

that " an Oxford Man's" survey is retrospective.

That the public schools pay so little heed to physical science is

matter for regret, which is however tempered by the assurance
that a change has been inaugurated in places, and the conviction

grows daily stronger that the claims of natural truth are forcing

a recognition in these centres of preliminary culture. At Eton,
at Rugby, and at Clifton, science is no longer a bye-word and a
play, but with masters to teach and willing boys to learn, biology
and physics and chemistry are fast becoming realities where,
not very long ago, they were but phantom names.

It is folly to hint of "introducing any branch of physical
science into any one of the compulsory examinations," Such a
course would effectually crush the growing taste for natural
knowledge ; it is only by leaving it an optional or alternative sub-
ject that the present prejudice against the study of science can
be satisfactorily subdued.
Only ignorance of the Oxford of to-day could have led to the

expression " even the heads of houses are with few exceptions
men who have been schoolmasters, or who hope to be so." The
Master of University, and the Dean of Christ Church can alone
claim to have served in the capacity which has been asserted of
the majority. The conclusion of the sentence quoted is

ridiculous when applied to the senior members of the collegiate
bodies.

The concluding paragraph of " an Oxford Man's " article is

perhaps most glaringly indicative of sublime ignorance of the
Oxford of to-day. Those whose interest, it is assumed, " it is to
suppress a class of studies of which they are themselves ignorant,"
include many names honoured even in metropolitan centres of
scientific culture ; and it would better become all " Oxford
men " who, in absentia, are prone to think of the University as
they knew it, to assure themselves that things have remained in
statu quo, than to censure in ignorance that a little careful
inquiry would completely dispel. Charles H. Wade

Magd. Coll., Oxford, March 12

Just Intonation

Other occupations have prevented my replying sooner to Col.
A. R. Clarke's amusing charge (vol. xv. p. 353), that it is I
(instead of he himself) who " confound vibration numbers with

*.^^l, ^^'^l^^-"
Three examples are included in his first letter :

The vibration numbers of the diatonic scale being repre-
sented by

—

I 9 5 4 3 5 15 2
"843238

The figures are correct in this instance, but instead of being
" vibration numbers," they represent only the ratios of vibration.

Then follows : "if we build the scale upon the dominant-?, the
2

vibration numbers will be

—

I
9 5 45 3 27 IS

8 4 32 .' 2 16 8

and "if we built upon the sub-dominant -, the vibration num-
3

bers will be

—

I ^° 5

9 4
2.

4 3 5 16
— > > -> >3239

Such -ratios as these could not pass unchallenged in Nature,
therefore I drew the anonymous writer's attention to the second
and third scales, only pointing to the first intervals in each,
and as "oversights." It was reasonable to expect that be
would submit the scales to some competent musical friend,

who would correct them throughout. Instead of doing so,

the Colonel announced himself, and had the courage to
write, "the errors and oversights with which Mr. Chappell
charges me are imaginary." Under the plea of "making
the matter clearer," he changed the ratios (January i8j,

but still he could not set them right. Col. Clarke's third
letter convinces me that he does not permit his figures to
be called in question by any person. Perhaps, then, one
illustration of the Colonel's system of making, or of transferring,

ratios may interest the reader. I select his '^^, because its source
32

may perhaps be pointed out. Mr, Colin Brown introduced that
ratio as from F to B natural in the scale of F, The Colonel saw
that F, G, A, and B natural were four consecutive long keys,
and so also were G, A, B, and C, therefore the ratio of the one
ought to do for the other. It was excellent geometry, because
all the keys are of the same width ; only, whether they were
tones or semitones cannot have entered into the Colonel's calcu-
lation.

It may be assumed that Mr. Colin Brown did not construct
any harmonic instrument of six octaves above F, in order to hear
such a thorough dissonance among the quarter-tones as 45
vibrations sounding in cycles against 32, but that he had a sheet

of paper before him, and added the intervals 2- to i. The
8 4

^ was for the major tone from F to G, and the i for the m.ajor
b 4

Third from G to B. This ? from F to G, might have assisted
8

the Colonel to correct his sub-dominant scale.

Allow me to add a note which may be in time for Mr.
George Grove's glossary. I now recollect that the so-called
'

' Comma of Pythagoras " is claimed by Boelhius, and, as his

treatise was once a college text-book, it was in all probability
from it that the moderns first applied the name "comma "to
that most minute of intervals. It is a favourite plaything with
mathematicians, but, being inaudible as a sound, whether as a
difference, a ratio, or any other way, it may well be spared from
books upon mundane music. Wm. Chappell

Strafford Lodge, Oatlands Park, Surrey -^

Typicll Division of Stars.

—

Borrelly's Comet

Excuse me asking you to allow me to rectify a statement in

Nature, vol. xv. p. 344, col. 2. It is stated there that M.
Konkoly has followed M. Vogel's typical division of stars. I

beg to observe that this typical division has been proposed by
myself since my first publication in 1866 (Memorie of the Societa
Italiana, ser. iii, tom. i. p. i) and passim in my first publica-

tions.

Again you say that M. Vogel discovered, in 1871, the bright

lines of ^ Lyras. I beg you also to note that these lines were
announced by myself in my first publication of the same year,

1866, and even printed in the special catalogue of spectral stars,

published in Paris in 1867, and widely circulated (p. 21). I

have also announced that these lines were invisible in aftef

years.
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I do not wonder at these omissions, since unfortunately the

Italian language is very little understood out of our country,

Rome, February 24 V. R. Secchi
P.S.— On the 15th of this month I obtained a sight of the

spectrum of Borelly's Comet It was composed of a bright line

very large in the green, another more refrangible in the blue,

and another less refrangible in the yellow (?) but this was narrow
and faint. Their figure was approximately as follows :

—

nn
I could not detarmine them better,

central one, were pretty brilliant.

The lines, especially the

"Stone Rivers"

The interesting account of the mode of formation of "Stone
Rivers," given in a late number by Sir C, Wyville Thomson,
recalls to my mind some apparent moraines which I observed,

and somewhat similarly explained, some years ago in the Hartz
Mountains. In a paper read before the Geological Society of

Dublin in 1872,^ I thus speak of them: " The first thing that

one notices on entering this valley [the * Ockerthal '] from the

north is that the bed of the stream is crowded with granite

pebbles and boulders, which become of greater size as we pro-

ceed up the valley. The boulders are soon so large—many of

them some tons in weight—and are situated so far up the slopes

on each side, that the first idea is, we have here the morass of a
former great glacier. I looked diligently for ice marks, but

could see none ; and I soon found that the causes which have
the effect of scattering huge blocks of rock on the slopes and on
the bed of the river are now at work and are slowly, but surely,

altering the contour of the adjoining granitic mountains
All over the sides and upon the summits of these mountains are

scattered the most fantastic piles of immense boulders. Some
of them are over thirty feet in height and form conspicuous
objects in the landscape ; others, again, are deep in the forest,

away from pathways, and are not to be seen until one climbs

quite up to them It is quite clear that the contiguous

A pile of t»ranit« rocks on a mountain overlookinp; Ockerthal.

surfaces of the blocks in these piles are undergoing a slow de-

composition, that the joints are becoming gradually looser, and
in consequence the cohesion of the component pieces less and
less. Sooner or later the upper portions must either slip off or

topple over, and sofl down the mountain side. And this is not

mere theory, for I hear that every now and then a boulder does

fall and comes crushing down the hill until quietly deposited near

the bottom. It would appear that while the surrounding rock

has been decomposed and has fallen down in the manner indi-

cated, these heaps have the longer resisted. But they are yet

to follow in their turn ; when the atmospheric agencies have

' " Notes on tlie Geology of the Harlz," by P. S. Abraham, M.A., B Sc,
&c. Plates Vlir. to XI. Jcurn. ,K. Geo!. Soc, of Ireland, vol xiii. Pt. 3,

p 92, 1873.

sufficiently done their work, gravity will come in and lower the
whole."

Instances of the turning over of the edges 'of slaty strata from
the weight of the superincumbent mould and vegetation are
common in the Hartz. I find in an old note-book the following
entry :

— " I was interested at seeing the upper slates on the left

wall [of a quarry near Goslar] bent so much over that [their dip
has become 75° to the north [the regular cleavage dip of the dis-

trict is about 40° south']. Whether this is due to the weight of
the ground above, to a landslip, or to the action of a glacier, I
am not quite sure. I incline, however, to the first theory, for,

although the slope of the hill is not high, the constant weight of
the superincumbent earth and rubbish, bearing downwards for

ages, would, it seems to me, be enough to cause such a result."

Scientific Club Phin. S. Abraham

The Measurement of the Height of Clouds
Among the various parallactic methods for determining cloud

heights, one of which Mr. Malloch has put in practice (Nature,
vol. XV., p. 313), the use of the cloud shadow as a second sta-

tion seems worthy of notice, as it requires very simple apparatus
and observations.

On any partially cloudy day at the sea-side, an observer with
a sextant may, from a cliff, easily determine cloud heights by
the following elements :—A. Altitude of a given point of cloud
above the horizon, allowing for dip. B. Depression of the
shadow of the same point on the surface of the sea. C. Sun's
altitude. D. Lineal elevation of observer above sea-level.

The measurements should be taken when the cloud, the sun,

and the observer all lie in a perpendicular plane ; i.e., when the
cloud shadow is seen on the sheen of light reflected from the
wavelets ; otherwise azimuth observations, and less simple calcu-

lation?, must be applied. Full moonlight might also be used at

night.

On practically trying this method in September, 1875, the

time of day was selected when the sun was in the direction to or
from which the wind was blowing ; thus the cloud shadows
slowly sailed along the sheen on the sea, and could be followed
by successive tiired observations for half an-hour or more, so

that their velocity, and any variation in their height, could be
ascertained.

The results are of course most accurate when both clouds and
sun are at considerable altitudes, and I believe that this method
will give results quite as accurate as the photographic process.

The rounded forms are the greatest trouble, and measurements
of the centres of little isolated masses of cloud are the best.

The height of the observer above the sea is of course easily

obtained by the angular width of a base measured on the beach.

The same method might be employed with shadows on land,

by using a theodolite and a map ; and though it is only applic-

able to one or two classes of clouds, yet its simplicity may
induce some of your sea-side readers to make such observations.

Bromley, Kent W. M. Flinders Petrie

The " Hog-Wallows " of California

My friend, Mr. Thomas Belt, F.G.S., has kindly sent me the

following extract from a paper by Prof. Joseph I.e Conte, in the

American Journal of Science iox 1874 (p. 366), in which an ex-

planation is given of the above-named formation (Nature,
vol. XV. p. 274) and of similar mounds farther north. It will

be seen that Prof. Le Conte refers them ^wholly to " surface-

erosion," but it is not clear whether he means "pluvial" or

"aerial" erosion, or the two combined. More explanation

seems required to account for the removal of the eroded mattei

over a surface thirty miles wide without producing any con

tinuous ravines or other water channels :

—

" Prairie Mounds.'—The irregularly ramifying grassy glades or

prairies already described as existing at the southern extremity ot

Puget Sound are studded over as thickly as possible with mounds
about three to four feet high and thirty or forty feet in diameter

at base." . . .

" The whole country between the Dalles and the upper bridge

of Des Chutes River, a distance of about thirty miles, is literally

covered with these mounds." . . .
" The true key to their forma-

tion is given here, as it was not at Mound Prairie, by the great

variety of forms, sizes, and degrees of regularity which they as-

sume. They vary in size from scarcely detectable pimples to

mounds five feet high and forty feet in diameter at base, and in

form from circular through elliptic and long-elliptic to ordinary

hill-side erosion-furrows and ridges."...
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" No one, I think, 'can ride over those thirty miles and observe

closely without being convinced that these mounds are wholly

the result of surface-erosion, acting under peculiar conditions.

The conditions are a treeless country and a drift soil consisting of

two layers, a fine and more movable one above and a coarser

and less movable one below." ..." The necessary condition,

I believe, is the greater movableness of the surface soil com-
pared with the sub-soil." ..." Surface erosion cuts through

the finer superficial layer into the pebble layer beneath, leaving,

however, portions of the superficial layer as mounds."
" Similar less conspicuous mounds, under the name of ' Hog-

wallows,' are well known to exist over wide areas in middle and
southern California."

The words in italics are so in the original.

Alfred R. Wallace

SCIENCE A T CAMBRIDGE, MASS.

THERE is marked activity in all scientific pursuits in

and about Harvard University. The Agassiz Museum
has at last had its management fully turned over to the

University, the transfer being effected by permission from
the State Legislature. At present the estimated worth of

the property is §322,000 ; the land and buildings being
valued at $ico,ooo, and the collections at $60,000 ; the

rest being trust funds. By the transfer, Harvard will

have the use of the collections for educational purposes,

and the Peabody Museum of Archaeology will erect an
edifice connected in plan with the Agassiz Museum. The
Peabody trust provides for a Professorship of Anthro-
pology, as well as for collections and a building. The
Agassiz Museum is arranged so as to display types of the

whole animal kingdom in their natural classification.

Great facilities are already furnished to students and
specialists, and these facilities will now be further in-

creased. The force employed in the Museum is sufficient

not only for the care of the specimens, but also to aid

in new research.

There is a steady increase in the number of Harvard
students in the scientific courses—physics, chemistry,

natural history, botany, anatomy, and physiology. Text-
books are little used in these courses ; students are re-

quired to handle the things themselves, in the labora-

tories. "Summer schools" are conducted from June to

September, in which teachers from the public schools

become pupils. Chemistry has been taught in these sum-
mer schools for three years, geology and botany for two
years, and zoology will be undertaken this year under
Assistant-Professor Walter Faxon. Prof. Shaler's Sum-
mer School of Geology is the most widely-known of these

enterprises. This year it will be conducted with head-
quarters successively in the Connecticut Valley, the

Berkshire Hills of Massachusetts, and the Helderberg
or the Catskili Mountains of New York. The class will

be limited to fifty members. After the school closes, a
trip will be made by those who can join in it to Cleve-
land, Nashville, Louisville, and the Mammoth Cave.
Besides the Summer Schools, there is also organised a
series of four courses of lectures to teachers, which in-

clude laboratory work. These are given on Saturdays
from January to May. They embrace geology, physics,
botany, and zoology, and have the services of Professors
Shaler, Trowbridge, Goodale, and McCrady, and some
assistant-professors of special repute. There are about
forty members to a class.

The Boston Society of Natural History sustains a
similar series of course-lectures to teachers during the
winter months. The instruction is practical, as far as it

can be made so by the illustrative specimens in the
Society's collection. Prof. S baler is also organising a
system to furnish teachers with selected specimens and
appropriate text-books and descriptions. It is expected
that this new system will be the means of inducing
teachers in the public schools to make further collections
for their own use and to instruct their scholars. The
Harvard Natural History Society is very actively engaged

in promoting scientific education, especially among be-
ginners in such studies. Prizes are offered for the best
essays of the students upon their actual observations
in natural history and botany. A free course of six scien-
tific lectures is furnished by this Society, the lecturers

being eminent specialists in the University. Two scien-
tific associations at Cambridge are also doing active work
—the Nuttall Ornithological and the Cambridge Entomo-
logical Clubs. The latter is the larger of the two, and
contains many members of eminence. It publishes a
periodical, the Psyche. The Nuttall Club publishes a
quarterly magazine, the Bulletin, edited by Prof. J. A.
Allen. This list of scientific enterprises in and around
Cambridge, Mass., is by no means exhaustive, but it will

give a fair notion of the activity with which they are pro-
moted at the present time. It is hoped that the present
year will be marked by even greater effort than its pre-

decessors.

NATURAL HISTORY AND GEOLOGICAL RE-
SULTS OF THE ARCTIC EXPEDITION

HTHE public will, we are sure, be glad to hear that
-*• though the Admiralty have declined to undertake or

assist in the publication of the results of the late British
Arctic Expedition, beyond matters purely hydrographi-
cal, the natural history and geological collections brought
back by the expedition are being rapidly arranged and
named. The whole of the numerous collection of fossils

from the Silurian (Wenlock), Devonian, Carboniferous
Limestone, and Miocene rocks of the coasts of the cir-

cumpolar sea have been examined by Mr. Etheridge, the
palaeontologist of the Geological Survey, and found to

contain several new and interesting forms, which will be
described in his forthcoming paper, at the Geological
Society, on the Arctic fossils brought back by Capt.
Feilden, R.A., and which will accompany a paper by that
officer on the rocks and general geological facts observed
by him in the Arctic area.

We especially rejoice to find that Capt. Feilden has
brought back a large series of notes and portions of rocks
glacially scratched and scored, scratched boulders and
pebbles, which will throw much light upon the manner in

which this country was glaciated during the Drift period.
It will be seen that stones on a headland coast can receive
the greatest possible amount of glaciation by the mere im-
pinging of floe-bergs, driven by violent gales and currents,
on the breaking up of the pack. On the much-vexed
question of the parallel roads of Glen Roy, light also may
possibly be thrown, for terraces fringe nearly every valley
flanking the Arctic coast, formed by fresh water, dammed
by pack ice. These rest on marine beds of boulder clay, with
sea shells, which rise to heights of more than 500 feet

above the present sea-level, and prove the recent eleva-
tion of the land, which movement is still going on; the
marine beds outside the ice- foot fringing the coast of to-

day will doubtless ere long be elevated above the water-
level, and be covered with the latest fluviatile terrace
behind the pack.
To those accustomed to the magnificent results brought

to England by perfectly equipped expeditions like that of
the ChaUe7iger, proceeding leisurely through seas teeming
with the luxuriance of tropical life, the collections brought
back by the Arctic Expedition may appear small ; but
we feel sure when the specimens are fully catalogued, and
the difficulty realised of carrying heavy specimens of

rocks and fossils when up to the arms in snow, and of
securing insects with fingers numbed by a temperature
of 50° below freezing, it will be felt that the naturalists

of this expedition have made excellent use of their oppor-
tunities. We may mention that the extensive series of

Miocene plants associated with the thiity-feet coal-bed
of Lady Franklin's inlet will be described by Prof. O.
Heer, the insects (recent) by Mr. McLachlan, and the
fishes by Dr. Giinther, of the British Museum.
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THE PHYSIOLOGICAL ACTION OF LIGHT ^

T^EW Method of Experimenting.—One of the chitf
"* ^ difficulties in arriving at the exact relation between
the electrical variation and the luminous and colour in-

tensity of light, was the continually diminishing sensibility
to the stimulus, owing to the abnormal conditions of the
eye when removed from the head. When the experi-
ment begins, the eye is remarkably sensitive to light, and
a large variation of current is obtained ; but the amount
of this current is gradually falling, in consequence of the
gradual change in the parts of the eye, owing to their loss
of vitality and sensibility. In fact, the parts are dying--
the blood is not circulating, and molecular and chemical
changes are slowly occurring. In the case of the frog
however, it is a fact that the retina retains ics sensi-
bility from three to four hours, and sometimes longer.
After a lapse of two hours the frog's eye frequently re-

mains in a tolerably stable condition, in which it d oes not
lose sensibihty rapidly. This condition may last for four

¥
Didgram showing arrangement of apparatus in the experiment on eye o

frog A, Ej'e showing the electrode, E, in contact with it. B, Skin re-
moved, and subcutaneous tissue in contact with other electrode, K. K,
Key._ G, G.lvanoraeter. Arrows indicate direction of current. Cornea,
positive. Back, negative.

or five hours. In order to get rid of the difficulty of
gradual death of the parts, various methods were tried

in earlier experiments in the attempt to remove the eye
as quickly as possible, and to make the observations
rapidly. In the case of the warm-blooded animals this

did not lead to good results, because the sensibility to

light disappeared in a very {f^ minutes. On several
occasions the posterior aspect of the eye was exposed in

the living anaesthetised warm-blooded animal, and on
bringing one electrode into contact with the severed optic
nerve while the other touched the cornea, the observa-
tions were tolerably constant. This method was trouble-
some and difficult.

These experiments are now made in a different way.
By placing a frog, rabbit, or pigeon under the influence of
chinoline, the animal remains motionless, A small por-
tion of the surface of the cranium is then removed so as
to expose a portion of the brain. One of the electrodes
is brought into contact with the surface of the cornea, and
the other with the surface of the brain. The blood is

' Fiiday evening Lecture by Prof. James Dewar, M.A., at the Royal
Institution, March 31, 1876. See Nati;re, vol. viii. p. 204.

Still circulating. A current is obtained ; and all the
effects I have just mentioned may be observed with ease.
The animal remains in this condition, retaining its sensi-
bility to the action of light, for as long a period, in the
case of the frog, as forty-eight hours. These observations
led to the discovery made recently, that there is no
necessity for even exposing the surface of the brain. That
is to say, the action of light can be traced, if needful,
through the whole body. If, for example, we take a .'rog,

place it in position, slightly abrade the skin on the surface
of the head or back, or any part of the body, then adjust
the electrodes, one in front of the cornea and the other
upon theabraded skin, we obtain an electrical current which
is affected by light in the usual way. But if the electrode
in contact with the cornea be shifted to some other part
of the body, a current may be obtained ; but this current
is not sensitive to light. In order to produce the specific
action of light upon the eye, the retina must be included
in the circuit. This discovery enabled us to perform many
experiments without injuring the animal, except to the
extent of abrading or removing a smair portion of skin.
It at once opened up the way for making observations
upon warm-blooded animals (one of the chief difficulties

in our earlier investigations). For example : give a rabbit
or a guinea-pig a small dose of chinoline, and the animal
remains prostrate and quiet. Then cut off a little of the
hair from the surface of the head at the back of the neck,
and abrade the skin so as to have a moist surface ; bring
the electrodes into position, placing one in contact with
the abraded surface, and the other in contact with the
surface of the cornea, and you will at once obtain the
effect.

Action of Light i?t Warm-blooded same as in Cold-
bloodea Anitnals.—By the use of chinoline we were" able
to make experiments of the kind just described for a con-
siderable time, without the necessity of maintaining arti-

ficial respiration. The result of those investigations upon
warm-blooded animals has been to show that in these, as
in the cold-blooded, light produces first an increase in the
electric current on impact ; continued light usually causes
the electrical current to diminish ; and on the removal of
light, there is a second rise, as described in the case of the
frog. In our earlier investigations, we always observed in

the case of warm-blooded animals (when the eye had either

been quite removed from the body or was receiving an in-

adequate supply of blood), that the action of light caused a
negative variation, that is, a diminution in the electrical

current. By improved methods, however, which have the
effect of placing the eye in conditions more normal, we
find that light causes a positive variation, that is, an in-

crease ; thus agreeing with what had hitherto been
observed in the eye of the frog. This is a point worthy
of notice. Du Bois-Reymond showed, even in the case
of sensory nerves, that physiological action caused a
negative variation. But it appears that in the case of the

retina the action of the normal stimulus is to cause a
positive, not a negative variation.

Experiment with the Living Lobster.—The action of

light can be readily shown in this animal. Fix it loosely

in a cloth, and lay it on the table in a slightly oblique

position. With a small trephine remove a circular por-

tion of the carapace, about three millimetres in diameter,

and expose the moist tegumentary surface. Bring one
electrode into contact with this surface, while the other

touches the cornea. The usual effects of light may then

be noted ; but in the case of the lobster, the variation

caused by the impact is greater than what we have noticed

in any otlier animal, often amounting to one-tenth of the

total amount of current. Another interesting experiment,
comparable with that of the two eyes just described, may
be made on the lobster by placing an electrode in contact
with each cornea. The result frequently is apparently no
current, but in reality the currents neutralise each other.

Light falling on the one eye causes the needle to move,
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say to the left, while if it fall on the other eye, the needle

swerves to the right. When the eye of the lobster, re-

moved from the body, was divided longitudinally into

segments, each segment was found sensitive to light. The

Di<i>;raiu sh.iwiiig arrangeiucnt of apparatus in experiment oii living lobster
A, corneal surface, having electiode, E, in contact with it. B, portioji
of carapace removed so as to expose moist surface for elect. oae, e.
K, key. G, galvauomcter. An ows indicate direction of current.

effect of light was then to increase the primary current?

but no inductive action was observed on withdrawal-
This observation is interesting as a confirmation of the
views of physiologists regarding the mode of action of a
conipound eye.

Mode of Experiment on Eye of Fish.—An experiment
upon the e>e of a fish may be made in a very simple
way, by a method adopted in Prof. Strieker's labora-
tory in Vienna. Take a fish and give it a very small
dose of woorara. It soon becomes almost motionless,

and sinks in some cases to the bottom of the vesse'.

Tile animal would soon die in consequence of paralysis

of the movement of the gills necessary for respiration.

But, if we take the animal out of the water, put it upon a
glass plate, introduce a little bit of cork under each gill,

and then by means of an india-rubber tube placed in the
mouth, allow a little water to flow over the gills, the fish

will live out of water for many hours. By this method
may be made the experiment upon the eye of a fish with
like results.

Obsei'vation on Human Eye.— Having succeeded in

detecting the action of light on the retma of the living

warm-blooded animal without any operative procedures,
It appeared possible to apply a similar method to the eye
of man. For this purpose, a small trough of clay or

paraffin was constructed lound the margin of the orbi%
bo as to contain a quantity of dilate salt solution, when
the body was placed horizontally and the head properly
secured. Into this solution the terminal of a non-polar-
isable electrode was introduced, and in order to complete
the circuit the other electrode was connected with a large

gutta-percha trough containing salt solution, into which
one of the hands was inserted. By a laborious process
of education it is possible to diminish largely the elec-

trical variation due to the involuntary movements of the
eye-ball, and by fixing the eye on one point with concen-
trated attention, another observer, watching the galvano-
meter, and altering the intensity of the light, can detect
an electrical variation similar to what is seen in other
animals. This method, however, is too exhausting and
uncertain to permit of quantitative observations being
made.

Explanation of Variation in Direction of Current.—
One phenomenon particularly attracted the attention of
physiologists, and especially of those who first saw the

experiments, viz., that sometimes, in the case of the eye
of the frog, light produced an increase in the electrical

current, and in other cases a diminution. This we could
not at first account for. But we have been able to make
out that the positive and negative variation, or the in-

crease or diminution of the natural current on the action

of light, depends upon the direction of the primary cur-

rent, when the cornea and brain are in circuit. If the

cornea be positive and the brain be negative, then light

produces an increase of the electrical current. If, on the

other hand, the cornea be negative and the brain positive,

light then produces a diminution in the electrical current.

It is thus eoncluhively shown that the current superadded,

or if we may use the language, induced by the action of

light, is always in the same direcdon ; only in the one
case it is added to, and in the other subtracted from, the

primary current.

The Use of Eqtial and Opposite Currents.—Many
experiments were performed in which equal and opposite

currents were transmitted through the galvanometer at

the same time. By the use of resistance coils, it was not

difficult to balance the current from the eye ; but, owing
to the inconstancy of even a Daniell's cell in such expe-

riments as these, it was impossible to avoid fluctuations

which might possibly have been mistaken for those due
to the action of light. This difficulty was got over by
what was formerly called the double eye experiment, in

which two similar eyes are placed in reversed positions

on the electrodes, so that the current from the one neu-

tralises that of the other. When this is accomplished, it

is easy by means of a blackened box, having a shutter at

each side, to allow light to fall on either the one eye or

the other, and it is then shown that the galvanometer
needle moves either to the right or left, according to the

eye affected. Instead of removing the eyes from the head
and balancing them as just described, it is a much better

method to apply the two electrodes directly to the corneas

in their natural position. By a httle manipulation, it is

possible to obtain two positions that seemingly give no
electrical current. In these circums.ances, Hght, allowed

to fall on the one eye or the other, produces the effects

above detailed.

Action of Polarised Light and Colours of Spectrum.—
The next point investigated was the action of polarised

light and the various complementary colours. Early

experiments, by passing light through solutions having

various absorptive powers and by the direct coloured rays

of the spectrum, &c., lead always to the same conclusion—
namely, that the most luminous rays produce the greatest

effect. For studying the action of polarised light, the

simple contrivance of a black box, having a hole on one
bide of it, placed over the eye, may be employed. Oppo-
site the hole two cylindrical tubes of brass, each carrying

a Nicol's prism, were placed, and between the two prisms

a thin plate of quartz is iniroduced, producing the various

colours of polarised light on rotating one of the prisms.

The general results were exactly the same as with the

colours of the spectrum. In all cases, the impact of the

yellow rays produced the greatest effect. It has also been
ascertained by this method that the effect of the impact of

light is much more regular than the effect of its removal.

The results of one series of observations are given in the

two following tables :

—

Action on Frog's Eye of Colours of Polarised Lit^ht.
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Action on Frog's Eye of Specirujn of Oxyhydrot^en Flame.

Initial EfTect. Final Effect.

Yellow, near orarge... lise of 70 riie of 10

Green yellow ,, 25 ,, 5

Greea—low ,, 15 >> o
Green—high ,, 15 ,, o
Green—higher ,, 18 ,, 8
Yellow green ,, 85 ,, 35
Yellow M 80 ,, 40

{To be continued.)

SIR WILLIAM Gh VE ON THE RADIOMETER 1

CIR WILLIAM GROVE described some experiments he had
*--' recently made with a modification of Crookes's radiometer.

After a few prefatory trial*, such as coa ing one-half of the bulb

with tinfoil and tlectrising it, which gave no notable results, he
devistd a method, shown in the accompanying sketch, by which

he could electrise the whole of the internal system. Four alu-

minium vanes, each blackened on one side, had metallic arms
and a metal point at their crossing that rested in a metal cup.

The latter was united to a platinum wire that passed through a

glass lube and was fused into it, the platinum wire protruding.

Lasily, the glass tube was fused inside the apparatus and her-

metically sealed, the end of the platinum
wire being exposed. The vacuum in this

apparatus was considered by Mr. Crookes^
to be a"; perfect as in his radiometers gene-
rally, but Sir WiUam Grove doubted that

it was so. The following weie the results :

—

1

.

With the faint light of a lucifer match
or of one or two candles, the vanes in-

variably turned the opposite way to the

normal, the polished .surface being re-

pelled. With a dark heat, as from an iron

shovel heated short of redness, ihey went
the normal way. These effects continued
for several days, but not permanently

;

the apparatus seemed to have leaked and
to have become sluggish and irregular.

2. On electrising the protruding platinum
wire with a rubbed rod of glass or sealing-

wax, the vants rotated sometimes one way
and sometimes the other.

3. On connecting the negative pole of a

Ruhmkorf's coil the results were uncer-

tain, but the positive pole caused the vanes

to rotate steadily, and its effect was even
better than that from light or heat. In
the dark the effect was very beautiful, as

the dark vanes moved through a phos-

phorescent glow. The total results were
considered by Sir William Grove to be

somewhat negative, but they tended to

show that all the effects were due to resi-

dual air. He suggested in explanation of

the last experiment, that more electricity would escape from

the rough than from the polished faces of the vanes, as the former

presented a vast number of points. Consequently the n^ugh faces

would produce more disturbance of the gas in front of them, and

would themselves be more affected by the reaction than the

plane faces. The polished surfaces being repelled by luminous

heat is, however, very difficult of explanation.

In his second notice Sir William Grove described some further

experiments he had made with Crookes's radiometers since the

last meeting of the club. He did not now entertain much doubt
that these movements are due to the effect of residual air. Mr.
Crookes had kindly made a second instrument for him, and the

one that he described at the last meeting, of which the vanes

were metallic and in metallic connection with a platinum wire

that protruded outside the apparatus, had been re-exhausted.

Both now act normally, the black faces of the vanes being repelled

by light and by heat. When the protruding wire is now elec-

trised by a Ruhmkorf's coil the effects that were previously

observed are altogether absent, there is not the slightest

luminosity round the vanes, and the current does not pass.

But although the current is now incapable of traversing the

' Ab tract of two communications by the Hon. Sir William Grove, F.R.S.,
to the Philosophical Club, May 18 and June 15, 1876.

* Who kindly made it for me from my dcscriptioa. —W. R. G.

small space of one-tenth of an inch that separates the vanes

from the glass, induction acts across it just as well as before.

This is shown by the readiness with which the vanes follow the

movements of a piece of rubbed glass or sealing-wax held near

the apparatus. It is therefore evident that the effects of attenu-

ation of air upon discharge and upon induction are not the same.

When attenuation has commenced and is increasing, the dis-

charge passes more and more rapidly, until it becomes a glow, or

according to the old theory of electricity, polarisation becomes

more and more readily subverted ; but a further attenuation stops

the discharge entirely. On the other hand, induction continues,

and appears to be in no way lessened by extreme attenuation.

These results cannot be accounted for by the old theory that

discharge is the consequence of subverted induction.

It farther appears that a radiometer is a most delicate electro-

scope. By tilting it until the vanes touch the glass, the interior

of the glass may be e'ectrised, and it will then remain for days in

that condition. He had performed this operation eight days ago,

and the movements of the instrument by light or heat have been

thtreby wholly checked. Every endeavour has been made to

discharge or neutralise the electricity on the glass surface, as, for

example, by covering the exterior of the globe with tinfoil and

connecting this with the platinum wire, nevertheless the glass

remains charged, showing what a perfect insulator a good
vacuum is.

^

The above is a copy of the abstracts in the club book. They
are now further published, as some partial notices of them have

appeared in foreign journals. W. R. G.

THE NORWEGIAN NORTH SEA EXPE-
DITION, 1876=*

II.

Researches relating to the Salt-ivater Fisheries.

"D Y the side of the more strictly scientific researches it was
-^ also our intention during the expedition, if opportunity

offered, to give close attention to all the circumstances that

might stand in any connection with or throw any light upon our

most important salt-water fisheries. As I already during a

series of years had been engaged in the study of our fishtries,

the prosecution of these researches was committed to me.

For this reason there was added to our other equipment

various fishing apparatus, as hooks and lines for deep-sea fish-

ing, and several sorts of drag-ntls with various sizes of mesh.

The use of such implements could, as a matter of course, only

be reckoned upon in good weather and with a pretty smooth
sea, which we, however, had promised ourselves might occur at

least now and then during our three months' excursion at the

btst season of the year. But the state of -the weather was un-

fortunately so utterly unfavourable during our whole expedition

that the employment of the apparatus we have referred to was
not to be thought of. For the same reason the apparatus for

measuring the velocity of the currents, exceedingly important in

the first place for the physico-meteorological researches, but

aLo for those with which we are now concerned, could not be

brought into use. During the few fine days we had in the

course of our expedition we were too near the coast for these

researches to have any special interest.

Although the state of the weather thus laid insurmountable

obstacles in the way of the researches referred to, I have, how-
ever, during our expedition, been able to establish certain facts

which, in my opinion, are of no inconsiderable importance in

this direction, and will be of great use in guiding us in ihe con-

tinued practical scientific researches concerning our fisheries.

It is of these facts that I now proceed to give some details.

It is ascertained by our soundings that off our coast there are

several fish-banks of whose existence there was no previous

knowledge, and on which a profitable fishery with bank vessels

may certainly be carried on during the summer months.

The so-called " Storegg " (great edge) off Romsdal's Amt has

been from old times famous for its immeasurable richness in f sh,

and there has been an obscure tradition that it was not the only

point where such fishing could be carried un en a large scale, but

that there were to be found bimilar rich fish banks at manyothtr
points far out in the optn sea, "were man only fortunate enough
to fall upon them." The mystic account of the " Havbro " (sea

' I m-y state that the electricity did ultimately become dissipated, but
not until several weeks had elapsed. —W. R G. \

* By Prof. G. D. Sars. From Chrisiiaaia Z^fi^'Wrt^^ of January 27. Con-
tinued from p. 414.
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pier or jetty) has now been for the most part explained by the

surveys set on foot durirg our expedition. The "Storegg"

is nothing else than a piece of the edge of the extended barrier,

which in the west forms the boundary line beyond which lie the

cold polar sea-deeps. That so clear a knowledge of this edge

within a very limited extent has been already obtained, without

the least idea being formed as to its proper connection, naturally

arises from the polar sea-deeps here running in closer to the coast

than at any other point. A new piece of the continuation of

this edge had already been found by soundings made from the

steamer Hansteen, and we have now been able to establish its

existence at several other points, and that both farther south and
farther north it retires more and more from the coast to a distance

of from twenty to thirty Norwegian (140 to 210 English) miles.

Although it may not be constant everywhere, it appears, how-
ever, to be the rule that at the bottom, at the farthest boundary
of the barrier, before it slopes towards the great depths lying

beyond it, it rises somewhat, and assumes simultaneously a hard

stony character, as is the case, as is well known, at the Storegg.

At the first sounding, when we went out from Husoe, we struck

this edge at about twenty Norwegian (140 English) miles' dis-

tance from the coast (stations i6 ^ and 17^). The boitoni, which
before had everywhere appeared to be sot, suddenly, at a depth

of 221 fathoms, became hard and stony, and retained this cha-

racter even after it had sloped about fifty fathoms down towards

the deep sea lying beyond. That there was here a pretty abrupt

descent is clear from the circumstance that we already at the

next station reached far down into the cold area with a

depth of 412 fathoms, and a bottom temperature of -f- i°'3 C.

Farther north, about the latitude of Trondhjem, we found

at a depth of 190 fathoms, and likewise on the boundary
line between the warm and cold area, a very similar edge with

rocky bottom, which falls off with a pretty steep slope towards

the west (Station 89 ^). Also on the opposite side of the tract of

s?a we traversed, we had occasion to observe a similar state of

things. Off the Fseroe Island.=, and at a considerable distance

from them, we were fortunate enough, though the weather was
exceedingly unfavourable, to find the outer edge or opposite

point of the extensive Fseroe bank (Station 38*), whereby its

extent and configuration could be to some extent determined,

and the state of things here appears to be very similar to the

Storegg.

By the carefully-planned soundings which were undertaken
irom Ramsen Fiord westwards, there could be established at a
comparatively inconsiderable distance from the coast, the exist-

ence of a hitherto quite unknown, well-defined, steep bank of

considerable extent, with a hard bottom, and a depth of only

62-93 fathoms (Stations 63,^ 64,^ 65^). IBeyond this there was a

very gentle and even descent towards the great deeps, but we did

not here meet with any true edge as at the Storegg. It may be

added that in the outer part of Sogne Fiord (Sognfjoeen), we
found a pretty extensive plateau, with a hard stony bottom, and a
slope both inwards and outwards (depth from 206 to 21 1 fathoms).

That all the points mentioned above are excellent fishing-

grounds I have not a moment's doubt. Everywhere, where at a

considerable distance from the coast, such banks with hard or

stony bottom have been found, there have always on closer exa-

mination been found large quantities of fish, and although an
attempt made by us by attaching to the lead a short line with
hooks and bait was unsuccessful, there cannot be any negative

conclusion drawn from this method of research, which was un-

fortunately, by reason of circumstances, very unsuitable for the

purpose.

The kinds offish which are found on the sea-banks are, as is

well known, principally ling, torsk {Brosmus vulgaris), halibut,

and cod, the so-called bank cod. I have already, in,my reports

to the department, clearly set it forth as my opinion that the
so-called bank cod is not a different variety from the well-known
winter cod, or skreid, which in winter and all through the spring,

visits our coast for the purpose of spawning. The earlier hypo-
theses concerning the migrations of the winter cod {skreid) from
great distances in the sea, I have, after a close study of the nature
of this fish, been obliged entirely to abandon, and the experience
obtained during our expedition confirms me in this. It is my
conviction that the winter cod, which is to be found along our

' Station 16, lat. 62° 23' 9" ; long. 2° 17' E. from Greenwich.
* Station 17, lat. 62° 33'; long. 2" 4' E. from Greenwich.
3 Station £9, lat. 64° 1'

; long. 6° 7' 5" E. (rem Greenwich.
* Station 38, lat. 62° 57' : long. 3° 47 'W. from Greenwich.
5 S ation 63, 64° 41' 3'' N. L., 9 E. from Greenwich.
6 Station 64, 64° 42' N. L , 8'^50'E. trom Greeuwicb.
7 Station 65, 64° 42' 5" N.L., 8° 39' E. from Greenw.ch,

coasts during winter, and which is the object of some of our
most important fisheries, is during the rest of the year distributed

only over that tract of sea whose bottom forms the barrier

against the polar sea-deeps lying beyond it, and that the outer

boundary of this barrier (the so-called Havbro), with its well-

developed animal life and favourable bottom, forms a suitable

habitat for innumerable multitudes of this fish.

Very dissimilar are the circumstances with reference to the

second of the varieties of fish most important for our fisheries—
the herring. Here my earlier researches have led me just to the

opposite conclusion. While the cod is evidently a genuine
bottom fish, and as such dependent on the nature of the bottom
and partly on the depth, the herring, on the contrary, in conse-

quence of its whole nature, is a genuine pelagian fish, and its

occurrence ii therefore exceedingly independent of the depth or

the nature of the bottom, but, on the contrary, deptndent on the

physical and biological conditions in the upper stratum of the

sea. As these are very changeable, this species of fish may have
been furnished with means to enable it speedily to seek out the

most favourable tract of sea. The herring has also, as contrasted

with the cod, obtained its elegantly-compressed, wedge-like

form, whereby with the speed of an arrow it can shoot along

through the water, and in a comparatively short time traverse

long distances. Although I do not adopt the old ideas, according

to which the spring herring comes as it were from theice-covtred

sea about the North Pole, I am, however, inclined to believe

that, not only when it visits the coast to spawn, but also during

the rest of the year, it undertakes irregular migrations in the open
sea. The distribution of the herring in the sea is dependent on
the distribution of the small animals which form its food.

These small animals are all pelagian, mainly small Crustacea of

the order Copepoda, which keep more or less near the surface

of the sea, and are commonly- known by our fishermen

under the name of " aat." Only when the herring during

win'er resorts to the coast to deposit its spawn are its move-
ments for the time independent of the occurrence of "aat." The
whole other part of the year, on the contrary, the shoals range

through the open sea, inasmuch as they prefer to betake them-
selves to that region of the sea where, at various seasons, there

is the greatest abundance of " aat." The great mass of the

herring shoals can thus very naturally, towards the approach of

winter, or at the time when the development of the organs of

generation drives them to resort to the coast in order to spawn,

be found sometimes at a less, sometimes at a greater distance

from their spawning places according as the sea in one direction

or another has the greatest abundance in " aat." On this again

mainly depends, I am convinced, the fluctuations in our spring

herring fisheries. For as the spawning migratioa leg'ns lung

before the roe or milt are ready to be deposited, the mass cf

herring, if at that point of time it finds itself close to the coast,

will reach it so early that it will be obliged to remain thtre for a

considerable time, during which it will naturally come to seek

closer in towards the coa;t in the fiords and bays. In the con-

trary case, when the mass o( herring at this point of time finds

itself at a considerable distance from its spawning places, so

longtime will have passed be:ore it reaches them that the spawn-
ing process will go on immediately aftef thtirarrival at the coast.

The herring will then remain only a short tin e along the coa&tj

and the spawning will then for the most part be carried on on
the outermost banks, less accessible to the fishermen, in othtr

words, the spring herring fishery will be very short or exceedingly

unsuccessful.

This is, in short, the theory which I a1reidy_ several years

ago, in consequence'of researches made by me along our coasts,

was led to advance as in my view the only probable scientific

explanation of the remarkable irregularities which in course of

time are observable in our spring herring fisheries. I have,

however, unfortunately this time only very few facts to support

my theory with, and I cannot, therefore, be surprised if it has

been received with mistrust as merely a hypothesis. There are,

indeed, a few reports from seamen of their having observed

large herring shoals far out in the open sea, immediately before

the beginning of the spring herring fishing, as there have been

observed by others at various seasons of the year great masses of

" aat " at different points in the sea, and'we have information

concerning this last phenomenon, partly also from trustworthy

scientific men (Kroeyer), and that just from that region of the

sea, which here most interests us ; but these statements were,

however, too few to form complete evidence that the open sea is

in fact a suitable dwelling-place for the.enormous masses of herring

which at certain seasons of the year move towards the coast.

I
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During our expedition I therefore considered it a very im-

portant object to examine closely the distribution of the " aat " in

the tract of sea over which we sailed. For this purpose the sea

was examined almost daily, often several times a day, by the

help of a surface-net. The results of these examinations com-
pletely confirmed my previous view on this point. During the

whole passage from Norway to the Faeroe Islands, the sea was
found everywhere filled with enormous masses of the so-called
" red aat " (almost exclusively Calanus fininarchicus) which, as

is well known, forms the food best liked by the herring, and,

what deserves to be remarked, the quantity of this "aat"
appears "to increase with the distance from the coast, being
greatest at a distance of about twenty Norwegian (140 English)

miles. Besides the " red aat " we also observed farther out to

sea, great quantities of another pretty blue sort of " aat '' {Pon-
tcUa Patersonii), which appears to belong more to the Atlantic

Ocean, and which, to distinguish it from the other, might be
called the "mackerel aat," as it probably forms the principal

food of the mackerel at those seasons of the year when this fish

is not in the neighbourhood of the coast. This "aat" also

shows itself sometimes, particularly during great takes of herring

in summer, among the '
' red aat " close to the coast. When we

went northwards from the Fseroe Islands toward Iceland, it was
remarkable that the "aat" almost entirely disappeared from
the sea. At the same lime the sea had assumed a very different

colour. While during the whole passage from Norway to the

Fseroe Islands it had been a deep blue, it was now [a light,

dirty, greyish-green. This peculiar circumstance, for which I

cannot yet account, but in which a peculiar relation of the

ocean currents certainly plays a considerable part, appears to

stand in close connection with the occurrence of '
' aat, " and will

be the subject of careful researches during our next expedition.

I had a very convenient opportunity of observing this pheno-
menon from my cabin, the li^ht of which was almost on a level

with the sea. When, by the pitching of the vessel, the glass

was washed over, the whole cabin was clearly illuminated with

a very beautiful, intense dark blue light, and I have often, when,
after my work was ended, I was taking a little rest in my cabin,

been greatly delighted with this phenomenon, which so strikingly

reminded me of my stay in the south the preceding winter, and
my ever-memorable visit to the blue grotto at Capri. Now,
on the contrary, the illumination was quite different, namely,

light greenish. This colour remained constant so long as we
were in the navigable water near Iceland, and the sea was
everywhere, as has been stated, almost completely free from

"aat." The previously-observed state of things recurred first

when we, on our return voyage, approached the coast of Norway.
The water resumed its beautilul blue colour, and the sea swarmed
with "aat." I cannot help supposing that the conditions

observed during our expedition is not always the same, as

several recent accounts state that the sea about Iceland is

specially rich in "aat." It appears as if the constant westerly

storm, which we had to put up with during our expe-

dition, in combination with the strong up-going current, had
had a disturbing action, and forced the mass of "aat"
farther in towards the Norwegian coast. If this should

in fact be the case, a supposition which in the mean time with

the little experience we have yet had on the point can scarcely

be supported with full evidence, there may be seen in this (if

the above-mentioned theory of mine with reference to the migra-

tions of the herring be accepted) a good omen of the improve-

ment of the spring herring fishery in the near future. That the

herring is where the herring food (the "aat") is, I consider a

settled point. Although we unfortunately had no opportunity of

directly establishing the presence of herring by the help of our

nets, there were not wanting the best signs of it at the points

where the "aat" was most numerous. Not a few whales (both

sildehval, Physalus antiquormn, and staurhyrning, Orca gla-

diator) were observed at such places, as well as large numbers of

birds (chiefly kittiwakes), and, at a considerable distance from
the coast at stations 75 ^ and 76 ^, there were large brown spots

in the sea, like extensive sea-weed fields, but which on a closer

examination were found to be enormous masses of " aat" closely

packed together, on which the fulmar petrels (Jirocellaria gla-

cialis), our constant companions during our excursion, feasted to

their heart's delight. That these enormous " aat " masses could

not be packed together here by pure accident is evident, and
that the current alone should be able to do this here far out in

« Station 75, lat. 64° 47' 2"
; long. 7° 13' E. from Greenwich.

' St.ition 76, lat. 64° 47' 4'' ; long. 7° 3' 6" E. from Greenwich.

the open sea I cannot believe. I am rather of opinion that

the herring shoals have driven this " aat," together in the same
way as may often be observed in the case of coal-fish, and that

there, under these brown spots on the sea, there were enormous
shoals of herring (sildebjer^e).

I am much disappointed that circumstances did not permit us
to use our nets here. We might have been able in this way
readily to establish the occurrence of the herring far out at sea.

It is to be hoped in the mean time that in our next expedition we
shall be more fortunate in the weather, and we shall then put this

herring question in the first rank, the rather as we shall be then

farther north or nearer the waters, which, in my opinion, are

the proper home of spring herrings {vaarsilden) and the great

herrings {storsildens).

OUR ASTRONOMICAL COLUMN
The Suspected Intra-Mercurial Planet.—M. Le-

verrier, in a circular addressed to astronomers, has again directed

attention to the importance of close and frequent observations of

the sun's disc, on March 21, 22, and 23, but especially on the inter,

mediate date, with the view to detect the small planet, which he

assumes to have been already observed in transit on six occasions,

and which there would appear to be just a possibility, may be

again projected upon the face of the sun at this time. In his

reasoning upon this subject, M. Leverrier adopts for the place of

the node, the value he had deduced from the well-known obser-

vations of Dr. Lescarbault on March 26, 1859, but the uncer-

tainty attaching to the result renders it impossible to pronounce

definitively on the occurrence of a transit in the present month.

The six observations to which reference is made above are

those of Fritsch, at Quedlinburg, October 10, 1802 ; Stark, at

Augsburg, October 9, 1819 ; Decuppis, at Rome, October 2,

1839 ; Sidebotham, at Manchester, March 12, 1849 ; Lescar-

bault, at Orgeres, March 26, 1859 ; Lummis, at Manchester,

March 20, 1862.

Attributing these observations to the passage of a single planet

across the sun's disc, he found a formula for the heliocentric

longitude at any time, in which an indeterminate entered, allow,

ing of several solutions of the problem of finding the period of

revolution, and hence the mean distance of the body from the

sun. Two of the solutions appear to possess equal precision in

the representation of the observations ; in the first, the time of

revolution is found to be 33*02 days, and the mean distance from

the sun o •201, that of the earth being taken as unity: in the

second solution the length of the revolution is 27'96 days, and

the mean distance o"i8o. Whichever period we adopt, we find

from M. Leverrier's formula that the suspected planet should

be in conjunction with the sun on March 22, astronomical

reckoning, for the meridian of Greenwich, though to decide

definitively as to the passage or otherwise of a planet across the

sun's disc at this time, it will be necessary to examine it not

only throughout the whole of the corresponding revolution of

the earth upon her axis, but owing to uncertainty in the data for

prediction, during the twenty-four hours preceding and following,

or as already stated, on March 21, 22, and 23.

It is difficult to understand how six observers, without, as M.

Leverrier remarks, any relation with each other, nor any know-

ledge of the periods under discussion, can have fallen by chance

upon six exact epochs of a phenomenon explicable by the

motion of a single planet. Though suspicion has attached in

the minds of some astronomers to one or two of the observa-

tions to which we have referred, the fact pointed out by the

illustrious French astronomer does appear very strongly confirm-

ative of their reality. At any rate, the existence or otherwise of

such a body may be decided by systematic examination of the

sun's disc, near the calculated epochs of conjunction, within

the assumed transit-limits ; but it so happens that after the

present month there is very little probability of ,a transit
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taking place either at the spring or autumn node for several

years, and hence the greater necessity for continuous obser-

vation of the sun at the period named.

Extensive preparation has been made on the recommendation

of M. Leverrier ; the Astronomer-Royal availing himself of the

telegraph, has notified observers at Madras, Melbourne, Sydney,

and at Wellington and Canterbury, New Zealand, and we believe

intends to organise a careful watch upon the sun's disc at the

Royal Observatory, Greenwich. We know that a similar scru-

tiny will be carried into effect in American longitudes, so that it

is not probable that a planet can present itself upon the sun on

this occasion without being detected. Photography will be

brought into requisition at more than one station. Where it is

not available in the event of a planetary body being detected, it

will be necessary to determine the differences of right ascension

and declination from the sun's limbs at frequent intervals as long

as the object is projected upon the disc ; from such observations

carefully made the position of the orbit will be very approxi-

mately determined, and we should be enabled to follow up the

new member of the solar system.

The New Observatory at Kiel.—Prof. Peters has issued a

brief description of the new observatory just erected a little to the

north of Kiel, the present head-quarters of the Astrononiischc

Nachrichten. The unfavourable position of the observatory at

Altona, so long directed by Prof. Schumacher, and the desire to

bring the establishment into nearer relation to the university at

Kiel, led to successful negotiations about twelve years since for a

suitable site near the town. The buildings were commenced in

1 87 1 and are now completed. There is a free horizon and a con-

siderably better climate than at Altona, and no interruption from

surrounding buildings.

The instruments in the new observatory include Reichenbach's

meridian circle, formerly at Altona, which was so far improved

by Repsold, as described in the AstronomiscJie Nachrichten, that

it may be considered a new instrument. The Repsold equatorial,

also at Altona, is mounted in one of the smaller towers, and in

another, a parallactically-mounted comet-seeker, to which is

attached a 4-feet refractor, its optical axis being parallel to that

of the comet-seeker. Prof. Peters explains that the refractor

being provided with a high power, may be useful in deciding

whether any nebulosity caught up in the seeker is a comet ^ or a

star-cluster.

About two months since, an equatoreally mounted refractor by
Steinheil of Munich, with an object-glass eight Paris inches in

diameter, was added, of the performance of which Prof. Peters

promises details at a future date. The meridian circle is at

present employed in the observation of all stars to the ninth

magnitude, within 10° from the pole, the same class of work,

indeed, in which Schwerd and Carrington so long occupied

themselves'.

The position of the new observatory at Kiel is in longitude

oh. 40m. 35 "5 E. of Greenwich, and latitude 54° 20' 297".

Besides its connection with the Kiel University, the observa-

tory is also in relation to the Danish Marine, and contains faci-

lities for testing the rates of chronometers at different tempera-

tures, and a time-ball, apparently very similar to the one at our

Royal Observatory, which is dropped at noon, mean time at

Kiel.

65'OPHIUCHI (Fl.).—Of this star Baily says, " Observed by

Flamsteed on May 6, 1691, at I4h. lom. 58s., and regularly

reduced by him. . . . But no such star is now to be found. It

is neither Piazzi xvii. 308, nor xvi, 251, as conjectured by that

astronomer. Prof. Airy has been kind enough to look for this

star, at my request, but has not been able to discover it." The
place of this star, given in the British Catalogue, brought up to

1850, is

—

R-A lyh. 51m. 37 •6s. Precession + 3*5o6s.
N.P.D. ... 1070 59' 18" „ + 0732"

There is no star in this position in Argelander's southern zones,

nor in the zones observed at Washington ; neither is there any

star in these zones with which it can easily be identified, on
admitting' any probable error of observation. Did Flamsteed

observe an object of the class which we are accustomed to term

"new stars ? " The Chinese annals record the appearance cf an

extraordinary star in the year 386, which remained stationary

from April to July in the same "sidereal-division" that 65

Ophiuchi would fall, and then disappeared. It may be worth

while to watch any small stars near its position.

BIOLOGICAL NOTES
Flora of New Guinea.—Letters from Sydney of January

12 state that the Italian traveller, D'Albertis, had returned

there from his last trip to New Guinea, and was engaged in

preparing an account of his voyage up the Fly River. His

fine collection of dried plants is in the hands of Baron von

Mueller at Melbourne, who is describing many of the new plants

in his "Papuan Flora," Among them is a grand Hibiscus,

which Baron von Mueller has named Hibiscus albertisii ; its

nearest affinity is with Hibiscus tupilijlorus of Hooker, of Gua-

daloupe and Dominica, in the West Indies. There is also a new
Mtuuna, which he has named Mucuna bennetti. D'Albertis

describes this as one of the most beautiful of all the flowers seen

in New Guinea ; it is abundant on the banks of the Fly River,

and the pendulous masses of large red blossoms cover the loftiest

trees from the base to the summit and form one of the most

gorgeous sights it is possible to conceive. There was also a yellow

flowering species of the same genus which was rare, and only

met with in the interior ofNew Guinea, in lat, 6° south, on the

banks of the Fly River. The flowers of this species were only

seen en the tops of the trees, forming a dense mass of blossoms.

T'"i;re was likewise another species of Alucuna met with, bearing

blue flowers. All these and a number of other novelties will

duly appear in Baron von Mueller's forthcoming part of his

'
' Papuan Flora.

"

Sai-mo Arcturus,—We are informed that the Salmonoid

brought home by the Arctic Expedition from Grinneli Land is a

new species of Charr, described by Dr, Giinther under the name

of Salmo arcturus. It resembles in some points the Loch Killin

Charr from Inverness-shire,

Prof, Ovsiannikoff on the Functions of the Cere-

bellum,—In the seventh volume of the Memoirs of the St.

Petersburg Society of Naturalists Prof, Ovsiannikoff communi-

cates the results of experiments he has made in collaboration

with M, Weliky on the physiological functions of the cerebellum.

Preventing, by the tying of the carotid artery, the effusion of

blood which usually accompanies the cutting out of the cere-

bellum, Prof, Ovsiannikoff proved by a series of experiments

that the last operation does not at all paralyse the co-ordination

cf motion. A rabbit remained alive during two weeks after all

the upper half of the cerebellum was cut out, and did not show

any traces of such paralysis, nor did it lose its faculty of co-ordi-

nating its movements after all the cerebellum was cut out, until

an effusion of blood produced this result, A long series of

varied experiments made by M, Ovsiannikoff on rabbits, pigeons,

fishes, and frogs, confirms this result, as well as some well-

known pathological cases reported by Brown-Sequard, Marc,

Combetta, and others.

Fauna of Lake Gokcha.—The seventh volume of the

Metnoirs of the St. Petersburg Society of Naturalists contains

interesting information, by Prof, Kessler, on Lake Gokcha, lying

in the Erivan government (Caucasus), at a height of 6,419 feet.

It is surrounded with mountains from 9,000 to 12,000 feet high,

and occupies about 660 square miles. Altogether its average

depth is from 150 to 250 feet, reaching only in one instance t
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361 feet. The lake has only a small and shallow outflow, the

river Zanga, running into the Araks. The fauna of the lake and

of its shores is varied. Spongil/tc, not determined as yet, are

very numerous. Among the Vermes the most common is the

Nef-helis vidgaris ; the Crustacea are represented by a variety of

microscopical forms and by a species of Gamtnarus, this species

being probably all but the only representative of that kind, as

the dredging was not pursued to depths greater than 15a feet.

The snails are remarkably numerous, and all belong to species

common in European lakes [Limtncus s/a^nalis, L. ovatus, L.

variculariiis, and Plaitcrbis carinattis) ; they differ only by their

unusually fine and brittle shales. The common frog (a local

variety) and the Bufo viridis are numerous. The number of

fishes is immense, but they belong to only five species, of which

three are new. These three, whicli occupy an intermediate posi-

tion between the Salmofario and the 6". trutta and 6". lanestris^

will be described by Prof. Kessler under the names of Sahiio

ischan, S. hegarkufii, and S. bodschac. The fourth species of

fishes is very nearly allied to the Capceta fmtduhis. Pall., a

species most characteristic of Central Asian waters. The fifth

is akin to the Barbus cyri, De Fillipi ; it inhabits mostly the

short and cold rivers running from the mountains.

Ants.—Mr. McCook has recently brought before the Academy
of Natural Sciencesof Philadelphia, an account of his investigations

on Formica riifa. He finds that ants descending the tree-paths,

with abdomens swollen with honey-dew, are arrested at the foot

of the trees by workers from the ant-hill. The descending ant

placei its mouth in contact with that of the food-seeker, the

two being reared on hind legs. Frequently two or three of its

fellows are thus fed in succession by one ant, mostly com-

placently, but sometimes only on compulsion. Mr. McCook
made many experiments, which lead to tlie conclusion that ihere

is complete amity between the ants of a large field, embracing

some 1,600 hills, and many millions of creatures. Insects from

hills widely separated always fraternised completely. A number

of ants from various hills were placed in an aitificial nest, and

harmoniously built galleries and jointly cared for the cocoons.

Ne"A' Forms of Haliphysema.—The second half of the

second volume of Biologitche Studien, by Dr. E. Haeckel, has

just reached us. It contains an account of a wonderful family of

minute forms belonging to the genera Haliphysema and Gastro-

physema, and some supplementary remarks on the Gastrsea

theory. Six plates illustrative of the new forms accompany this

part. The genus Halipjhysema was established by Bowerbank

for H. tumanowiczii and //. ramnlosum. The species described

as H. echinoides seems almost certainly to be that described in

1870, by Perceval Wright, as VValliclin, but the two new species

described as //. fritnordialc and //. globigerina, the latter with

a mosaic of Globigerina shells laid over it, are most extraordinary

and interesting forms. The presence of a pore area in the tiny

form figured in the previous note seems to points to its no

having any close affinity to this new family of Haeckel.

NOTES
PuoF. Sir C, Wyville Thomson, F.R.S,, has been ap-

pointed Rede Lecturer at Cambridge for the ensuing year. Sir

Wyville Thomson will deliver a lecture in the Easter term.

A Botanical Congress assembles at Amsterdam on the 12th

of April.

The Iron and Steel Institute meets in London on March 20

and following days- On Wednesday, the 21st, at the rooms of

the Institution of Civil Engineers, Dr. Siemens, F. R.S., will

deliver his inaugural address, and the Bessemer Medal will be

presented to Dr. Percy. A number of important practical papers

are set down for reading.

Capt. Ali.en Young has presented to the Museum of the

Royal College of Surgeons a collection of the skulls of Esqui-

maux obtained by himself and the surgeon of his vessel, Mr.

Horner, during the last cruise of the Pandora. The honour of

knighthood has been conferred upon Capt. Young.

Sir John Lubbock's Ancient Monuments Preservation Bill

was, we are glad to say, read a second time in the House of

Commons on Wednesday week. We hope none of its important

provisions will be impaired in the select committee to which it

has been referred, but that it will be passed essentially as it

stands.

The American Chemist for December, 1876, contains an

interesting Inaugural Address to the American Chemical Society

on " Science in America," by Dr. J. W. Draper. The Address

on a similar subject by Vice-President C. A. Young, at the last

meeting of the American Association for the Advancement of

Science, has been printed separately. In both addresses the

important work done by Americans in various departmeirts of

science is justly insisted upon, and the future of science in

America spoken of in hopeful terms. Men of science in England,

we are sure, will heartily endorse all that Professors Draper and

Young claim on behalf of their countrymen as original workers

in science, and there is every reason to believe that there is a

bright future for science in America.

As soon as the news that Mr. Edward, the Scottish Naturalist,

had resigned the curatorship of the Banff Museum spread over

the country, he was pressed to accept various situations, among
others one in Aberdeen and another in Durham, the latter in the

University of that city. He has been obliged to decline all these

offers owing to the state of his health. He had been solicited

by the Meteorological Society of London to become one of their

observers. This request he had owing to the same cause

declined. The work is, however, congenial, and does not

demand a change of residence, and we believe he has yielded to

a second very pressing application.

The Sedgwick Prize, founded in honour of the late Prof.

Sedgwick, for an essay on a geological subject, has been adjudged

to Alfred John Jukes-Browne, B. A., of St. John's College, Cam-
bridge. The subject of the essay is "The Post-tertiary deposits

of Cambridgeshire, and their relation to deposits of the same

period in the rest of East Anglia." The subject for the Sedgwick

Prize to be awarded in 1880 is the best essay on "The Fossils

and Palseontological Affinities of the Neocomean Beds of Upware,

Wicken, and Brickhili." The prize is open to the competition

of all graduates of the University of Cambridge who have resided

sixty days during the twelvemonth preceding the day the essays

must be sent in, that is, before October i, 1880.

A PRELIMINARY meeting has been held in Paris by some influ-

ential followers of the Positive Philosophy for the purpose'of esta-

blishing a course of lectures according to the system of Auguste

Comte, as modified by Littre. Important resolutions were

passed as to the teaching of the several sciences which, according

to the theoretical view adopted by Comte, constitute the encyclo-

pedic education. At the next meeting resolutions will be pro-

posed for meeting the expenses of the institution and regulating

its administration.

An arrangement has been made with the Cassel publisher,

Theodor Fischer, whereby the hitherto very expensive publi-

cation Bahcotitographica, will be published in yearly volumes at

not more than forty-five shillings each.

The Balloon Commission of the French Government, .styling

itself "Commission pour les Communications par VoieAerienne,"

has become a standing institution, and includes within its pro-

vince carrier pigeons as well as oeronauts and balloons.
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In the Journal of the Society of Arts for March 9 will be

found an important and interesting lecture by Prof. A. B. W.

Kennedy, C.E., on "The Growth and Present Position of the

Science of Machines."

The unification of the meridian has been advocated at Rome

before the Italian Society of Geography, by M. Boutillier de

Beaumont, the president of the Geneva Geographical Society.

He proposes to adopt the Behring meridian which has been

chosen by the American meteorological service for the universal

daily observations. M. Boutillier de Beaumont proposes also to

adopt the division into hours of fifteen degrees for angular divi-

sions as well as for temporal minutes.

Many of us will have read with interest Capt. Wiggins'

account of his endeavours to establish sea-communication with

the great rivers of North Siberia, as given in the last number of the

Geographical Magazine. Capt. Wiggins has now just started on

his return to the Yenisei, overland, to bring back his ship which

he stowed away in October last at Kureika, on that river. He

is accompanied by Mr. Seebohm, F.Z.S., a distinguished

member of the British Ornithologists' Union, who' has embraced

this opportunity of visiting the nesting-haunts of some of our

rarest and least-known European birds, and otherwise exploring

an almost unknovra country.

A " Soeifexfi des Voyages d'Etudes aulour du Monde" has been

constituted at Paris by the liberality of M. Bischofsheim and

others. Its object is to organise a regular service of voyages round

the world for the instruction of those who are able to afford the

expense. The first departure is to take place from Marseilles in

the end of May next. The voyage will occupy less than a full year.

Opportunities will be given to cross South America from Monte

Video to Valparaiso, and to visit the United States and India.

The commander of the steamer will be M. Biard, a lieutenant in

the National Navy and the promoter of the Society. Passengers

may be registered up to April 10 next. A library, instruments

for experiments, and a staff of competent teachers will be on

board.

Among the papers in the January number of the Bulletin of

the French Geographical Society are the following :—On a

journey into the Sahara and to Rhadames, by M. Largeau

;

Across the Pampas, by M. Desire Charnay ; oa the French

Expedition to the Ogove, by M. Savorgnan de Brazza ; a letter

from Dr. Halub on his travels in South Africa.

We regret to notice that the Marquis de Compiegne, the

French West African explorer, has died of a wound received in

a duel at Cairo.

A Geographical Society was established at Marseilles in

the beginning of March. The president of the new Society is

M. Rambaud, a merchant who is acting as representative of

the Sultan of Zanzibar. Not less than 200 members subscribing

i/. were registered, and donations have been collected to the

amount of 800/. A public library has been opened, a course of

public lectures on geography established, and the Society is

arranging a Museum of Raw Materials from every country.

The Daily Telegraph announces the receipt of important

letters from Mr. Stanley, under date Ujiji, August 7 and 13.

Mr. Stanley has made a complete survey of Lake Tanganyika,appa-
rently settled the questions of outlet and level, and made important

discoveiies at the north end of the lake. He also describes his

discoveries at and about the Nyanzas, though it does not appear

that he has succeeded in circumnavigatmg Albert Nyanza. Mr.
Stanley intended to cross the country to Nyangwe, where he
would determine his final course.

At the meeting of the Royal Geographical Society on Mon-

day the business consisted of the reading of papers " On the

Distribution of Salt in the Ocean," by Mr. J. Y. Buchanan
;

"A Journey through Formosa," by Mr. H. J. Allen ; and "A
Trip into the Interior of Formosa," by Mr. T. L. Bullock. The
first paper summarised experiments which had been made during

the cruise of the Challenger on the specific gravity and saline

strength of the ocean water at various depths. 1,800 samples

had been obtained, and by the testing of them Mr. Buchanan

had ascertained, first, that the specific gravity of sea-water was

greater than that of fresh ; and, second, that the variations

in its specific gravity pretty exactly indicated the amount of salt

held in solution. It had been found that the water was freshest

at the equator and at the poles, and most impregnated with salt

in the intermediate regions. The papers on Formosa were

descriptive of the journeys through the island taken by the

respective readers, and entered into details of the character

of the inhabitants—Chinese, semi-barbarians, and aborigines.

On March 26 Sir George Nares will read a paper on the

"Geographical Results of the Arctic Expedition," at the_Royal

Geographical Society.

We have received from a correspondent a very detailed ac-

count (illustrated by drawings) of the Kimberley diamond mine

in South Africa. The conclusion as to the mode of origin of

the diamonds to which his study of the district appears to have

led our correspondent is as follows :—That they were formed in

volcanic vents which have been opened in the midst of sedi-

mentary rocks (sandstone and shale, with thin coaly seams),

which vents probably existed at a considerable depth under the

sea. As to the material which by its decomposition may have

yielded the pure carbon in a condition ready for crystallisation,

our correspondent suggests that it was probably some hydro-

carbon derived from the coal by distillation.

We notice the following details on the Jurassic flora of

Eastern Siberia in a memoir by Dr. Oswald Heer, pub-

lished in the Memoirs of the St, Petersburg Academy of

Sciences. This formation occupies about 200 miles along

the shores of the Amoor, between the villages Oldoy and

Vaganova, and border?, probably, the south-western foot of

the Stanovoy ridge. In the Irkutsk government it occupies a

large space in the south-eastern corner of this province, where

the district around the village Ust-Baley (on the Angara, forty

miles to the north of Irkutsk) will be now, after the appearance

of Oswald Heer's description, one of the most typical representa-

tives of the Jurassic flora, by its beautifully preserved plants,

insects, and fishes. All Siberian Jurassic plants belong to the

period of the Brown Jura, and their nearest relations are the

Jurassic deposits of Scarborough and of Cape Bogeman, in

Spitzbergen. They mostly belong to new species ; the most

common of previously-known species being only the Asplenium

{Pecopteris) Whithiense, and the Gi)tgko Huttoni. Three still

existing kinds, Asplenium, Thyrsopteris, and Dicksonia, have

their representatives among the East Siberian Jura. The

most interesting group, by the variety of its forms, is the group

of the Coniferse (more than thirty species), and especially the

group of the Salisburise. Altogether, the Siberian Jurassic flora

occupies the first rank by the variety of species it affords

(eighty-three species), the richest yet known flora, that ol

Yorkshire, numbering only seventy-three species.

A CORRESPONDENT writing from Knoxville, Tennessee, U.S.,

states that on two occasions he has witnessed true towering in

wild ducks, one a call duck the other a summer duck. He adds

to the list of towering birds already named the Virginia quail

(jOrtyx virginianns), and wild pigeon {Eclopistes niigratoria).
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A PRACTICAL Society of Natural History has ibeen recently

established in Paris under the title of Society Parisienne. Its

special aim is to procure young people the means to study nature

by lectures and excursions.

From researches on the nature of the vowel "clang," in Prof.

Helmholtz's physical laboratory, M. Auerbach [,Pogg. Ann.)

comes to the following conclusions, which appear to throw new

light on some unsolved problems :— I. All clangs, especially the

vowels of the human voice and speech, are to be defined as the

consequence of the joint action of two moment?, a relative

and an absolute. 2. The relative moment is the mode of

distribution of the whole" intensity among the individual partial

tones as determined by their ordinal number. The absolute is

the dependence of the whole intensity on the absolute pitch of

the partial tones, and the modification of the distribution, on

change of the fundamental tone, therewith connected. 3. The

difference of the vowels in the former relation is a result of the

power of changing the form of the mouth-cavity. The differ-

ences of the absolute pitches characterising the various vowels,

and of their influence, are a result of the power of changing the

volume and size of the mouth-cavity. 4. The first partial tone

is always the strongest in clang ; it deserves, therefore, the

name of fundamental tone. 5. The intensity of the partial tones

as such decreases in general as their ordinal number increases
;

exceptions indicate the nearness of the boundary of the con-

sonant region. 6. The intensity of the partial tones decreases

more slowly the nearer the vowel clang is, therefore more

quickly the duller this is. 7. The characteristic pitch is higher

the clearer, and deeper the duller, the vowel clang. 8. The

variations of the intensity, in consequence of the influence of the

characteristic pitch, are greater the fuller the vowel is. Very

slight variations indicate the nearness of the consonant region.

9. All the vowels admit of being sung within the whole range

of the human voice ; but the dull speak in very high, the clear

in very deep, positions. 10. A little attention only is needed to

perceive in a vowel clang the over- tones (often comparatively

very strong) without artificial aids. They then sound very simi-

lar to the pure tuning-fork tones.

Continuing his researches on fluorescence, M. Lommel
(Pogg. Ann.) arrives at the following conclusions:— i. There

are two kinds of fluorescence. In one each excitant homo-

geneous ray falling within the limits of the fluorescence-spec-

trum excites not only rays of greater and equal, but also rays of

shorter wave length ; the latter so far as they belong to the

region in question. In the second kind, each homogeneous ray

excites only rays of greater or equal wave length. 2. There arc

substances which have only the first kind of fluorescence ; each

excitant ray excites the whole fluorescence spectrum. Hence

they are not subject to Stokes's law. Such are naphthalin, red

chlorophyll, and eosin. 3. There are substances which have only

the second kind of fluorescence, anJ which therefore, throughout

their fluorescence spectrum, obey Stokes's law. Such are most

of the fluorescent substances hitherto examined. 4. There are

substances which have both kinds of fluorescence, so that the

first kind is proper to a certain portion of their fluorescence

spectrum, and the second kind proper to their remaining parts.

Hence these obey Stokes's law only in part. Such are chamae-

lin red, blue, and green.

There are several ways of decomposing water with only one

electrode. One is this : let some water in a glass be brought in

contact with a Wollaston electrode (i.e. , a fine platinum wire

inclosed in glass and touching the water only by its extreme

section), and connect the wire with the conductor of an electric

machine in action. Fine bubbles of oxygen are liberated at the

point. What becomes of the hydrogen ? M. Lippmann replies

{^Journal de Physique) that so long as the water continues charged

the hydrogen remains in excess. On discharging the water it

escapes at the platinum point, this being then the electrode of

exit. But may it not be that the hydrogen is set at liberty within

the liquid or at its surface while the corresponding oxygen is

liberated (there being, according to this view, two electrodes,

one the platinum point, the other diffuse and of large surface) ?

The objection, M. Lippman says, cannot be refuted by direct

experiment, but the impossibility of the hypothesis appears on

considering the quantities of chemical and electrical work called

forth during the experiment. He gives two demonstrations ot

this.

We have received the first two numbers of a new Italian

monthly periodical, rEkttricista, the object of which is to give

an account of the progress of the science of electricity. This

publication is one of many signs that the countrymen of Galileo

have made up their minds again to take an active part in scien-

tific investigation, and especially not to forget that branch which

owes so much to Volta. The papers do not lay claim to origi-

nality, but the first number especially is interesting, and if kept

up on the same standard the periodical caa do a great service in

spreading modern ideas in Italy. We note especially the paper

on absolute electrical units, by Naccari, and on some phenomena

presented by electrified powders, by A. Ricco. The second

number contains chiefly abstracts from foreign periodicals.

Padre Secclii draws some conclusions from imaginaiy results,

which he believes were obtained by Mr. Chrystal in his verifica-

tion of Ohm's law.

In a paper read the other day by M. Fulke, before the

Wissenschaftlicher Club of Vienna, on German emigration to the

United States, it was estimated that :rom 1820 to the present,

nearly 10,000,000 must have emigrated, or a fourth of the entire

population of the United States. M. Fulke lamented the extent

of the movement, also the facility with which the Germans in

America seemed to lay aside their customs and usages, and even

their native tongue. In conclusion, he drew a parallel between

the Germans in the United States, and the Germans in the

whole of Austria. Here, too, the German element was about a

fourth of the whole population, but what a contrast to the other

case !

The additions to the Zoological Society's Gardens during the

past week include a Bonnet Monkey {Macacus radiatus) from

India, presented by Mrs. Payton ; a Rose Hill Parrakeet (Platy-

cercus eximliis) from Australia, presented by Mr. J. J. Chapman ;

a Rufous-vented Guan (^Penelope criitata) from Central America,

presented by Mr. Daniel Miron ; two Hooded Crows (C^rz/wj

comix), European, presented by Mr. F. Cresswell ; a Macaque

Monkey [Macacns cyftoDiolgus) from India, deposited ; a Two-
Wattled Cassowary {Casuxrius bicarunculatus) from the Aroo

Islands, a Hooded Crane {Grus monachiis) from Japan, a

Hodgson's Barbet {Megalcrma hodgsoni), two Striated Jay
Thrushes {Grammatopila striata), three Black-headed Sibias

{Sibia capistrata), three Brown-eared Bulbuls (Hemixos flavala),

two Rufous-bellied Bulbuls {Hypsipetes Mclellandi), a Red-

headed Laughing Thrush
(
Trochaloptiron erythrocephalum) from

the Himalayas, purchased.

SCIENTIFIC SERIALS
From the Naturforscher (January, 1877) we note the following

papers:—On radiation in space, by H. Buff.—On cave-insects,

by L. Bedel and E, Simon.—On the germination of the fruits

of mosses, by P. Magnus.—On the action of a di-electric body
upon an electric one, by R. Felici.—On the preparation of pure
alcohol yeast, by Moritz Traube.—On the limit between chalk
and tertiary deposits in the Rocky Mountains (U.S.), by M.
Delafontaine.—^New researches on Bacteria, by E. v. M.—On
the specific power of glycose (grape sugar) of turning the plane
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of polarisation, by B. Tollens.—On the exhalation of carbon

acid and the growth of plants, by L. Rischawi.—Researches on

assimilation in plants, by A. Stutzer.—On the assimilation of

water and lime salts by the leaves of plants, by J. Bohm.—On
the phenomena of heat accompanying muscular action, by J.

Nawalichin.—On the molecular volumes of sulphates and
selenates, by Otto Pettersson.—Electro-dynamic theory of matter,

by F. Zoellner.—Elements of the orbit of the double-star 24 77

Cassiopeiie, by Ludwig Graber.—On the action of an electric

discharge upon solid isolators, by W. Holtz.—On the external

sexual differences upon our fresh-water fish, by V. Fatio.

The Memoirs of the St, Petersburg Society of Naturalists,

vol. vii., contains a series of valuable physiological contributions,

the most important of which are :—On the comparative anatomy
and metamorphology of the nervous system of the Hymenoptera,

by E. K. Brandt.—On the influence of condensed air, oxygen,

and carbonic acid on the nervous irritability of animals, by M.
TarkhanofF.—On changes in the eye produced by the section

of the nervus trigeminus h-'j M. Chistoserdoff.—On the psycho-

motor centres and on the bifurcation of electric currents in the

cerebellum and corpora quadrigemina, by MM. Weliky and
Shepovaloff.—On the influence of salicylic acid on the circu-

lation of the blood, by MM. Dubler and Chistoserdoff.—The
action of chinine and atropine on the hearts of frogs and rabbits,

by Mdlle. Panteleeff, and on the nucleus of the red globules of

the blood, by A. F. Brandt.

SOCIETIES AND ACADEMIES
London

Royal Astronomical Society, March 9.—Prof. Cayley,

F.R.S., vice-president, in the chair.—The minutes of the pre-

vious meeting were read by Mr. Glaisher, F.R. S., the recently-

elected secretary.—Two communications of immediate import-

ance were made by the Astronoaaer-Royal. The first of these

referred to the supposed intra-mercurial planet, and he expressed

a wish that it should be published as widely as possible without

delay in order that amateur astronomers might lose no oppor-

tunity of scrutinising the sun's disk during the latter half of the

present month, but especially on the 22nd instant, from sunrise

till sunset. He had been requested by M. Leverrier to make
known that his computation of the elements of the supposed

planet, from such reported observations as were available,

pointed to March 22 as the day on which it might be

expected to transit the sun's disk. He recommended that the

disk should be continuously watched for several days before and
after that date. The second communication of the Astronomer-

Royal referred to the opportunity which will occur next autumn
of determining the solar parallax by observations of Mars in

opposition. He read an extract from a paper of his own pub-

lished some years ago in the Monthly Notices, showing the great

importance he attached to this method as compared with others,

and pointing out that fifteen years from the present time must
elapse before another nearly equal opportunity will occur of

applying it. He dwelt with much emphasis on the ease and
simplicity of the observations required and on their singularly

inexpensive character. Lord Lindsay had offered to lend his

heliometer, and Mr. Gill had offered his services gratuitously for

an expedition to St. Helena or Ascension for the purpose, so that

the money required would not exceed 500/. The Government
would be asked to supply this sum, but if they refused, other

means should be taken to raise the money, and if a subscription

list became necessary, he would gladly contribute 20/. himself.

Another Fellow, a member of the Council, then suggested that

a part of the Carrington bequest might be available, and failing

that, offered to contribute 100/. towards the expedition if it had
to be carried out by private means.—Mr. Gill was called upon to

explain the peculiar merits of this method of determining the

solar parallax. It depended upon the difference of R.A.
between Mars and certain stars measured early and late on the

same day, which measures could be made by the heliometer with

extreme accuracy.—Papers were presented by Prof. Zenger, C.

Todd, A. T. Arcimis, S. W. Burnham, Dr. Robinson, A. de
Gasparis, E. J. Stone, A. Marth, J. Tebbutt, Capt. Tupman,
Prof. S. Newcomb, Capt. Abney, Sir G. B. Airy, T. W. Back-
house, Rev. S. J. Perry, Dr. Ball, Dr. Royston Piggott, Mr.
Penrose, Mr. Knott, Mr. Neison, and Mr. Kobel, some of
which were read. Four new Fellows were elected.

Linnean Society, March 1.—Prof. AUmann, F.R.S,, pre-
sident, in the chair.—Messrs. R. Gillies, H. Goss, Dr. A.

Gunther, and M. Moggridge were elected Fellows, and Dr.
M. C. Cooke an Associate of the Society. The embryo of
Dyospyros embryopteris, Pers., upon the fruit and seed of
which species Gsertner founded his genus E?nbryopteris, was
exhibited by Mr. W. P. Hiern. He explained how the imma-
ture fruit was gathered in India for the sake of the tannin con-

tained, and hence the probability of Gasrtner's having been
misled as to the true structure of the seed and imperfect embryo,
which Mr. Hiern now correctly describes.—Dr. Maxwell Masters
brought before the meeting a series of specimens illustrative of

what is commonly known as " Burrs " or " Witch-knots." The
examples exhibited were collected by Mr. Webster, gardener
to the Duke of Richmond and Gordon. Some of these produc-
tions were illustrations of dimorphism or bud-variation, probably
reappearance of latent ancestral characteristics or disjunction of

parental forms usually amalgamated. Others doubtless owed
their origin to some injury to the terminal bud, subsequent
hypertrophy of the branches, and excessive development of

adventitious buds. Injury apparently was frequently the result

of insect puncture, as in the case of the birch, the " burrs" on
which had been lately discovered by Miss E. Omerod to be pro-

duced by a species of Fhytopits, at other times it was the result

of parasitic fungi or of injury consequent on frost, the wounds
caused by birds, the action of wind, &c. —A most important

communication on the flora of Marocco {Spicilegiuvi Florce-

Maroccancs) yvz.s read by Mr. John Ball, F.R.S. (Pres. Alpine
Club). By a sketch map he pointed out the peculiar physical

features of the territory penetrated at several points by Dr.

Hooker, Mr. G. Maw, and himself in 1871, and he mentioned
how that Marocco, though within but a few days' sail of London,
was in many respects a terra incognita to Europeans. Whilst the

Sultan and population of Marocco generally are averse to the ad-

mission ofChristians and strangers into their countiy, the hill tribes,

derived from the warlike Berbers, are decidedly hostile and indeed

dangerous to travel among. The flora, then, of this interesting

region, is necessarily very imperfectly known. Mr. Ball gave a
lucid historical account of what little had been done by earlier

botanists, Zanoni 1675, Spotswood 1673, and Broussonnet 1790-9.

The collections of the latter having been distributed to

several European botanists, and here and there incidentally

noticed by them ; Cavanilles of Madrid temporarily secured to

Spain a fair share of honour by his publications in the scarce

periodical Ann. d. Ciencias Nat. M. Cosson has lately been
working Broussonnet's material deposited in the Montpellier

Museum. Schousboe, Danish Consul at Mogador, commenced
1801, but left unfinished a flora of Marocco. Jackson {1809) in

his account of the Empire of Marocco, has noticed the curious

Cactoid Euphorbias. P. Barker Webb in a short visit (1827) to

Tangier and Tetuan, discovered a new genus of Cruciferse.

Between 1840-1870 several Frenchmen touched at various points,

and the " Pugillus Plantarum " of M. Boissier, contains merely
a germ of future work.—The Rev. Mr. Lowe contributed to the

Linnean Society, 1850, a list of plants observed by him at

Mogador. But notwithstanding the preceding labours, a mere
tithe of the flora has yet been worked out, and almost nothing
satisfactorily. Mr. Ball, in 1851, attempted to reach the higher

summits of the Lesser At'as, but the disturbed condition of the

district obliged him to desist. M, Bilansawas likewise repulsed

in 1867 (though fortunate in collecting numbers of new and re-

markable species) ; but Mr. Maw was more successful in 1869.

Messrs. Hooker, Maw, and Ball's routes ia 187 1 were then
pointed out, and detailed but tec'nnical description of the plants

collected, given. In giving a summary of results in a tabular

form, Mr. Ball showed that the proportion of Composite;, legu-

minosee, and Liliace£e, is unusually large, whilst Gramineze, and
Ranunculacea; is exceptionally small. Of Rosaceae there are

16, of Saxifrageae 5, of Primulaceee 7, of Gentianeae 8, and of

Cyperaceze only 28 species, thus showing the peculiarity that but
a small proportion of these natural orders are present, which
otherwise are so characteristic of the mountainous countries

of the north temperate zone. It seems as if five temperate
floras were represented as follows :— i, Mediterranean in

general ; 2, Peninsula
; 3, Desert

; 4, African mountain flora ;

5, Macaronesian—to which may be added 6, Cosmopolite
or widely-spread European species. The total number of pha-

nerogamous plants now described are 1618 species, and among
these many novelties.—Mr. J. G. Baker then read a paper on
the Liliacete, Iridiacese, Hypoxidaceae, and Hamodoracese of the

late Dr. Wehvitsch's Angolan Herbarium, which, through the

courtesy of the executors, he has been enabled to work out.

Not only are there a large proportion of the species new to
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science, but many genera are new though pertaining to Central
African types already known. The excellent condition of tlie

specimens, the care taken in selection of various stages and
characters of the plants, and descriptions taken on the spot by
Dr. Welwitsch have rendered Mr. Baker's study very complete
and satisfactory.—A technical descriptive paper by Mr. Charles
Knight on the Lichens of New Zealand, was taken as read.
—The Secretaiy also read a short notice of a new form of
Ophiuridre from the Philippines, by Mr. Edgar A. Smith. The
distinctive characters of tlie specimen the author regards as sub-
generic, and names it [Ophiomastix) Acantkarachna mirabilis.

Zoological Society, March 6.—Dr. E. Hamilton, vice-pre-
sident, in the chair,—Mr. E. W. H. Holdsworth exhibited and
made remarks on a specimen of Geockhla layardi, from Ceylon.
—Prof. Owen, C.B., communicated some notes made by Mr.
G. F. Bennett, while exploring the burrows of the Ornithorhyn-
chus paradoxals, in Queensland, with comments on them.—

A

communication was read from Lieut. -Col. R. H. Beddome, con-
taining the descriptions of three new snakes of the family
UropeltidK, from Southern India.—M. A. G. Butler read the
descriptions of some new species of Heterocerous Lepidoptera in

the collection of the British Museum, from Madagascar and
Borneo. Amongst the latter was the type of a new genus, pro-
posed to be called Mimeuplaa.—Mr. G. French Angas read a
paper in which he gave descriptions of a new species of Bulitmis
from Western Australia, and a Palndinella from Lake Eyre,
South Australia ; these he proposed to call respectively Buli?>ius

ponsonbyi, and Paludinella gilesi.—A second paper by Mr. Angus
contained the descriptions of one genus and twenty-five species of
marine shells from New South Wales.—Mr. Angus also read a
further list of additional species of marine mollusca to be
included in the fauna of Port Jackson and the adjacent coasts of
New South Wales, with remarks on their exact localities, &c.,
thus bringing up the number of species now ascertained to in-

habit Port Jackson and the adjoining shores to a gross total of
693.—Mr, Phineas S. Abraham, M.A., B.Sc, read a paper
containing a revision of the Anthobranchiate Nudibranchiate
Mollusca. The paper comprised a general and historical intro-

duction to this group of Nudibranchs, i.e., those which bear the
branchiae upon the dorsal surface, more or less surrounding the
arms, and allusion was made to all the principal work which had
bten done upon these animals. The second part consisted of
definitions of the larger divisions and of the genera, with the
enumeration, synonyma, references to and habitat of, as far as

possible, every species hitherto published. In the last general
list, viz., that by H. and A. Adams, but 163 forms were men-
tioned ; this list included 457. The third part contained de-

scriptions of forty-one hitherto undescribed species belonging to

the genera Doris, Ckrotnodoris, Hexabranchus, Acanihodoris
and Doridopsis.—A communication was read from the Count
Salvadori, containing notes on some birds mentioned by Dr.
Cabanis and Mr. Reichenow, as collected in Papuasia and in the

Moluccas during the voyage of the Gazelle.

Geological Society, February 21.—Prof. P. Martin Duncan,
F. R. S., president, in the chair.— Samuel Arthur Adamson,
William Mason Cole, Thomas Floyd, William Stukeley Gresley,

Edward Pritchard, Joseph Pryor, and John Gwillim Thomas
were elected Fellows of the Society. The following communi-
cations were read :—On possible displacements of the earth's

axis of figure produced by elevations and depressions of her

surface, by the Rev. J. F. Twisden, M.A., Professor of Mathe-
matics in the Staff College. Communicated by John Evans,

F.R.S. The object of this paper is to discuss the question of

the possibility of a displacement of the earth's axis of figure

under the conditions indicated in a question (suggesting the

possibility of a displacement of the axis of figure from the axis

of rotation, amounting to 15" or 20°) put to mathematicians in a
passage of the Anniversary Address delivered to the Society by
its president, Mr. J. Evans, on February 18, 1876. The treat-

ment of the question is kinematical ; the forces by which the

elevations and depressions might be effected do not come under
discussion. In determining numerically the amount of the devia-

tion from the formulas investigated, approximate numbers seem
to be sufficiently exact for every useful purpose. The conclu-

sions arrived at are as follows :— (i) The displacement of the

earth's axis of figure from the axis of rotation that would be
effected by the elevations and depressions suggested in the ques-

tion above referred to would be less than 10' of angle. (2) A
displacement of as much as 20° could be effected by the eleva-

tions and depressions of the kind suggested only if their heights

and depths exceeded by many times the height of the highest
mountains. (3) Under no circumstances could a displacement
of 20" be effected by a transfer of matter of less amount than
about a sixth part of the whole equatorial bulge. (4) Even if a
transfer of this quantity of matter were to take place, it need not
produce any effect, or only a small effect, on the position of the
axis of figure, e.g., if it took place in a way resembling that sug-

gested in the question, it would produce a displacement amount-
ing to but a small part of 20". (5) If, however, we suppose a
deviation of the axis of figure from the axis of rotation amount-
ing to as much as 20° to have been by any means brought about,
the elTect would be to cause a sort of tidal motion in the ocean,
the greatest height of which would tend to be about twice the
depth of the ocean. The author suggests as probable that the
efTect of this tendency would be to cause the ocean to sweep over
the continents in much the same way that a rising tide sweeps
over a low bank on a level shore. (6) The notion that a large

deviation of the earth's axis of figure from its axis of revolution

may be efTected by elevations and accompanying depressions is

at first sight an inviting way of bringing polar lands into lower
latitudes, and thereby accounting for the more genial climate

that is believed to have once prevailed in such countries as

Greenland. The investigation by which the above results have
been obtained seems to show that the desired explanation is not
to be sought in the direction indicated by Mr. Evans's question.

Whether there is any other agency by which a gradual displace-

ment of the pole geographically could be effected is a question
of far wider scope than that discussed in the present paper,
and one which the author does not profess to determine.^
—Note on a specimen of Diploxylon, from the coal-formation

of Nova Scotia, by J. W. Dawson, F.R.S. The author de-
scribed the occurrence in Coal-measure sandstone at the South
Joggins of an erect stump of a Sigillarian tree 12 feet in length.

It originated in a coaly seam 6 inches thick, and terminated
below in spreading roots ; below the coal-seam was an under-
clay 3 feet 4 inches thick, separating it from an underlying seam
of coarse coal. The stem, which tapered from about 2| feet in

diameter near the base to i^ foot at the broken end, was a sand-
stone cast, and exhibited an internal axis about 2 inches in dia-

meter, consisting of a central pith cylinder, replaced by sandstone,
about -?- inch in diameter, and of two concentric coats of scalari-

form tissue, the inner one ^V ii^ch in thickness, the outer consti-

tuting the remainder of the axis. The scalariform tissue of the
latter was radially arranged, with the individual cells quadran-
gular in cross section. A few small radiating spaces partially

filled with pyrites obscurely represented the medullary rays,

which were but feebly developed ; the radiating bundles, passing
to the leaves, ran nearly horizontally, but their structure was
very imperfectly preserved. The cross section, when weathered,
showed about twenty concentric rings ; but these under the
microscope appeared rather to be bands of compressed tissue

than true lines of growth. The thick inner bark was replaced
by sandstone, and the outer bark represented by structureless

coal. On a small portion of one of the roots the author traced

the remains of stigmarioid markings. From the above characters

the author identified this tree with Diploxylon of Corda, and
stated that it was the first well-characterised example of this type of
Sigillarians hitherto found in Nova Scotia. The author compared
the structure of this stem with that of other Sigillarians, and re-

marked that it seemed to come within the limits of the genus Sigil-

laria, but to belong to a low type of that genus approaching Lepi-

dodendron in structure; those of the type of .S". elegans, Br., and
S. pinulosa, Renault, being higher in organisation, and leading

towards the still more elevated type described by him in 1870.
He further discussed the supposed alliance of these trees with
Gymnosperms, and the probability of the fruits known as Tri-

gonocarpa being those of Sigillaria, and expressed the opinion
that the known facts tend to show that there may be included in

the genus Sigillaria, as originally founded, species widely differ-

ing in organisation, and of both Gymnospermous and Acrogenous
rank.

Royal Microscopical Society, March 7.—H. C. Sorby,
F.R.S., president, in the chair.—A letter received from Mr.
Frederick Ebsworth, Australia, descriptive of a supposed new
method of using the micrometer, which the author had found

' The first draught of the paper, of which the above is an account, was
drawn up last August, and was shortly after sent to Mr. Evans. It was
written independently of the wider view of the subject taken by Sir W.
Thomson in his Address delivered at the last Meeting of the British Asso-
ciation, and by Mr. G. Darwin in his paper, of which an abstract has been
published in No. 1^5 of the Proceedings of the Royal Society.
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very useful in measuring the fineness of wool, was read by the

Secretary.—A communication from the Rev. W. H. Dallinger,

entitled " Additional Notes on the identity of Navicula crassi-

nervis, N. rhomboides, and Frustulea saxonica " was read by the

Secretary, and some further observations on the subject were

made by Mr. Ingpen, Mr. Slack, and Mr, Chas. Brooke.

Cambridge
Philosophical Society, February 26.—A communication

was made to the society by Mr. Creighton on the order in which
the secreting and the conducting parts of an acinous gland ap-

pear in the individual development and in the succession of

animals.

Paris

Academy of Sciences, March 5.—M. Peligot in the chair.

—The following papers were read :—On the temperatures of

combustion, by M. Berthelot. M. Bunsen's hypothesis, that

the specific heat of the components and that of the products are

constant quantities, independent of temperature and pressure,

does not always apply ; e.g., to gases formed with condensation.

Still his measurements allow of calculating without any hypo-
thesis on specific heats, two limits between which the temperature

of combustion is necessarily comprised. That of carbonic oxide

by oxygen at constant volume is between 4,000 and 2,600 ; by air,

between 2,200 and 1, 750. That of hydrogen by oxygen, between

3,800 and 2,400; by air, between 2,100 and 1,700.—Physical

and mechanical action of incandescent gases after combus-
tion of powder ; application of these facts to certain cha-

racters of meteorites and bolides, by M. Daubree.—Agree-
ment of the laws of mechanics with the liberty of man in

his action on matter, by M. de Saint-Venant.—Observa-
tions of solar protuberances during the second semester of

1876; rotations Ixix. to Ixxv., by P. Secchi. Very few pro-

tuberances ; average 5 "4 (and even this exaggerated, including

small jets), average height 40 "8 seconds. Few protuberances
over 68 seconds, general maximum between 40° and 50° latitude.

The most notable point is the frequency of thin, very high and
straight hydrogenic threads, sometimes one minute high ; this

indicates great calm. Metallic protuberances rare, and always
preceding or accompanying spots. In December there was an
important instance of a spot with apparent rotation ; two nuclei

in same penumbra, then separated by a bridge, which ere

long was broken. The movement was in the direction of the

hands of a watch, and the spot near the equator gained on that

further north.—Observations of the spectrum of Borrelly's comet,
by P. Secchi. Three bright bands, a broad one in the green,

a narrower in the blue, a third still more narrow and less

refrangible, but difficult to define.—Report, in name of the

Academy, on measures to be taken against Phylloxera, in

regions uninvaded or threatened. The Commission advise in-

terdiction of exportation and importation from phylloxerised

regions, thorough destruction by fire of any vines attacked,

and vigorous disinfection of ground and stocks in neighbour-
hood.—Dr. Bastian, in a letter, proposed to come to Paris

and make his experiments before the Commission on spon-
taneous generation.—On the asymptotic lines of a surface of

the fourth degree, by M. Rouche.—Demonstration, by the prin-

ciple of correspondence, of a theorem on the contact of surfaces

of an implex with an algebraic surface, by M. Fouret.—On the

extension of the theorem of Fermat generalised, and of the

Canon Arithmeticus, by M. Lucas.—On the mechanical theory

of heat, by M. Levy.—Method of extracting platinum from
chloroplatinates, by M. Duvillier. He utilises the property which
salts of platinum have of being reduced in boiling by alkaline

formiates in the presence of alkalies.—On the isomerism of

rotatory power in the camphols, by M. de Montgolfier.—On a
vat of aniline black, and on the transformation of aniline black
into a fluorescent rose [colouring matter, by M. Goppelsroeder.

—Researches on the acidity of the gastric juice of man, and
observations on stomachic digestion, made with a gastric

fistula, by M. Richet.^—Action of hydrosulphite of soda on
the hematosin of blood, by M. Cazeneuve. The change of

colour might prove useful in legal medicine.—Experimental
study on the role of the blood in transmission of vaccinal im-
munity, by M. Raymond. He inoculated children with blood
from newly-vaccinated children. Neither was vaccination thus
produced nor was there ulterior immunity. But, resorting to
transfusion of blood from a vaccinated heifer to another heifer,

he obta,ined immunity, in the latter, without any eruption.—On
the rnaintenance of constant temperatures, by M. D'Arsonval.
In his system are two concentric cylindro-conical vessels ; the in-

terior, open above, being the cavity of the stove ; the water bath
is in the concentric space, and its dilatation acts on a caoutchouc
membrane governing the passage of gas into the Schloesing re-

gulator.—On "grisoumetres," or firedamp measuring apparatus,

by M. Coquillon. Their principle is, that hydrogen or any of its

compounds in the gaseous state is completely burnt in presence

of oxygen and a palladium wire white hot.—On the unity of

the forces in geology, by M. Hermite. Gravity may serve as

the common measure of the forces which maintain the equili-

brium of continents.—Chemical examination of turnerite, by M.
Pisani.—Observation of a parhelion on February 5, by M.
Soucaze,—On the treatment of cancerous affections by acetic

acid and the acetates, by M. Curie.—Results of microseismic

observations, by M. Bertelli.

Vienna

Imperial Academy of Sciences, February i.—On Pel-

tier's experiment, by M. v. Waltenhofen.—On space-curves of

the fourth order with a double point, by M. Weyr.—On the

theory of electrodynamics, by M. Lippich.—On the theory of

algebraic equations, by M. Igel.—New method of deduction of

Taylor's series, by M. Zimels.—Report on the excavation of a

bone deposit at Zeiselberg, by M. Wurmbrand.
February 8.—On collateral innervation, by M. Strieker,

—

Contributions to knowledge of hydrate of chloral, by M. Cech.

—Researches on vaporisation, by M. Baumgartner.—On the

condition of heat equil'brium of a system of bodies with refer-

ence to the force of gravity.—On the diffusion of vapours through
liquid films, by M. Exner.—Observations during 1876 at the

Central Institution for Meteorology and Terrestrial Magnetism.

Rome
R. Accademia dei Lincei, February 4.—Palseontological

notes on the fossils of Genoa marls, by M. Issel.—Thirty years'

experiments of Messrs. Lawes and Gilbert at Rothamsted, by
M. Ronna.—On some palaeozoic fossils of the Maritime Alps
and the Ligurian Apennines, studied by Michelotti.—The ter-

tiary formation of Reggio in Calabria, by M. Seguenza.—Mono-
graph of tertiary nuculidae found in the southern provinces of

Italy, by M. Seguenza.—On the quaternary sea, by M. Moro.

—

On the existence of realgar and orpiment in the hills of Santa
Severa in the province of Rome, by M. Sella.—On the modular
equations of Prof. H. J. Stephen Smith, by M. Cremona. —On a

new difficulty proposed against Melloni's theory, by M. Volpi-

celli.—Effect produced by the mass of Monte Mario on the

vertical of the observatory on that hill, by M. Kella.—Ex-
perimental researches on electric discharges, by M. Righi.—On
a class of finite and continuous functions which have only one
derivative, by M. Dini.—On the degeneration of cut nerves, by
M. Colasanti.—On the coloration proper of the retina and modi-
fications of it, by M.j Boll.—On the constitution of chloram-

monium and aldehydes of ammonium, by M. Schiff.
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BRITISH MANUFACTURING INDUSTRIES
British Manufacturing Industries. Edited by G. Phil-

lips Bevan, F.G.S. " Hosiery and Lace," by the late

W. Felkin, Nottingham ;
" Carpets," by Christopher

Dresser, Ph. D, ;
" Dyeing and Bleaching," by T, Sims

(second edition; ;
" Pottery," by L. Arnoux, of Min-

ton's Factory ;
" Glass and Silicates," by Prof. Barff,

M.A. ;
" Furniture and Woodwork," by J. H. Pollen,

M.A. (second edition). (London : Stanford, 1877.)

Industrial Classes and Industrial Statistics. By G.

Phillips Bevan, F.G.S.. Vol. i., "Mining, Metals,

Chemicals, Ceramics, Glass, and Paper." Vol. 2.,

" Textiles and Clothing, Food, Sundry Industries."

(London : Stanford, 1876-7.)

THE first edition of the first two volumes has been
already noticed in these columns. The speedy issue

of a second edition bears out the favourable opinion pre-

viously expressed with regard to them, and of this series

of short comprehensive essays on British manufactures

generally. There can be no doubt that any one wishing

to take a general view of any of the subjects on which
they treat will gain a good idea of their principles from a
perusal of these volumes.

The latter two volumes, deiling as' they do with the

condition of the British industrial classes considered

as Tjorkers, form an appropriate pendant to the
" British Manufacturing Industries," in which the nature

of the work which they perform has been already spoken
of. Though, as Mr. Bevan says, the British workman
" has from a political point of view . . . been frequently

written and talked about—too much so, indeed, for his

own good or for the good of the country— his social con-

dition as dependent upon, or connected with, his special

branch of labour," is comparatively seldom inquired into.

This topic forms the subject of the present work.

In treating the subject one or more chapters are de-

voted to each of the divisions named above. A descrip-

tion of the character of the work in each department is

given, together with the conditions whether healthy or

otherwise, under which it is performed. This is supple-

mented by statistics as to the numbers employed in the

various industries, the quantity of material manufactured,

its value, the wages of the workman or workwoman, the

effects of various industries on the rate of mortality, and
some account of working-class legislation and federation.

The distribution of the various industries over the country

is graphically shown by two maps in each volume.

The statistics are very full and complete, and being
compiled mostly from official sources, may be taken as

accurate and reliable. With regard to the introduction

of this profusion of figures the author remarks that he has
done so "in the hope of showing, how intimately allied is

the development of our manufactures with the state of

wages and the general condition of the working classes."

There can be no doubt that Mr. Bevan's volumes clearly

show that our English operatives are in better condition

generally now than at any previous period, and this is

so whatever be the standpoint from which they are

regarded.

Vol. XV.—No. 386

In reading the descriptions of the various handicrafts

and under what conditions they are executed, one sees

that there is much yet to be done in some branches to

render the work still easier of execution and less un-

healthy. Science has done much for the coal-miner

;

but more remains to be done in order that he may be

better protected from sudden outbursts of fire-damp or

choke-damp. It is evident from the quotation of Dr-

Angus Smith's analyses of the air from metal mines, that

some further legislative enactment is required to compel
the more thorough ventilation of such mines. Blast-

furnace workmen, it is true, do not work under verj' un-

healthy or dangerous conditions ; but there are one or

two points in which there is room for improvement. For
example, the " chargers " more particularly, are now and
again rendered insensible by breathing escaping carbonic

oxide, sometimes with fatal results ; while once in a

while, from the fall of the material in the furnace after

" scaffolding," explosions occur in the " hearth " resulting

in the forcible expulsion of the front or side of the furnace

and of the molten metal, which occasionally envelops

the workmen, who in some instances have been literally

roasted to death. Possibly at some future period the

dangers to health and life arising from these causes may
be diminished or entirely obviated by the application of

scientific principles.

The injurious effects and diseases resulting from the

vapour of ordinary phosphorus and " phosphoric fumes "

in match-making are fully pointed out (and the remedy in

the use of red phosphorus), also those of oxide of zinc,

sparks of metal and dust, poisonous gases, powdered
glass and emery, and poisonous colours, in brass, needle,

chemical, glass and emery paper, and paper-hanging

manufactures. In the second volume the " sizing " of

cotton goods, " singeing " of fabrics generally, "heckling"

of flax, preparation of tobacco, use of " Scheele's green "

and similar preparations in flower-making, and the close-

ness and general want of ventilation in workrooms, in

dress-making, &c., are shown to result prejudicially to

the health of the worker. Affections of the eyes from
close work, as in watch and lace making, are not lost

sight of. Neither are deformities resulting from working

in constrained and unnatural positions.

In this connection it may perhaps reasonably be
doubted—as the result of actual experience—whether
" the effects of chlorine are transient and less serious "

than follow from the inhalation of sulphuretted hydrogen.

Weldon's chlorine-process is noted as an improvement on
the old process, while Deacon's—which may fairly rank
with it— is left unnoticed. On the same page a small

matter needs correction ;
" mangan/te " and " permanga-

nate" should, of course, be mangan^ite and permanga-
nrt:te. Mr. Bevan might be puzzled, perhaps, to show
how tobacco acts as food, under which head he classes it.

A list is given of the legislative Acts hitherto passed
affecting industries, which shows that the amelioration of

the condition of the worker to its present improved state

has not been an easy task. The trade societies are classed

as trades unions, friendly societies, and co-operative soci-

eties ; of the first the opinion is given that they are " at

most a doubtful blessing," while the latter are considered
as both useful and excellent.

The abundant statistics given cannot fail to be"of great

Y
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service in many ways. The volumes altogether are very

readable, and throughout the statements are usually

reliable. Should a second edition be required it might

possibly be improved by the addition of a " table of

contents." W. H. W.

THE GERM THEORY
The Germ Theory Applied to the Explanation of the

Phenomena of Disease. " The Specific Fevers^ By
T. Maclagan, M.D. (London : Macmillan and Co.,

1876.)

IN his-prefac2 the author states that "one object which

he has in vit"^ is to rescue the germ theory of dis-

ease from a false and misleading position, and to give to

it its true and legitimate standing as a pathological ques-

tion." The subject discussed is whether the propagation

of germs in the system can produce specific fevers. He
believes it can, and assumes that all contagia are living

organisms, probably albuminous, reproducing their kind,

living for a considerable period, speedily perishing when
freely exposed to the atmosphere, and so minute as to

elude the highest powers of the microscope.

If, however, the particles in sheep-pox, small-pox, and
vaccine, be the infecting matter, they are easily seen by
the microscope, and ought therefore to be found in the

blood, but such is not the case.

Dr. Maclagan holds that "all microzymes are not con-

tagia, but all contagia may be microzymes." The fact

that the contagia fluids are most potent when fresh, and
that their virulence diminishes as bacteria increase in

them is explained by saying that disease-germs are more
minute organisms than bacteria, and are the food on
which bacteria live. According to this view, bacteria not

only do not constitute infection, but destroy it.

Dr. Maclagan says " that the chief action of an or-

ganism on its environment is the consumption of nitro-

gen and water. A disease-germ is a parasite, and requires

a special nidus as well as nitrogen and water ; the para-

site finds a something in its nidus—the second factor

—

the parasite being the first. Without this second factor

no bad result follows the reception of the contagium."

Different periods of incubation are accounted for by the

varying amount of the second factor and the number of

germs imbibed ; incubation itself by germ-grov/th and

reproduction ; and the onset of the symptoms by the

germs becoming mature.

The consumption of nitrogen by the contagium particles

causes wasting of the tissues, i.e., the organisms eat the

albumen intended to nourish the body. They also drink

largely of water from the liquor sanguinis, which, being

rich in soda, explains why soda-salts are often absent

from the excretions during fever. The same retention of

soda-salts, however, often happens in acute pneumonia,

which has no relation to infectious disease.

Increased elimination of urea is explained thus :

—

" The increased consumption of liquor sanguinis by the

contagium particles leads to increased formation of re-

trogressive albumen and of urea," It seems by this that

contagium particles have livers and kidneys, and excrete

urea. Diminished excretion of urea is held as " due to

consumption by the contagium particles of the water re-

quisite to enable the kidneys to perform their excretory

function." What then, we ask, becomes of the water

consumed by the contagium particles ? Do their kidneys

excrete urea in excess with limited water, while those of

the patient are unable to do so ? or do the contagium par-

ticles not consume water when the urea is increased as

well as when it is diminished ? In fever the quantity of

water drank by the patients is very great, but that, accord-

ing to Dr. Maclagan, is because the quantity of contagium
particles is also very great. We find, however, the same
symptoms in symptomatic fevers, with no contagium

particles present, and we have great difficulty in believing

that ultra-microscopic organisms in a person's blood could

consume several tumblerfuls of water in twenty-four

hours.

The heat of specific fevers is partly ascribed to the

propagation of the contagium causing increased con-

sumption of tissue. But increase of living matter causes

the disappearance of heat, not its production. Again, the

author states that the fecundation of the organisms may
be accompanied by an elevation of temperature analogous

to that which occurs under similar circumstances in other

organisms.

As regards treatment, at page 163 the following occurs :

" If we were to bleed, to purge, to give antimony to, or even

simply to withhold food and water from, all the cases of

typhus and enteric fever which occur, there can be no

doubt that we should find the mortality from those

diseases greatly increased." Dr. -Maclagan is right here,

for by simply withholding food and water, there can be

no doubt that he would greatly increase the mortality by
starvmg his patients to death. He, however, believes that

fever patients should be supplied with nitrogen and water

to compensate for what the organisms consume.

The cessation of the fever and its specificity are attri-

buted—the first, to the organisms, as parasites, requiring a

special nidus which contains a suitable pabulum, and
when the latter is exhausted the fever ceases ; the second,

to a local lesion in the nidus, which is the part where

fecundation of the organism takes place. In small pox

this nidtcs and lesion is in the skin, in typhoid in the

bowels, and so on. It is well-known, however, that many
medicines act on special parts of the body, and yet we
do not think of calling them parasites which require a

special nidus. The author gives many other plausible,

and some very unusual explanations of febrile phenomena
by means of the germ theory, all of which, we believe, are

far more clearly and rationally explicable on the physico-

chemical theory. The writing of this book must have

cost Dr. Maclagan much trouble. We have read it very

carefully, and commend the author's honesty in stating

his views, but question if the work will go far in realising

the object for which it was ostensibly written.

. OUR BOOK SHELF
A Manual of Cinchona Cultivation in India. By

George King, M. B., F.L.S., Superintendent of the
Royal Botanical Garden, Calcutta, and of Cinchona
Cultivation in Bengal. (Calcutta, 1876.;

This manual is another contribution to the numerous
books, papers, and articles that have appeared of late

years on the subject of cinchona. Varied as these contri-

butions have been, and valuable each one in itself, this

manual brings together much that is useful, not only on
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the scientific aspect of the subject, but also on the harvest-

irg of the bark crop in India, as well as on the commer-
cial value of the Indian cinchona plantations. The
manual will probably find its largest circulation amongst
owners of land who have embarked in the cultivation of

cinchona as a commercial enterprise, or those who intend

doing so, Chapter iv. being devoted entirely to cultivation :

and this part of the subject is treated of very fully ; the

author giving the various details of suitability of climate,

temperature, rainfall, elevation, soil, drainage, &c., to-

gether with the more practical operations of preparing

the ground, sowing seeds, propagation, planting, and
other matters of a similar character, which, from the

nature of Dr. King's position as superintendent of the

Government cinchona plantations, must be trustworthy,

if not from his own practical experience, certainly from
the fact of his being able to command the opinions of the

best men in this important branch. The same may be
said of Chapter v., on the "mode of harvesting the bark
crop." Turning to Chapter vii. on the " local manufacture
of a cinchona febrifuge," we come to what is interesting

and important to the whole community, namely, some of

the practical results of the cinchona introduction into

India, in the production of a cheap but efficient febrifuge.

This preparation, which Mr. Broughton, the Government
quinologist calls amorphous quinine, consists of the total

alkaloids of cinchona bark, in the form of a non-crystal-

line powder, mixed to some extent with the resin and
red colouring matter so abundant in red bark. " This
alkaloid," we ai'e told, " has been accepted by the medi-
cal profession in the Madras Presidency, as a remedy in

malarious fevers, scarcely, if at all, inferior to quinine."

About 600 lbs. of this substance was produced in the

Neilgherry factory up the end of the year 1872-73, but the

process of manufacture was found too costly, and the

factory was accordingly closed. A more simple process

was commenced in Sikkim, by Mr. Wood, who arrived in

India in 1873, and by this process at the present time,

about a ton per week of dry red bark is being worked up.

The bntk, hitherto so utilised, has been chiefly derived

from thinnings and prunings, undertaken from time to

time in the interests of the trees. By the end of the

current financial year (1875-76) about 32,oco ounces of

alkaloid will have been turned out. Next year a much
larger quantity will be yielded. It has been calculated

that of this efficient febrifuge there can soon be yielded

from three to four tons annually, at a cost of rather less

than one rupee per ounce.

Some interesting appendices are attached to the Manual
— one sho'A'sthe stock of trees in the Neilgherry cinchona

plantation, another the stock in the Sikkim plantations,

another the meteorology of the same plantations, and the

last one gives the opinions of medical men holding import-

ant positions in India, on the efficacy of the cinchona
febrifuge. With the manual are also issued three extra

pages, descriptive of the process at present used for manu-
facturing the above substance, by Mr. C. H. Wood, the

Government quinologist. J. R. J.

Die Eiiganeai. Ban. tind Ccschichtc clues Vjilkanes.

Von Dr. Ed. Reyer. (Wien, 1877.)

This is Dr. Reyer's first publication, and we gladly

acknowledge it to be a very promising one. The subject,

a minute geological treatise of the Euganean Mountains
near Padua, illustrated by a well-drawn map, hardly calls

for a lengthy notice on our part, but the little work is attrac-

tively written, and testifies to the complete mastery the

author possesses over his subject. He minutely describes

the structure of these mountains, then dwells upon the

consequences he draws from this regarding their geolo-

gical history, and raises before the eyes of the reader an
interesting picture of times long past, and of forms long

extinct. Dr. Reyer's language has the advantage of

being clear and to the point, and free from all unnecessary

ornament. We have pleasure in recommending the book
to our readers, and hope that it may soon be followed by
another production from Dr. Reyer's pen.

Die Erde tttid Hire Volker : ein geographisches Haus-
buclt. Von Friedrich von Hellwald. Erster Band.
Zweite Auflage. (Stuttgart : Spemann, 1877.)

This work has met with deserved popularity in Germany.
Dr. Hellwald is known as one of the most accomplished
living geographers, and is well fitted to undertake the
compilation of a work like the present. It will, we
believe, be completed in two volumes, the volume before
us dealing with America and Africa. The author follows

to some extent the method of Reclus in his ma^iiuni opus,
though, of course, on a smaller scale. He takes the great
divisions of the land and water one after another, and in a
thoroughly interesting and clear style, summarises all that

is known of them on the basis of the latest discoveries,

and under a variety of well-selected heads. The work, so

far as we have tested it, is up to the latest date, and we
know of no more trustworthy, interesting, and handy
compendium of geographical information. Some of the

illustrations might bear improvement, especially in the

case of North America, where, we think, a freer use might
have been made of the magnificent illustrations in the

U.S. Survey publications. On the whole, however, the

work is a valuable " family book," as it is meant to be,

and we should think would prove of considerable service

to teachers of geography. We have no doubt that many
would welcome an English edition of the work.

LETTERS TO THE EDITOR
[T/ie Editor does not hold himself responsiblefor opi^nons expressed

by his correspondents. Neither can he undertake to return,

or to correipond with the writers of rejected manuscripts.

No notice is taken of anojtymous communications.']

Science Fellowships at Oxford

Your correspondent, Mr. Charles Wade, is an undergraduate
of Magdalen College, and makes the very naturalj inist»'ke of
supposing that fellowships once assigned to natural science are,

like the class of college prizes with wliich he is more familiar,

namely, the scholarships, regarded by the colleges giving th em
as in a certain sense appropriated for future vacancies, to the

subject which has once been connected with them. This is not
the case, and accordingly your readers will find that Mr. Wade's
enumeration of twelve fellowships, as assigned to natural science

at Oxford, is erroneous, whilst the statement of " an Oxford Man "

that only five fellowships are at this moment held as rewards for

proficiency in natural science, is correct. From Mr. Wade's list

must be removed the three Lee's readerships at Christ Church,
which are not of the nature of ordinary fellowships, but are

special foundations and enumerated by " an Oxford Man " with
the professorships. Of the nine remaining on Mr. Wade's list,

one at Merton does not exist, nor does that at Corpus, nor that

at Pembroke, whilst that at Brasenose was not offered purely

and simply for physical science. Hence there are but five

fellowships at Oxford now held for natural science, or six if we
count that at Brasenose.

Since I have no reason to ingratiate myself either with those

who defend or those w^o attack the abuses of Oxford, I ihall

not imitate Mr. Wade, but sign myself Socius

Spectra of Metalloids

In a recent number of Nature (vol. xv., p. 401) I gave a

short abstract of a paper by Messrs. Angstrom and Thalen,

on which I should like to make a few remarks. It is known
that Pliicker first drew attention to the fact that one body may
have different spectra, and he seemed inclined to attribute these

spectra to different allotropic states of the element. Later on,

however, attempts were made to give another explacation of the

phenomenon. It is against these attempts that Angstrom and
Thalen chiefly protest in their paper. 'Ihey use, however, the

word element, in a different sense from that in which it is gene-

rally used. An elementary body, they jay, can only have one
spectrum. We are aware that bodies, as iodine and sulphur, can
give two spectra, but then the band spectrum is due to an allo-

tropic state, which, from a spectroscopic point of view, behaves
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like a compound body. It would seem from this and other

remarks, that, from a spectroscopic point of view at least,

they consider an element to be not only a body which cannot be

decomposed into two different bodies, but a body which cannot

be resolved into any simpler molecular state. I have no objec-

tion against this if it is always clearly understood that our authors

include allotropic states under the denomination of compounds.

For instance, they lay great stress on the fact that a spectrum of

fluted bands is always characteristic of a compound body. Ac-

cording to their definition of a compound this is perfectly correct,

for no doubt the band spectrum belongs to a more complicated

molecular state, but they cannot bring this argument forward as

tending to show that Swan's spectrum of the candle belongs to

a hydrocarbon, or that the fluted spectrum of nitrogen belongs

to an oxide of nitrogen. The fact simply means that the mole-

cule which gives these band spectra is to the molecule which
gives the line spectra as the molecule which gives the absorp-

tion bands of iodine is to the molecule which gives the lines of

iodine.

There is no doubt that we must be exceedingly careful, espe-

cially working with Geissler's tubes, not to ascribe to an element

a spectrum which really belongs to a combination of that element

with some other body present. The question what spectra an

element really has must be settled in each individual case by
careful experiments. Let us examine the two examples chosen

by Messrs. Angstrom and Thalen. The first is carbon. Watts

has already shown that the spectrum marked by him originally

No. 2, really belongs to an oxide of carbon. The only spectrum

under discussion is therefore Swan's spectrum of the candle.

On this point Attfield's experiments are entirely conclusive.

They have been amply confirmed by Watts and others. I take

one case out of many. The flame of dry cyanogen gas shows

the same spectrum brilliantly. The onus of the proof that a

hydrocarbon can here be present lies entirely with those who
make that assertion. Messrs. Thalen and Angstrom in the pre-

sent paper assert that this spectrum is due to acetylene. In

the year 1871 Prof. Angstrom published a paper, in which he

tried to show that Wiillner's second spectrum of hydrogen really

belongs to acetylene. Other experimenters have confirmed this

fact. In order to escape admitting that carbon has two spectra,

Messrs. Angstrom and Thalen are forced therefore to assume th it

acetylene has two spectra.

The chief object of this letter is to say a few words on the

spectrum of nitrogen. In the year 1872 I published a paper in

which I gave an experiment tending to show that the band

spectrum of nitrogen really belongs to an oxide of nitrogen. The
experiment was this : Clean pieces of sodium were heated in a

tube containing nitrogen ; the band spectrum then disappeared,

and another spectrum came out, which I then thought to be

identical with the lines of nitrogen. The experiments were re-

peated by Stearne and Wiillner ; they also found that the bands

disappeared, but the lines of nitrogen did not come out. I con-

vinced myself that what I had seen was not the line spectrum of

nitrogen, but the disappearance of the bands alone seemed to me
to be an object of further investigation. Mr. Salet at last gave a full

and correct explanation of the experiment. Nitrogen is absorbed

by sodium under the influence of the electric spark, and the lines

I had seen were the lines of sodium. As Mr. Salet has shown,

my measurements agree belter with the lines of sodium than

with the lines of nitrogen. The bands of nitrogen remained if

care was taken that the spark did not touch the sodium.

If I have refrained hitherto from acknowledging the justice of

Mr. Salet's conclusions, it is only due to the fact that I felt a

natural curiosity to repeat his experiments ; I have not yet been

able to do so, but I have no doubt what the result would be.

Mr. Salet's paper was only published after Prof Angstrom's

death, and I cannot help thinking that the professor would have

considered his experiments conclusive aj^ainst the assumption

that the bands of nitrogen are due to an oxide of nitrogen. The
only argument which Messrs. Angstrom and Thalen brmg for-

ward to support their theory is that in a tube containing rarefied

air which showed the bands of nitrogen when the spark pas-ed,

nitric oxide was formed. But surely nitrous acid fumes are pro-

duced by sparks showing the line spectrum of nitrogen. Ozone
is formed by sparks giving the lines of oxygen, yet we do not

conclude that the line spectra of nitrogen and oxygen are due to

nitrous acid and ozone.
If anyone still beheves that an element can only have one

spectrum at the temperature of the electric spark, I propose to

him the following problem :—Let him take the three gases, car-

bonic acid, aceiylene, and oxygen. If he investigates their

spectra carefully he will at least find ten different spectra (two of
them I only discovered lately). Out of carbonic acid alone he can
obtain six. Let him find a sufficient number of possible com-
pounds to account for all these spectra. Arthur Schuster

The Annual Parliamentary Grant for Meteorology

The Meteorological Department of the Board of Trade was,
as is well known, constituted by Government in 1856 with the
object of collecting and discussing facts and observations too
numerous to be collected and discussed by private persons. The
Department continued for ten years under the sole direction of
Admiral Fitzroy, who, by his self-denying exertions and en-
thusiasm, and a genius for developing meteorology in certain of
its practical applications, gave a great and withal healthy im-
petus to a sound study of the laws of weather.

In consequence of the recommendations of a committee of
inquiry appointed after Admiral Fitzroy's death to review the
results of the labours of the department, its control was trans-
ferred to a Committee of the Royal Society, who, in return for

an annual grant of 10,000/., agreed to carry out the duties con-
nected with the office. The Committee were left perfectly free
in their method and in their choice of labour, the only condition
attached to the grant being that an annual account be rendered
to Parliament of the expenditure and of the results obtained in
each year.

The support of the public was freely given to the Committee
in the work they had undertaken, but in the course of a few
years an opinion took root and gradually extended to the effect

that the methods of inquiry adopted by the Committee and the
work of the Meteorological Office were so seriously faulty as to
call for inquiry. To some of these points attention was drawn
in Nature (vol. xii. p. loi), your criticism being limited to
little more than the baldest statement of facts, which anyone
could easily examine for himself, a criticism which, so far as we
are aware, still remains unanswered.

Upwards of a year ago the Lords of 11. M. Treasury, seeing
that the Meteorological Committee had received nearly 100,000/.,
considered that the time had arrived for an inquiry, the grant
being so considerable that they did not think they could be justi-

fied in continuing it for any lengthened period without satisfying
themselves that the results obtained were such as to warrant the
application of so large a sum of public money. A Treasury
Commission was accordingly appointed on November 2, 1875,
to inquire into the work of the Meteorological Committee, par-
ticularly that portion of it referring to storm- warnings ; and, in the
event of their deciding to recommend the continuance of the
grant, to consider further upon what system it may be best ad-
ministered. In connection with the latter part of the inquiry the
Lords of the Treasury gave expression to their wish that the
claims of the Scottish Meteorological Society for aid from the
State should receive the consideration of the Commission. The
Commission consisted of Sir W. Stirling Maxwell, Chairman,
Mr. Brassey, M.P., Mr. Lingen, permanent Secretary of the
Treasury, Mr. Farrer, permanent Secretary of the Board of
Trade, Dr. Hooker, President of the Royal Society, Mr. F.

Galton, and Gen. Strachey. Considering the many scientific

questions of a strictly technical character which were to be dealt
with, it is to be regretted that such names as Sir G. B. Air^
and Prof Balfour Stewart were not placed on the Commission

;

an ! it was perhaps unfortunate that Mr. Galton and Gen. Strachey
were on it, seeing that they were also members of the Meteoro-
logical Committee whose work was to be inquired into by the
Commission. The name of Mr. Milne Home, chairman of the
Council of the Scottish Meteorological Society, was on November
29 added to the Commission.
On looking over the Report of the Commission, I am sur-

prised to find an inattention to several important matters remitted
to them by the Treasury. I do not find, for instance, that the
methods adopted by the Meteorological Committee for the obser-
vation of the temperature of the British Isles, to which serious

objection has been taken, and the character of the work of the
office, to which also serious objections have been made, have
been inquired into ; and I find that the consideration of the
claims of the Scottish Meteorological Society for aid from the
State have been all but ignored in the Report of the Com-
mission.

Passing on, however, to the recoihmendations or the Report
we find that it recommends that the annual grant be increased
from 10,000/. to 14,500/. ; that, at least provisionally, some
a-siitance b; given to the Scottish Meteorological Society ; that
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ocean mcteorolopry be transferred to the hydrographical depart-

ment of the Admiralty ; ihat the present system of collecting

daily information by telegraph and of issuing storm-warnings be
continued, an endeavour being made to put into clear shape, for

the information of the public, the maxims or principles upon which
ftorm-warnings in future are to be given ; that the issuing of

daily weather-charts be continued; that a ceitaln number of

continuously self-recording stations be retained ; that the present

system of supplementing self-recording observations by returns

from eye-obseriers, that is, from ordinary meteorological sta-

tions, be continued ; and, since the science of meteorology at

present F'ands in need of hy, (..thesis and discussion at least as

much as, if not more than, of observation, that a part of the

annual grant be appropriated to special researches, it resting with

the Meteorological Council to select the investigators and fix the

remuneration. Several of the recommendations are not put in

the clearest shape in the Report, whilst others, such as those

relating to the practical applications of the science, which con-

cern the investigation of the relations of weatlier to health and
agriculture, are so expressed as to suggest the idea that the

nature of the problems involved in these large national questions

has not been apprehended by the Commission, and consequently

no provision is made in the Report for their proper investigation.

But by far the most important recommendations are those

which refer to the constitution and action of the Meteorological

Council, or new governing body, who are to be entrusted with

the control of the grant, and the relation of the Council to the

meteorological societies, which call for the gravest consideration.

The services of the Meteorological Committee of the Royal
Society are not to be continued, as suggested by some of its mem-
bers when under examination before the Commission, the reason

assigned being that it is not to be expected that they will continue

to give much valuable time to the work under the existing condi-

tions. It is proposed that the Royal Society be invited to recom-
mend to the Government persons eminent in science who shall con-

stitute the Meteorological Council, that they be fewer in number
than the present Committee, and that they Idc remunerated in the

shape of fees for attendance. This proposed reform as regards

the body to be entrusted with the control of the grant in future

is thus more nominal than real, and it is not improbable, look-

ing at the phraseology of this part of the Report, that the Meteo-

rological Council will be substantially the same as those who
form the present Meteorological Committee, the only difference

being that they will be fewer in number.
The value of the work of the meteorological societies is ac-

knowledged, and it is recommended that co-operation with them
be fostered to the utmost . The amount, however, of the assist-

ance which the Commission recommends to be given to these

societies out of the Parliamentary Grant, is indicated in these

words of the Report (Art. 23) :
—"No payments should be

made to them, except for results sought for by the Council." In

other words, no assistance, whatever, is to be given to the

meteorological societies out of the grant, because, these payments
being only for services rendered to the Meteorological Council,

cannot be regarded as grants to the societies, and they will

neither aid them in conducting their own operations, nor remu-

merate them for the services which have long been rendered, and
continue to be rendered, to Government Departments.

It is not in this way that foreign countries foster the prosecu-

tion of meteorology by their different nationalities. Thus,

Hungary has its separate grant distinct from that of Austria

proper ; Norway has its grant distinct from Sweden ; many of

the Germanic States have their separate grants ; and, as the

readers of Nature are aware, France is divided into meteoro-

logical departments, all of which are subsidised by the State,

and their operations are aided, but not controlled, by the central

office in Paris. In all cases, this division of work and responsi-

bility is productive of greater economy and efficiency in carrying

on meteorological research. Voluntary local effort is in this way
evoked in a degree and to an extent not otherwise possible,

and the healthful principle of competition and mutual criticism,

so desirable in the present state of the science, is called into

active play. Surely some provision ought therefore to be made
by our own Government, to subsidise these societies, it being on

all hands admitted that voluntary subscriptions alone are inade-

quate for their permanent efficient maintenance. In no other

way can they be placed in a position to discharge the duty of a

public department in collecting statistics for the elucidation of

the climatology of a country in its details and practical appli-

cations.

In the estimated expense of the Meteorological Office on its

proposed new footing, I observe that \,<poi. is set down
annually for "New Land Stations," and in the appended out-

line of "Duties of Future Council," they are to place them-

selves in postal and therefore direct communication with about

150 secondary stations in the United Kingdom. What does this

mean ? Is it intended quietly but surely to supersede, and in a
few years supplant the meteorological societies—a course which
the Report not only permits to be done if the Council be so

minded, but also includes in the grant an annual sum of r,i;oo.'.

which may be so applied ?

It cannot be supposed that any council, composed of persons

eminent in science, could be formed at present, possessing the

knowledge and technical training required to direct the conduct
of the whole field of meteorological research, both physical and
climatological. Certainly, keeping in mind the serious mistakes

made under the regime of the Meteorological Committee, and the

manner in which the work of the office has been conducted, to

both of which attention may here again he drawn, no other

result can reasonably be expected than that the programme, as

sketched in the Report of the Commission, is seriously in fault.

The fact that the work was not efficiently controlled, was no
doubt one of the main reasons of appointing the Commission ;

and, therefore, virtually to reappoint the same controlling body,

only under another name, armed with the means and powers as

proposed by the Commission, could scarcely fail to result in work
of a more or less unsatisfactory nature, and, besides, in an un-

necessarily increased expenditure of public money.
It is difficult to see how this result can be obviated, except by

remitting the whole question of local climatology, including its

practical applications, to bodies located in each of the three

kingdoms, these societies being at the same time intrusted with

supplying the Registrar-General, as has been done in the past,

and such bodies as the Medical Coiracil and the agricultural

societies of the United Kingdom, with the information they

may require. If 1,000/. were given for this work to each of

the societies referred to, and 1,500/. to the Admiralty for the

work of ocean meteorology, there would still be 10,000/. for the

central office in London, to be devoted to the issue of storm

warnings and to the prosecution of the more purely physical re-

searches of meteorology, of which the science at present stands

so much in need, and which is so emphatically the proper work
of the central office : and in this case it need scarcely be added

that each of the societies would necessarily be represented on

the Meteorological Council. Zeta

Centralism in Spectroscopy

Permit me to repeat that happy remark of yours, and happy

because so true and of wider appUcation than the one meteoro-

logical case which called it forth, on p, 427 ; viz. :
" We think

centralisation hurtful to science, and we regret that 1,000/. a- year

has not been granted to Scotland, by which a healthy rivalry

would have been gained."

In the Anniversary Report of the Royal Astronomical Society

for last month will be seen a statement that the Royal Observa-

tory, Greenwich, amongst a vast deal of other most undoubtedly

admirable work, is also now having a large spectroscope con-

structed on a totally new plan. How many spectroscopes that

observa'ory has had made for itself during the last twenty years

I do not know ! and I, for one single individual in the nation,

do not grudge this new one if it should realise only a third part

of the wonderful promises made for it.

In the same Anniversary Report there is also a statement that

the Royal Observatory, Edinburgh, has been in want of a proper

spectroscope for its special local observations for years and years

past ; and if at length there is one there now, almost good

enough for the required purposes, it is because such a one has

been recently made at the private expense of the Astronomer-

Royal for Scotland, although his salary is less than that of many

a clerk in London.
Of this, also, I am told there is no reason to complain, be-

cause I accepted the situation in its poverty-stricken condition,

though when the nation itself was also poverty-stricken as com-

pared with its present truly heaven-favoured financial condition.

But what I do, merely as an individual, complain of is—that if the

new Greenwich spectroscope is to be the only one which the cen-

tralisation of the British Government in London allows to be

built up at the expense of the whole nation, out of taxes levied

in Ireland and Scotland as well as England, that it is being

made on a principle which goes against the laws of Sir Isaac

Newton'and nature, and which, though it may give with " two
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or at most three half-prisms " more dispersion than was before

obtained by " ten whole ones," does so at the cost oiall definition,

and will be certainly allowed at Greenwich, as well as every-

where else, to be a mistaken step in modern spectroscopy before

another anniversary of the Royal Astronomical Society takes

place. PiAZZi Smyth,
Edinburgh, March 17 Astronomer-Royal for Scotland

Greenwich as a Meteorological Observatory

In Nature (vol. xv. p. 421) there appeared a brief abstract

of the presidential address of Mr. H. S, Eaton to the Meteoro-

logical Society of London on February 21. The increase of

temperature at Greenwich in recent years is stated to be in

reality due to local causes and not to secular variation, to which
it has, as he thinks, been erroneously assigned. The effect of

tlie growth of the population of London from 900,000 at the

commencent of the century to 3,500,000 at the present time,

and the still greater increase in the comparative consump-
tion of coal, Mr. Eaton considers to be manifested by the rise in

the average temperature of the air at the Royal Observatory,

and for this reason it is concluded that Greenwich is not a suit-

able place for a meteorological observatory of the first order.

If the view enunciated by Mr, Eaton be correct, it is evident

that the temperature of Greenwich during recent years has been
in excess of that of surrounding districts. Is this view borne out

by observation ? Taking the figures for a number of places in

the south-east of England whose mean temperatures have been
calculated for the same thirteen years ending 1869, and adding

the usual correction for height above the sea, we otatain the fol-

lowing results as their mean winter, mean summer, and mean
annual temperatures ; Greenwich, 40°'4, 63°T, and 5i°'l ; Cam-
den Town, London, 40° '4, 63° "3, and 51°' I ; Royston, 40°

-5,

62°'3, and 50° -8; Colchester, 39°'4, 62°-8, and 5o°-6 ;i\Vortbing,

4i°'i, 6i"-2, and 50°7; Osborne, 42°'o, 62°-5, and 5i°'8;

Aldershott, 40'9, 62° 6, and 5i°'2 ; and Oxford, 40°'6, 6i°'3,

and 50° '4. A simple inspection of these figures is sufficient

to show that the consumption of fuel and the vast popu-
lation of London cannot be said to have had an appreciable

influence on the temperature as recorded at the Royal Ob-
servatory, and that if the Greenwich observations show a
rise of temperature during recent years, the whole of the

south-east of England has shared in that rise. This result

deduced from observations is such as might have been expected

when the position of the thermometers at Greenwich and the

mode of escape of the artificially heated air by chimneys into

the free atmosphere is taken into consideration. It follows,

therefore, that, so far at least as regards the temperature obser-

vations, the conclusion drawn as to the future of our great

national Observatory as a contributor to the higher meteoro-

logical researches is not supported by the facts of observation.

Alexander Buciian

Atmospheric Currents

I AM glad to have obtained from such exponents as Capt.

Digby Murray and Mr. Murphy a clear statement of the old

orthodox creed respecting the movements of the atmosphere.

The former, it is true, finds a difficulty in accepting Maury's

belief that the currents cut one another in "curdles" in the

equatorial calms, but none in adopting the same as regards

the tropical calms, and his view may therefore, as I suppose, be

taken as a modification of that which is graphically represented

on Plate I. in the " Physical Geography of the Sea."

The question at issue between Capt. Digby Murray and myself

amounts to this : Are rapid polar and equatorial upper currents

observed over the region of tropical calms ? Mr. Murphy's theo-

retical question appears to me to involve the inquiry—Is the force

of the trades derived from the earth's rotation ?

In tracing the course of the air particles along the route which
he describes, the late Commodore Maury observes that this

course is determined in certain particulars by " some reason

which does not appear to have been very satisfactorily explained

by philosophers." The latter do not as yet seem to have got

rid of all the difficulties with which his theory is beset, which
rather grow with its development.

I would beg the philosophers to look closely at the actual

course of the atmospheric currents as shown by synoptic charts,

not by charts of prevailing winds and mean pressures, which
represent conditions never found at any one time in nature. The
distinction between the " great currents " and the " temporary
currents" is important enough, but it amounts to little more

than that between mean winds and actual winds ; and to explain

the mean winds on one principle and the actual winds on the

opposite involves a fallacy.

Again and again we see a more or less irregular belt of high

pressures, having central calms, extending across the North
Atlantic. From the southern edge of this belt we may follow a

particle of air in its course to and from the equatorial district of

low pressure, also an irregular belt in the middle of which calms

exist. The movement originates in the defect of pressure near

the equator at the level occupied by the particle. Its velocity is

governed by the steepness of the gradient ; and its direction, in

relation to the surfaces traversed, is affected by the increasing

velocity of rotation of those surfaces. In the Doldrums it arrives

at a district at which the gradient becomes zero and the hori-

zontal movement has consequently disappeared ; but a ver-

tical movement has now been acquired from the difference in

the tension of the particles above and beneath, a difference

derived from solar heat. When the particle has ariived at a

position in which this difference disappears the vertical movement
vanishes, and a new horizontal movement commences owing to

the defect of pressures on the polar side at the level then reached,

and the direction of this movement is also affected in relation to

the surfaces by their decreasing velocity of rotation. Where does

the new movement terminate? Obviously in some district be-

tween the equator and the pole where horizontal pressures on

all sides of the particle at its then level are equable, but where a

vertical movement has been acquired, the particles near the

earth's surface starting on their journey towards the equator.

The onus disptctandiW&s with those who deny that such a district

is presented by either of the belts of tropical calms.

We now look at the polar side of the calm belt of Cancer, and

for this purpose we may take almost any, e.g., of Capt. Hoff-

meyer's charts. We see in the majority of cases an aggregate

of cyclonic circulations around local barometric minima, inter-

fering and imperfect, and commonly becoming more so as they

are propagated towards the pole. But we see no " polar depres-

sion " distinct from these, on which, as represented in the chart,

we can lay the finger and say, *' This is the result of centrifugal

force; those are due to steam power." Within these systems

an upward movement of the air occurs, owing to vapour con-

densation and the liberation of heat. Consequently towards

these the particles of air near the earth's surface at the poleward

edge of the tropical calms begin to travel, the earth's rotation

deflecting their course in relation to the surfaces traversed. And
from these, at a certain elevation, the particles return to the tro-

pical calms for the same reason as that which determines the

upper currents over the trades.

From the phenomena observed in the northern hemisphere I

argue, mutatis mutandis, to those of the southern, and I expect

the argument to be admitted by one who, like Mr. Murphy,

attributes much less influence than I do to the work of water-

vapour, and who even thinks that the mean movements of our

atmosphere would be unaffected by the removal of all the water

of our globe.

On some occasions pressure is high over all the North Atlantic

on the polar side of the tropic, the anticyclones apparently ex-

tending nearly to the pole. In these cases we have no surface

counter-trades over that district, yet the north-east trades con-

tinue to blow on the southward of the tropic as usual,

I repeat that all movements of the atmosphere originate in

differences of pressure derived directly and indirectly from soLir

heat, and not in the force of the earth's rotation. And I must

add that it seems to me very strange that any one while regarding

the trades and their upper-currents as simply the i?^rcA- of pressure

differences in the lower latitudes, should maintain that the south-

west and north-west winds of the temperate zones are simply the

causes of the pressure differences in the higher latitudes. It

would be just as logical to regard the south-west and north-west

winds as due to pressure distribution, and the trades as the com»

pensation for their eastward movement. W. Clement Ley
March 10

Electrical Phenomenon

Last night I noticed a powerful developmfnt of electr

in a curious manner. I had thrown a piece of common, thick,

white, unglazed paper upon a low fire which was tolerably fidl

of ashe?. When it was charred so as to be black and brittle, I

happened to take it up and break bits off. To my astonishment

they stuck firmly to my fingers. I broke off two pieces each an

inch long, and resting them on the tips of my two fore-fingers,
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each was capable of rotating (though with very great friction).

When brought near each other they repelled each other forcibly,

I experimented with these pieces for several minutes without per-

ceiving any diminution in their electr.fication. Both sides of the

paper seemed to be in the same condition. I then laid them
down, and left the room to fetch a piece of sealing-wax to test the

nature of the electricity. But by the time I returned, all trace

of electricity was gone, and by no means could I repeat the ex-

periment so as to get the slightest charge of electricity.

It is more than probable that the eKctricity was developed by
the chemical action of combustion of the coals, and that the hot

air rising up and brushing past the paper acted as a carrier of

electricity of one kind to the paper, and of the opposite kind
from it, until it acquired a very high potential. I3ut it would
be interesting to learn exactly in uhat manner this action takes

place, and whether the electrification was positive or negative.

Andersonian College, Glasgow George Forbes

Strange Star.—Meteor

On going out last Saturday evening about 8.55 P-W. my atten-

tion was arrested by a large deep red star in Serpens which I had
never seen before. Its magnitude was greater than Arcturus,

though its deep colour made it feem less bright. About ten

minutes afteiwards I saw it increase ;n d diminish in magnitude
two or three times producing the effect similar to a "flashing "

light on the coast, after which it suddenly disappeared.

On the same evening, at 9.56, I saw a very fine meteor of a
bright pale blue colour with coruscations of ruby colour at the

nucleus. Its course was from Gemini over Aldebaran, disap-

pearing below Pleiades. Of a long pine-cone shape, duration

about three seconds. W. M.
Gunnersbury, March 19

SCIENCE IN GERMANY^
THIS book forms a continuation of the researches which in

vol. i. treated of the season dimorphism as the result partly

of exterior influences and partly of atavism. The present

(second) volume comprises : (i) the origin of the markings

upon caterpillars ; (2) on the phyletic parallelism in meta-

morphous species ; (3) on the transformation of the Mexican
Axolotl into an Amblystomaj (4) on the mechanical con-

ception of nature. The third treatise was pubhshed separately

some time ago and was reviewed in Nature ; here we par-

ticularly wish to draw the attention of the lovers of natural

science to the first paper. Weismann tries in the treatise in

question to prove by his observations, and the deductions there-

from, that exterior influences and natural development or adap-

tation (Naturzuechtung) only can be the causes of the markings

upon caterpillars. The observations referred to were made
upon the caterpillars of several genera of Sphingidie^ and relate

to the history of their development.

I. CJutrocampa.—The caterpillars of Ch. elpenor, which have

just left the ova, show no markings of any kind in this first stage,

being of a uniform greenish colour ; after the first change o( skin

(second stage) they show a bright longitudinal streak on each

side, between the dorsal line and the line of breathing apertures

(stigmata). To this first streak Weismann gives the name of

"subdorsal streak," In the third stage eye-shaped spots form

in the fourth and fifth segments, inside of these streaks, and
these are completely developed in the following stages, i.e., after

the subsequent changes of skin, while at the same time the sub-

dorsal streak decreases and leaves only imperfect traces. In the

fifth stage the greenish colour changes to a brownish one, and

the horn at the tail of the caterpillar becomes shorter. In the

sixth and last stage the other segments begin to show eye-spots,

but these are not developed to perfection. Ch. porcellus shows
the same form and development of the larva, with the only dif-

ference that most of the phenomena occur one stage earlier than

with Ch. elpenor. This conformity and accord of both genera

in the order in which the markings upon the caterpillars appear

and are developed, lead to the conclusion that the markings were
acquired in the same order during the progress of development
(phylogeny) of these caterpillars ; the oldest form (a) therefore

showed no markings at all even when perfectly developed
;

the following form [b) had only the subdorsal streaks ; then in

form {c) the eye-spots occurred in the fouith and fifth segments,

and finally in all segments (form d). It is probable further,

that of the two genera of caterpillars now living, Ch. elpenor

'Weismann, " Studien nir Descendenztheorie "(" Researches on the

Oescent Theory"). Vol. ii. On the last Causts of Transmutations.

is the original, i.e., older form, on account of its still showing
the different stages of development in their completeness ; the

younger or more advanced form, viz., Ch. porcellus, proves
that each new marking, acquired during the progress of deve-
lopment, appears first in the later stat;es and then gradually
extends to the earlier stages. The whole of this view is well

supported by the markings upon the complete form of the
other species belonging to the genus Chmrocatnpa, of which the

development of the larva is still unknown in its different stages.

These other species may be divided into three groups, corre-

sponding to forms b, c, and d of the phylogeny in such a manner
that wherever the subdorsal streak remains in perfection, the

eye-spots are not developed, and wherever these show them-
selves the subdorsal streak is decreasing. Form a (first group)
is known in the full-grown caterpillars of three species (^Ch.

syriaca, Daraspa myron, and D. chcerilus) ; to the second group
(form c) belong the above described Ch. elpenor and Ch. porcellus,

together with several others ; the last group (form d), which
shows completely developed eye- spots on all segments, is even

more numerously represented by Ch. bisecta, oldenlandice, alecto,

actceus, tersa, and celerio. The species of the genus Chcero-

campa which Weismann examined, therefore represent three

phylogenetic stages of development, and it is interesting that

the tropical species are the most advanced ones. It is probable,

indeed, of one species, viz., Ch. celerio, that in Europe it shows
form c in the markings of its caterpillars, while in India the

larvoe of the same species have already attained form d.

II. In a similar way the author shows that markings upon
the larvae of the genus Deilephila, to which the well-known
D. eiiphorbi(s (commonly called Sphinx) belongs, have passed

through seven phylogenetic stages of development, viz., (i)

caterpillars without markings
; (2) with a subdorsal streak ; (3)

with a ring-shaped spot upon the last segment but one
; (4) witti

similar but not altogether perfect spots upon all segments
; (5)

with eleven perfect ring-spots upon the subdorsal streak
; (6)

with these ring-spots but without the streak
; (7) with a double

row of ring-spots. Nowhere in the development any deviation

from this order is noticed, and the living species of this genus

form five groups, the markings of their full-grown caterpillars

corresponding to the phylogenetic forms Nos. 3 to 7,

III. A somewhat smaller number of stages of development is

apparent in the genera Smerinthus, Macroglossa, Pterogon,

Sphinx, Anceryx, which Weismann investigated less extensively

than those mentioned before j however, he points out that upon
their larvae the simple subdorsal streak combines, in the course

of development, with other longitudinal or oblique streaks, or

becomes less distinct as the others increase in intensity.

Now Weismann considers that the remarkable conformities in

the development of all the larva markings he investigated is the

surest proof that we are dealing with a phenomenon of inherit-

ance. Indeed three laws may be said to be established by these

conformities, viz., (i) the development begins with the simple

and progresses to the more complicated markings ; (2) new
markings first appear in the last stage of individual development

;

(3) these new markings then gradually pass backwards to the

earlier stages and thus replace the older ones, causing them to

disappear entirely. Weismann gives the following explanation

of the phenomenon referred to in the second law :—Supposing
that the respective markings are of use to the caterpillars, that

therefore they are retained in subsequent generations by natural

adaptation, this use can only be real if the caterpillars are big

enough to resemble the different parts of the plants on which

they feed, and thus escape being noticed by their enemies ; and

if a sufficient lapse of time is given for carrying this protection

into effect. Both these conditions, however, are united in the

last stage of development, where the caterpillars have attained

the necessary size, and which is the longest of all stages. The
use of the colour of caterpillars, and the markings upon them, is

also perfectly evident. The younger ones are green as long as

during the day they remain on the leaves of the plants they feed

on ; they do not then form a contrast with the colour of the leavf s

themselves. The older caterpillars remain green if the thick

foliage of the plants protects them under all circumstances
;

if, however, the foliage is less dense, so that the caterpil-

lars, as soon as they have grown bigger than the leaves, can

be easily distinguished among them, they leave the green leaves

in the day-time, and try to hide on the stems of the plants and

among withered leaves ; in that case, to complete the protection,

their colour changes from green to brown. The biological value

of the characteristic markings upon caterpillars, quite inde-

pendently of their colour, may be recognised from the fact that
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the caterpillars which live permanently in the dark, or those

of the Microlepidoptera, just as little as those of the first stages

of development of most butterflies, have no markings at all

;

their small size, or their habit of hiding themselves, sufficiently

protect them from their enemies ; they, therefore, need no
markings to insure their safety. When the caterpillars are

getting bigger the longitudinal streaks become useful, as through

them they do not contrast so much with long-shaped leaves, fir-

needles, or stems. The caterpillars with longitudinal streaks,

such as those of Satyrida, Pieridcc, &c., almost without excep-

tion live on fir-trees, grass, or plants growing among grass.

The oblique streaks in the segments of other green caterpillars

imitate the lateral ribs of the large leaves upon which these

species live. The eye- and ring-shaped spots form another
means of protection. On the one hand, they may imitate the

berries of the plants on which the caterpillars feed, and protect

the latter, inasmuch as the berries are still unfit to be eaten at

that particular time {Deilephila hippophaes). On the other hand,
the spots, greatly resembling eyes, most decidedly act as means of
frightening the enemies of the larvae ; this is particularly the

case with the Chcerocampa species, as, whenever any danger
threatens them they draw their foremost segments into the fourth
and fifth ones, and the eye-spots upon these then glare on the
puffed-up fore-part of the animal. Weismann has proved this

experimentally, by throwing such caterpillars as food before
birds, and then watching the expression of fear on the part of
the latter. There are other caterpillars the markings upon which
cannot possibly be looked upon as means of frightening their

enemies, as their repulsive odour or taste alone suffice to ward*
off the insectivora. Wallace has shown that such insects bear
their many coloured marking like a stamp of their unfitness for

food, and already by this frighten off insectivorous animals
Weismann has proved by some experiments that lizards not only
refuse certain caterpillars (S?nerintkus, Sphinx, &c. ) at all times,

but are even diffident towards others which are marked in a
similar manner although quite edible, and only eat them after

minute examination.
It is certain that many of these useful markings were acquired

by natural adaptation (Naturzuechtung), and it is quite beyond
doubt that others have resulted from the internal laws guiding
the formation or growth of caterpillars, i g., through correlation
of the different parts of the insect, independently of all useful-

ness. This is proved by the retrograde movement of the mark-
ings acquired in later stages towards the earlier ones, where the
markings can but be perfectly useless. The eye-spots,^ in the
same way, first appear through natural adaptation near the head
or the tail of the animal, and are then of use ; but later on they
spread oyer the other segments also, and here they only reappear,
because in articulata the general tendency exists to develop all

segments in an equal manner. On the other hand the gradual
disappearance of certain markings must be ascribed to natural
adaptation, because under different conditions of life, more useful
markings supplanted the existing ones, which had become useless.

If the second phylogenetic form of the Sphingidce caterpillars

with single longitudinal streak, seems to indicate that the animals
then lived on grass, the?e streaks became useless and even
obnoxious when the caterpillars selected shrubs and trees for

their food, and were then replaced by the more appropriate and
useful eye-spots.

In short, as far as Weismann investigated the markings of
caterpillar?, particularly those oi Sphingidce, he could prove their

development to be caused by external influences (natural adap-
tation and subsequent correlation), and could consequently
reject the assumption of a special creative or form-shaping
power.

HALBERTIS'S EXPEDITION UP THE FLY
RIVER, NEW GUINEA

'T^HE Sydney Mail of Saturday, January 20, contains
-*- a long account of the expedition of the Italian

naturalist, D'Albertis, up the Fly River, New Guinea,
translated from his diaries, and communicated by Dr.
George Bennett. Signer D'Albertis left Sydney, April
20, 1876, in the mail-steamer, Brisbane, and reached
Somerset, Cape York, on May i, where the steam-
launch Neva, which had been provided for the purpose of
the expedition by the liberality of the good citizens of
Sydney, was disembarked and equipped. On May 19,

after various small casualties, a start from Port Somerset
was effected, and Katow, on the coast of New Guinea,
reached on the second day. Hence the mouth of the

Fly River, already well known to D'Albertis from his

previous expedition in the Ellangowan, in 1876, was
soon entered, and more or less progress was made every
day. The land traversed appears to have been mostly
low and swampy. On June 20, being on shore, Mr.
D'Albertis ascended a hill 250 feet high, and from the

summit saw some " very high mountains " in the north-

east, fifty or sixty miles distant—probably part of the
" great Charles Louis range." On June 28, after having
been for some time aground, and only got off by an
unusually heavy flood, it was determined to return and to

try the western branch of the Fly River. The strong

current and other adverse circumstances rendered it ne-

cessary to abandon this attempt likewise, after about a
week's struggle, and the Neva returned to the coast, when
the expedition passed several months amongst the islands,

and finally returned to Somerset in November. The fol-

lowing is Mr, D'Albertis's summary of his discoveries :

—

" After my long narrative I shall conclude with a few
words expressing my regret at not having been able to do
more. But it is often not the pioneer who shows the way
that attains the most glory, but those who follow him ; it

is easy to hear of a road, but very difficult to find one
out. I wish every success to any explorer of this part of

New Guinea (should I not be able to return and complete
my work), and I hope that the little I have done will be
some guide and enable him to find his way more readily

than I did mine, and to correct any errors I may have made.
By this exploration we are now acquainted with a road into

the interior of New Guinea, which is of the more import-
ance, as it is so near to Somerset, where a line of large

steamers calls twice every month. We have also found a
passage from Moatta to the Fly River, shorter and safer

than the one previously known, and a passage which, when
properly surveyed, may be found navigable for larger

ships. The richness of the land we visited, its vegetable,

and probably mineral, products, the soil suitable for many
of the most valuable plants, as coffee, sugar, cotton, india-

rubber, sago, tobacco, nutmeg, &c., ought to attract the

capital of the colony to open up the country. The Dutch
from their part of New Guinea, although on a small scale,

derive some trade. The part of New Guinea into which
we penetrated, was in latitude 5° 30' S., and ran about
500 miles on the winding river, the course of which may
be seen on the chart appended, and it almost forms a line

of demarcation between that part of New Guinea claimed
by the Dutch, and that remaining as yet unclaimed by
any nation.

"About the Fly River, as far as I could judge, the natives

appear less numerous than I have seen in other parts of

New Guinea, and the land is cultivated in a smaller
quantity, so that in this part of New Guinea the settler

will not find the same difficulties which I have pointed
out on former occasions when speaking of the south-

eastern peninsula, where the natives are more nume-
rous, and possess and cultivate all the best land,

have appended Baron von Mueller's report on my coUel
tion of dried plants ;^ and on the return of Prof. Liversidg^

to Sydney he will report on the small collection of minerals,

&c., I submitted to him for examination. On a day not

far distant I hope to give the ethnological report on the

natives, their weapons, &c., also on the mammals and
the birds collected, the latter consisting of about fifty

species, many of which are new, or only recently described

from specimens obtained during my first visit to the Fly

River. I have also a rich collection of i-epti!es, fishes,

both of salt and fresh water, some beetles, and some fresh

water and land shells. I confidently expect that the voyage
of the Neva will be remembered by those who take an
interest in New Guinea, and by the scientific world."

' Some extracts from this were given in our last issue, p. 438.
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THE PHYSIOLOGICAL ACTION OF LIGHT

^

II.

£\ETERMINATION of Electro-motive Force.—Soon^^ after the first experiments were announced, certain
physiologists said that although the results of the action of
light which I have just described may be observed, to say
there was a change in the electro-motive force, as stated in
the earlier communications, was not correct. That the
elTtct was due to an alteration in the electro-motive force
had been proved, but experimental details were reserved for
the second part of the investigations. At first Sir William
Vhomson's electrometer was used, but the amount of
^.^;ctric potential to be measured was too small to get
feood results. Another plan of determining the electro-
motive force was adopted. This was the method intro-
duced by Mr. Latimer Clarke, the eminent electrician,
and described in his work on " Llectrical Measure-
ments." The instrument devised for this purpose is

called by him a Potentiometer, and measures electro-
motive forces by a comparison of resistances. Practicaly
we found the Daniell's cell far too strong a battery to use
as a standard of comparison. A thermo-electric junction
of bismuth and copper was substituted for it. One end
of the junction was constantly heated by a current of
steam passing over it, the other being immersed in melt-
ing ice. The electro-motive force of this thermo-electric
junction, as estimated many years ago by Regnault, is

extremely constant, and is about the ^fs^h part of a
Ddniell's cell. By means of this arrangement the follow-
ing results were obtained :—The electromotive force of
the nerve-current dealt with in experiments on the eye
and the brain of a frog varies from the rToo^h to the
j^j;th of a Daniell's cell. Light produced an alteration
in the electro-motive force. This change was, in many
instances, not more than the T(j^^(jth of a Daniell's cell.

But though small it was quite distinct, and proved that
light produced a variation in the amount of the electro-
motive force. By the same arrangement the gastroc-
nemius muscle of a well-fed frog gave ^^th of a Daniell

;

the same muscle from a lean frog which had been long
kept, gave ^^^th of a Daniell ; and the sciatic nerve of
the well-fed frog j|pth of a Daniell. Dr. Charles Bland
Radclifife states, in his " Dynamics of Nerve and Muscle,"
p. 16, that he obtained by means of Sir William Thomson's
quadrant electrometer, from a muscle a positive charge
equal to about the tenth of a Daniell's cell, a much greater
amount than ascertained by the method I have just de-
scribed.

The electro-motive force existing between cornea and
posterior portion of the sclerotic in a frog amounts to

^^gth part of a Daniell, and between the cornea and
cross section of the brain is about four-fifths of the above.

Effect of Temperature on the Eye of the Frog.—From
numerous experiments on the irritability of muscle in-

duced by the excitation of nerve, it has been satisfactorily

proved that a temperature of about 40° C. destroys the
action of motor nerves in cold-blooded animals. Up to

the present time we are acquainted with no observations
as to the temperature at which a terminal sense organ be-
comes incapable of performing its functions. Having
satisfactorily proved that the retitia is the strttcture in
the eye producing the electrical variation observed, it be-
comes evident that as long as this phenomenon can
be detected the retina is still capable of discharging its

normal functions. In order to investigate thoroughly the
effect of an increasing temperature on the sensibility of
the retina, a method of procedure was adopted of which
the following may be taken as a general account :

—

A frog was killed, the two eyes removed rapidly from the
body ; the one eye was placed on electrodes and main-
tained at the ordinary temperature of 16° C, while the

' Friday evening Lecture by Prof. James Dewar, MA., at the Royal
In.nitution, March 31, 1876. See Nature, vol. viii. p. 204. Continued from
p. 43S-

Other was placed on similar electrodes contained in th:;

interior of a water bath having a glass front, the sides of
the air chamber being lined with black cotton wool satu-
rated with water. Into this chamber a delicate thermo-
meter was inserted, and the currents coming from the two
eyes were alternately transmitted to the galvanometer every
five minutes by means of a commutator, the temperature
and the electrical variation produced by the same amount
of light being noted in each case. The general results are
shown in the following table :

—

Table showing Comparative Effect of Temperature on
Sensibility of Frog's Eye.

Eye kept continuously at
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still adherent to the sclerotic, no effect of light can be
detected. It now appeared possible to examine this

question by repeating Donders's experiment of focussing

an image on the optic disc in the uninjured eye, when no
electrical disturbance ought to occur. This was done in

the eye of the pigeon, but an image free from irradiation

on the optic disc could not be produced, and consequently
there was always an electrical effect observed.

Exhaustion and Stimulation of the Retina.—When the
same light from a fixed position is allowed to act on the
eye for successive intervals of time, say two minutes of
light and two minutes of darkness, it gradually falls off

in electrical sensibility. Thus, a candle at nine inches
gives the following results when successively used as a
stimulus :

—

Initial Effect. Final Effect.

1st experiment



March 22, 1877] NATURE 455

ASTRONOMICAL BIBLIOGRAPHIES
PROF. HOLDEN, of the Observatory of Washington,

U.S., lately read to the Washington Philosophi-

cal Society a paper on *' Special Astronomical Biblio-

graphies," in which a careful comparison of one section

of the '• Reference Catalogue of Scientific Papers," by
Mr. E. B. Knobel, F.R.A.S. (lately mentioned in these

columns), was made with a MSS. catalogue on the same
subject (nebulae and clusters) which Prof. Holden had
compiled for his own use. Only one misprint was found
{op. cit.y p. 377, for Coinptes Rendus, vol. 28, p. 537, read

P' 573) 3-i^d only one omission of a highly important
paper, the " Siderum Nebulosorum Observationes, Hav-
niensis " of D'Arrest. The list of works given by Mr.
Knobel might be still further extended, but in its present
state it is very accurate and extremely useful.

A list of bibliographical works available to the astrono-

mer for consultation is given, which we extract :

—

1. Weidler, " Bibliographia Astronomica," &c., 1755,
8vo.

2. SCHEIBEL, " Astronomische Bibliographie," &c.,

1789-98, 8vo.

3. Lalande, " Bibliographie Astronomique," &c., 1803,
4to.

4. Reuss, " Repertorium Commentationum," &c., vol.

V. 1804, 4to.

5. Young, " Natural Philosophy," vol. ii. pp. 87-520,
2 vols., 1807, 4to.

6. SOHNKE, "Bibliotheca Mathematica," &c., 1854,
8vo.

7. [Schumacher], "Catalogue des Livres Composant
la Biblioth^que de I-eu," Prof. Schumacher, Part i, 1855,
8vo.

8. Struve, " Catalogus Librorum in Bibl. Spec, Pul-

lovensis," 1858, 8vo.

9. Royal Society, " Catalogue of Scientific Papers,"

6 vols., 1867-72, 4to.

10. Darboux et HouEL, Bulletin des Sciences, &c.,

8vo. {serial).

11. PoGGENDORF, " Biog.-Liter. Handworterbuch," 2

vols., 1863, 8vo.

12. R. Wolf, SonnenfleckenLiterattir, Astr. Mil., 8vo,

{serial).

13. R. Wolf, " Handbuch d. Mathematik," &c., 2 vols.,

1872, 8vo.

14. Carl, "Die Principien d. astr. Instrumenten-

kunde," 1863, 8vo., p. 161 [Literature of Micrometers].

15. Belgium Academy OF Sciences, "Bibliographie

Acad^mique," 1875, 8vo.

16. St. Petersburg Academy of Sciences, " Ta-
bleau General," &c., Part i, 1874, 8vo.

17. Engelmann, " Literatur d. astronomische Nach-
richten," &c., Bessel's Abhandlungen, 1876, 3 vols., 4to.

18. Knobel, "Reference Catalogue of Astronomical

Papers and Researches." Mon. Not. R.A.S. 1876, Nov.

19. Holden, " Index Catalogue of Works on Nebulae

and Clusters of Stars, 1876," MS.
Almost any desired paper may be at once found by

means of these works, and Nos, 3, 4, 8, 9, il, 16, 17, and
18 are practically indispensable.

MENDELEEF'S RESEARCHES
MARIOTTE'S LAW

ON

TN compliance with your request I hasten to make known,
through your esteemed journal, to the scientific public of

England, the results of my researches on the Boyle-Mariotte Law.
Special reasons which I have explained in the Russian Journal

of Artillery (August, 1872), urged me to undertake new re-

searches on this law. They are briefly as follows :

—

I. It is impossible to admit in theory that under pressures

infinitely great gases can be condensed into a volume infinitely

small ; or, in other words, that it is possible to introduce into a

given volume an infinitely great mass of condensed gas. Although
infinitely great pressures be practically unrealisable they are per-

fectly perceptible to the mind ; as to an infinite condensation of

matter it is quite inconceivable, otherwise we must admit the

existence of an atomic substance without volume. The experi-

ment of Cagniard-Latour developed and verified by MM. Wolf
Drion, Andrews, and myself lead us to an inevitable con-

clusion, viz., that at a certain known temperature all gases

and vapours can no longer be transformed under any pressure

into liquid, but remain in the gaseous state, endowed with elas-

ticity, but deprived of cohesion. At a lower temperiture the gas

may be transformed into liquid ; but at a higher temperature it

remains gas, whatever be the pressure. I gave to this tempera-
ture {Lieb. Ann., t. 119, p. ii) in i860 the name of "tempera-
ture of absolute ebullition ;" in 1872 Dr. Andrews gave it the

name of "critical point."

Imagine a mass of gas at a temperature higher than this, and
suppose that this mass is subjected to pressures always increasing

;

if the Boyle-Mariotte Law is accurate the volume ought to diminish

in inverse proportion to the pressure. If we represent this

same mass of gas at a temperature a little less than that of abso-

lute ebullition, the gas transformed into liquid will cease to be
compressed as before, as the Boyle-Mariotte Law requires.

Consequently, there is no doubt that we ought to come to the

paradoxical conclusion :—A gas can be more compressed than a

liquid or solid. As there is reason to believe that oxygen at

the ordinary temperature is hotter than at its temperature of

absolute ebullition, the Boyle-Mariotte Law being admitted,

under a pressure of 2,000 atmospheres, we ought to find a specific

weight of oxygen greater than that of sulphuric acid, and the

pressure being 10,000 atmospheres, its density would reach that

of mercury. But it is impossible to admit this, judging from
what we know of the relation which subsists between the atomic
Weight of the elements and their density in the free state, as well

as in their combinations with other elements. It is sufficient to

indicate that a very great density is the peculiar property of

combinations, the elements of which are endowed with a con-

siderable atomic weight. Consequently, it cannot be admitted

that elements having so small an atomic weight as oxygen can be
condensed to any very considerable degree, no matter in what
state. We must then conclude, a priori, that under high pres-

sures the Boyle-Mariotte Law is inapplicable.

2. The researches of Rumford, which date from last cen-

tury, relating to the density of the combustion gases of powder ;

also the researches of M. Natterer, on the compressibility of

gases like oxygen, the oxide of carbon, hydrogen, and air, made
in the years 1850 et seq., are completely in accordance with the

conclusions stated above, and show that under high pressure

gases are endowed with a positive compressibility analogous to

that of solid or liquid bodies. I mean by positive compres-
sibility that property by which bodies, in proportion to the

increase of pressure, diminish in volume less rapidly than
the pressures increases. In cases where the Boyle- Marioite

Law is found exact, the product pv oi the pressure p into the

d{pv)
volume V remains constant ; and

dp
o. When the com-

pressibility is positive this product/ z^ increases together with the

increase of the pressure, and consequently —^f ' > o.
dp

3. At the same time MM. Despretz, Regnault, and many others,

have conclusively demonstrated that gases like carbonic and sul-

phuric acid, which are transformed into liquids under conside-

rable pressure, possess a negative compressibility, so that for thetn

d{pv)
dp

o. M. Regnault has found the same negative compres-

sibility for air, nitrogen, and the oxide of carbon under pressures

higher than that of the atmosphere as far as thirty. It necessarily

follows that if the data of MM. Regnault and Natterer are correct,

the negative compressibility of air becomes under a certain pressure

above thirty atmospheres, equal to zero, and therefore positive.

When ^P'^i = o, Mariotte's Law is verified. Consequently
dp

there is a certain pressure above thirty atmospheres under which
Mariotte's Law is applicable ; under pressures below that point

the compressibility is negative ; under pressures above the same,

it becomes positive and remains so to the end.

4. Although there is no doubt that the Boyle-Mariotte Law
is not rigorously applicable even under moderate pressures, yet

the prevailing doctrine, so rich in instruction on the nature ofgases,

which deduces all their properties from the vis viva which ani-

mates their molecules, admits the supposition that in the rare-

faction of gases the distances between these molecules increase to
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such an extent that their mutual attraction is destroyed ; and in

this case gases comply exactly with the Boyle-Mariotte Law. On
this hypothesis the law becomes a limit towards which every

gas tends in proportion as the dii^tance between its molecules

increases, and in proportion as their vis viva and the rapidity of

their motion increase. That idea finds no support in facts. If it

were accurate, then, at a certain high temperature, gases, espe-

cially those whose density is not great and whose particles are

endowed with a very great rapidity of movement, ought to con-

form rigidly to the Boyle-Mariotte Law ; but this is inconceiv-

able, leadin?, in fact, to the paradox examined above. More-

over, the researches of M. Regnault on hydrogen, the lightest

of gases, have shown the veiy opposite, hydrogen being positively

compressible under pressures only a little higher than that ot the

atmosphere. It indubitably follows that in reference to the

diminution of a mass of a gas filling a certain volume and the

increase of the rate of movement of the molecules, we cannot

expect a rigorous compliance with the Boyle-Mariotte Law. But
we must make certain of finding positive errors, and the follow-

ing are the grounds which urged me to have recourse to new
experiments in reference to the application to gases of the law
with which we are dealing.

These grounds were explained by me in 1872 ; since then

similar ideas have been published by many others. Never-

theless, so far as I know, these ideas are far from having been
generally adopted into science. It is evident that to combat an
established opinion, a single h priori conclusion is insufficient

;

new researches are necessary, all the more that doubt may arise

in the mind on the accuracy of the data of experiments, not only

such as those of Rumford and M. Natterer, but even those which
the celebrated experiments of M. Regnault have established. On
examining critically the processes of the last-named eminent
-experimenter, we may not be able to discover any cause to ex-

plain the positive deviations which he has obtained for hydrogen,

although it is possible to admit that the negative deviations depend
on some defects in experimenting. New experiments and re-

searches thus became indispensable ; above all, for the purpose of

verifying the data of MM. Regnault and Natterer, following

methods not less precise than those which these observers em-
ployed. Thus it was specially necessary to experiment on the

compressibility of gases under pressures less than that of the

atmosphere, seeing that until 1872 there had been no accurate

researches on this point.

I distributed as follows the work undertaken by me in 1872 :

—

I commenced with pressures less than the pressure of the atmo-
sphere, and I passed from that to pressures which exceeded
thoie employed by M. Regnault. For the latter purpose I

devised in 1872, and have now constructed, a compound
manometer, containing alternate columns of mercury and of

water, and permitting the measuiement of exceedingly great

pressures by means of a large number of very low columns
of mercury. However, at present I shall not dwell upon
this side of the researches, seeing that the experiments are still

being anied on; I shall only endeavour to explain the main

p lints of the practical processes, and the results obtained under
small pressures. The first experimental researches made by me
on the compressibility of air under pressures less than that of the

atmosphere were made by means of very simple apparatus.

Imagine a vessel A terminated above and below by tubes. The
upper tube is always in communication with a syphon baro-

meter, or, as I call it, a baro-manometer. In this apparatus the

height of the column of mercury measures the elasticity of the

gas in the vessel. It is easy to make the volume of gas in the

baro-manometer remain the same all the time, notwithstand-

ing the variety of pressures. To accomplish this it is only

necessary to arrange so that we may at pleasure increase

or diminibh the quantity ot mercury in the baro-manometer.
The lower tube of A serves to introduce and to withdraw
the requisite quantities of mercury. It is not necessary to see the

height of the mercury in the vessel ; the mercury here serves

only to measure the volumes, and consequently, if we close the

feeding-tube by means of a cock, and if by means of an empty-
ing tube we allow all the mercury in the vessel to escape, we
may ascertain the capacity of the whole reservoir ; by emptying
only a part of it we may ascertain the volume of the gas at each
moment. Thus the weight of the mercury, directly observed by
means of a balance, gives immediately, in all my researches, the
volume occupied by the gas in each particular case. The first

experiments made in Ib73 on air, showed me that air under
pressures lower than that ot the atmosphere possesses a positive
compressibility, aiid that the tmaller the pressure the more are

the divergences presented by air from Boyle's Law increased.

The first apparatus was constructed in a very simple manner ;

some errors might be suspected, and this is why I am not con-
fident of the results obtained. I therefore constructed a second
and a third apparatus, modifying successively not only the dimen-
sions, but also the very construction of the details of the
apparatus. I then arranged a fourth apparatus, by means of
which, with Michel KirpiichefT, whose death is a sensible loss

to Russian science, I made numerous observations. The report
of these experiments was given by me in 1874 to the Russian
Chemical Society, and printed in the Bulletin of the St.

Petersburg Academy of Sciences. The experiments themselves
are described in considerable detail in vol. i. chap. 9, of my
work " On the Elasticity of Gases." It is impossible to describe

in an article the great number of particulars which belong to

these researches ; we are limited to the more important details

which I have introduced into this inquiry, as also into my sub-

sequent investigations.

The normal metre and normal kilogramme which I employed
were compared with the Paris standards at the Conservatoire des

Arts et Metiers in concert with M. Tresca ; their sub-divisions

were then carefully verified.

I had to work a long time at the construction of the baro-

meter, and I found out a new process for constructing this appa-
ratus, which consists specially in terminating the end of the

barometric chamber by a capillary tube bent downwards. By
means of this tube it is possible to expel the las.t traces of gas
which remain in the vacuum, and thus to show the experiment
of obtaining an absolute vacuum, i.e., to construct a barometer
Such that with the diminution of the volume of the chamber the

indications do not vary. The construction of two barometers

with a common chamber and a single descending capillary tube

affords an easy means ot obtaining with the greatest precision

the determination of the feeblest tensions in the barometric

chamber. It is only necessary to direct the telescope of the

cathetometer to the top of the column of mercury in one of the

barometers when the mercury in the other is at its maximum
height, and when the volume of the vacuum is very small ; then

pouring out the mercury contained in the other barometer, and
thus diminishing the pressure which acts upon the vacuum, we
may increase its capacity. Then ihe least quantity of gas con-

tained in the vacuum will give an increase of height in the baro-

meter observed. By constructing the barometer with the

greatest care, and filling it with mercury distilled according to

Weinhold's process, it is possible, as our numerous researches

with M. Hemilian have proved, to obtain a perfect barometer

requiring no correction for the tension of air which may re-

main in the vacuum. This result is obtained solely by means
of the capillary tube relerred to above. The process shows,

moreover, the possibility of constructing barometers without

boiling the mercury and without removing them from the posi-

tion which they are ultimately to occupy. Here then is an un-

doubted improvement in the construction of an apparatus so

important as the barometer, in a great number of physical

researches.

Next a very long time and a great number of trials were

necessary in order to attain the desired accuracy in measuring

heights. I always employ the comparative method, consisting

in placing beside the height to be measured a standard metre,

weU tried beforehand in all connections. My normal measuies

are generally in the form of tubes, in the inside of which is in-

troduced water which enables me to appreciate at each moment
the temperature of the measure, and if necessary even to change

it The telescopes of all my cathetometers are fitted with micro-

meter eye-pieces, caiefully constructed by our engineer, M.
Brauer, justly noted for his long residence at Pulkova, and for

the construction of a great number of astronomical and magnetic

apparatus. Besides the central cross-wire the micrometer eye-piece

is fitted with one movable wire, or still better, with two movable
wires. The fixed wires passing by the optical and geometricall

centre of the telescope fitted with a level sensible to about 2-3" are |

directed towards a point of the object whose height is to be deter-

mined. Then both telescopes fastened to the same cathetometer,
.^

or better to two small separate cathetometers, are directed to thej

normal measure arranged at the side, and the double movablej

wire serves to determine the distance of the fixed wire from tha

nearest lines of the normal measure. This last is placed at such

a distance from the column whose height is being determined,!

that the measure and the object may be distinctly visible without

changing the position of the eye-piece. Every variation in the

position of the eye-piece may derange the position of the opticalj
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centre ; this is why latterly I use exclusively cathetometric
telescopes, in which the distance of the eye-piece from the ob-
jeciive cannot undergo any change. On the other hand, it is pos-
sible to move the lunette if the cathetometer itself is in the rest

where it is fixed ; which is not seldom necessary in practice. By
using a considerable magnifier and an illutninator of the columns
of mercury very carefully combined, it is possible to observe the
columns with a precision carried to thousandths of a millimetre

;

so that the error in appreciating the height dees not exceed
001 mm. Everyone who has worked with the ordinary catheto-
meters and who has used their scales for measuring heights, knows
that the accuracy of the measurement by means of such apparatus
never exceeds ^V mm., and that often he makes errors which
reach tenths of a millimetre. It is sufficient to refer to the varia-

tions of temperature infallibly due to the presence of the observer.
In the construction applied by me, these reasons, as well as
many other causes of error, do not exist at all.

Although for the barometers and the baromanometers I always
use tubes of large diameter, exceeding 17 and very often even
20 millimetres, nevertheless I have thought it proper to verify

the capillary depression of the mercury depending on various
diameters cf the tube and various heights of the meniscu«. A
very extensive research has been made in my laboratory by
Mile. Goutkovsky, and the results which she has obtained have
obliged me to change the data which we possess on the depression
of mercury. I cite one example from many which are in my
work on " The Barometric Levelling and on the Application of
the Syssotomer to that purpose." The diameter of the tube
being 8 606, and the height of the meniscus

—

o'6 08 i"o I '2 I "4 millimetre,

the depressions are

—

o'i62 0-235 0'3i2 0380 0*458 ,,

numbers differing from those generally adopted, according to

which for a height of the meniscus i 'o, there ought to be a
depression of 0*460 for the diameter 8 606,

De Mendeleeff
{7i? be continued.)

OUR ASTRONOMICAL COLUMN
The Suspected Intra-Mercurial Planet.—M. Levarier

has issued an ephemeris of positions of the hypothetical plane^

interior to Mercury, derived apparently from the two orbits to

which reference was made last week as representing the observa-

tions upon which the general formula was founded, with equal

precision, and if the planet should not be met with in transit

across the sun's disc between March 21 and 23, use may be

made of M. Leverrier's ephemeris to examine with large tele-

scopes the positions of the greatest elongation westward in the

two orbits. The differences of right ascension and declination

from the sun about these times are thus given :

—
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as regards the errors of the instruments employed and the heights

above the sea, so far as known. The heights of places not yet

determined trigonometricallyare approximated to barometrically

by a comparison with other stations whose heights are known.

From these data the monthly and annual isobars for each milli-

metre (o"039 inch) are drawn on thirteen maps. It is to be

regretted that so much work, characterised not only by general

accuracy, but also by an attention to minute accuracy of detail

in certain directions, can only be regarded as to a great extent

thrown away, at least in so far as regards the inquiry in hand,

viz., the representation of the facts of atmospheric pressure in

Russia, as that pressure varies by latitude and season, in their

relation to configuration of surface and the relative distribution

of land and water. The author has failed to see that, in order

to give a satisfactory solution of this problem, one of the first

requisites is that the observations at the different stations be for

the same terms of years, or be reduced to the same terms of years,

by the process of differentiation. As regards the thirty Russian

stations, the averages are for periods varying from seven to fifty

years, and excepting Lugan and Catherinenburg, no two places

are for the same terms of years. As regards the months the

result of this method of discussion is great unsatisfactoriness.

Thus at several places where the averages are only for a few

years, they not unfrequently are very different from the

isobars which have been drawn for the districts where they

are situated. Still further, the anomalous directions of several

of the isobars, such as the isobar of 759 millimetres for March,

cannot be accounted for by the physical peculiarities of the re-

gion traversed by the anomalous portion of the curve ; but an

examination of the facts suggests that the anomaly is probably

due to the simple circumstance that exceptionally high or low

mon'hly means of particular years are included in the averages

of some stations, whilst at other neii^hbouring stations observa-

tions were not made during these exceptional months. The
annual isobars are necessarily more satisfactory. It may, how-
ever, be noted that if allowance be made for the correction for

gravity, according to latitude, which has been employed, a cor-

rection which for several reasons is objectionable, the annual

isobars for Russia are substantially the same as those published

by Mr. Buchan, even though these were confessedly a first ap.

proximation, giving only the broad features of the distribution

of atmospheric pressure over the globe. Much more is now
required than thi=, seeing that the data since acquired would
enable us to draw the isobars with a precision sufficient to show
not merely their general change of position with season ard lati.

tude, but also the exact forms impressed on the curves by their

position with reference to large masses of land and water. In
solving this problem, what is required from Russia are tables of

ttje monthly means of each year during which observations have

been made at each station, corrected for instrumental errors now
ascertained—tables, in short, similar to those published by Dr.

Buys Ballot for many places in Europe, in the Annals of the

Dutch Meteorological Institute for 1870.

Meteorology of Mauritius—The Mauritius Meteoro-

logical Results and Meteorological Reports for 1874 and 1875,
have been received, which are deserving of special notice from
the increased vigour and efficiency with which they show meteo-
rological research to be prosecuted in that part of the globe.

In addition to the usual elaborate summaries, the Results for

1875 contain a noteworthy addition in the form of two Tables,

one giving the hourly means of the atmospheric pressure of the

months during 1875 deduced from the barograph curves, and the

other the same mearrs from the term-day observations made at the
observatory from 1853 to 1871. Tables showing the hourly read-
ings for each day were prepared but are not printed in "d^^ Results.
If this be due to want of funds to meet the expense of publication
it is to be hoped that the difficulty will be got over in next pub-

lication, on account of the great value of such hourly readings in

many meteorological inquiries, but more particularly in connec-

tion with the gales and hurricanes of the Indian Ocean, which

are so carefully detailed by Dr. Meldrum in the Results. The
examination of these readings and the hourly observations of the

wind could not fail to suggest conclusions of the utmost value in

their bearings on systems of storm warnings for tropical countries

such as we recently sketched in Nature (vol. xv. p. 261) for the

Bay of Bengal. In the Annual Report iax 1875, it is stated in the

course of a discussion on sunspots and rainfall, that since the

photoheliograph has been in use at the Observatory the sunspots

have been compared with the daily weather, and that, so far as

the observations have gone, the' results are in conformity with

those for longer periods, both the rainfall and the velocity of the

wind having been greater when the spots were most numerous.

This increase of the velocity of the wind with an increase of

sunspots is a point of first importance when viewed in connection

with Mr. Lockyer's suggestion that increased sunspot area im-

plies increased solar radiation, with Mr. Blanford's confirmation

of this idea from an examination of the results of the solar radi-

ation thermometers in India, and with the result arrived at by

Mr. Clement Ley, showing that with like conditions of pressure

the wind's velocity is greatest during those months of the year

when temperature is highest.

Exploring Balloons for Meteorological Purposes.—
Since the beginning of February, M. Secretan, the optician of

the Pont-neuf, in Paris, has been sending up regularly every day

at noon small exploring balloons for the purpose of ascertaining

the direction of the several streams of air and the height of clouds.

The results are daily published in the Petit Moniteur. The
balloons are given gratuitously by the Grand Magazin du Louvre^

and are of india-rubber filled with pure hydrogen. The diame-

ter is ninety centimetres. M. de Fonvielle finds by calculation

and by several experiment?, that the mean velocity of elevation is

about four metres per second. Hence to obtain the altitude o,

the clouds it is sufficient to observe the balloon with an opera,

glass, to count the number of seconds necessary to lose sight

of it owing to the opacity of the clouds," and to multiply the

number of seconds by four. It was found that the altitude of

clouds varies from 400 to 800 metres, and prospects of fair

weather are increased in proportion to the elevation of clouds.

The clouds follow the direction of an aerial stream in which

they are wholly immersed, and are not placed, as has been

repeatedly stated, at the surface of separation. The direction of

the air for the first 100 metres is almost always very uncertain

and varies according to unknown causes. This shows that

anemometers give a very poor idea not only of the velocity

but also of the direction of prevailing wind?, and that no real

progress is to be expected irr the knowledge of atmospheric

calculation as long as meteorologists confine themselves to

taking into account anemometrical observations. Very offer,

two different streams of air are observed, the lower one extend-

ing from roc to 200 or 300 m.etres ; under these circumstances_

the weather seems to be particularly uncertain and unsettle<3

Meteorologists, we think, might make use of this method

observation with great advantage.

BIOLOGICAL NOTES
x\ CiiYTBiDiUM WITH True REPRODUCTION.—Botanists'

are indebted to Dr. L. Nowakowski for a memoir on /l^/r/^/za-

gus (ugleuic, in which they will find recorded for the first tim|

the whole life-history of one of the most interesting of thegrou|

of vegetable parasites known as Chytridia. First described

1855 by Bail, who was a pupil at Breslau of the illustrious

Cohn, this species has now had all the mysteries of its life

cleared up by the researches of Nowakowski, studying at the ?/<;

same university and under the 'same master. The Eug^ense
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which it is parasitic will be well known to microscopists as a

group of flagellate Infusoria, at one time found as freely-swim-

mirg forms, and at another passing into a resting stage. It is at

this period of their existence that the Polyphagus attacks them.

The minute spores are furnished with four or more delicate fila-

ment?, which project from the body of the spores like rays. One

or more of these soon comes into contact with a Euglena,

bores through its integument, and penetrates into its proto-

plasmic contents ; it now becomes a haustorium, increases in

size, often sends off other filaments, which go on the search for

other specimens of Euglense ; in the meanwhile the body of the

spore grows apace, and, if its haustoria be only fairly successful

in catching Euglence, soon increases to considerable (microscopi-

cal) dimensions, and in course develops into a pro-sporangium.

Next a little bladder-like projection is seen slowly forcing its

way out from this latter, and at last becomes developed into a

zoosporangium, from which in time issue the cloud of zoospores,

and so after a well-known fashion the vegetative development of

this parasite is carried on. The presence of a true repro-

duction is, however, the great fact in the memoir. Among
the individuals of Polyphagus developing ' in the inter-

spaces of the dead Euglense will J be found two forms
;

one larger than the other, and generally spherical in

shape, is the female plant ; the other, small and more or less

club-shaped, is the male plant. From the former there is a tube-

like prolongation which passes into a haustorium ; from the

latter there are several haustoria ; these] remain thread-like if

they encounter no Euglenas, or enlarge when they do. These two
unicellular plants then conjugate, but after a somewhat strange

and novel manner. The protoplasmic contents of the female

plant project through an opening in the cell wall, forming slowly

an oval mass (gonosphere), with the which a haustorium from

a neighbouring male plant, coming into contact, there is a co-

mingling of the contents of the two plants, and thereby a zygo-

spore is produced ; sometimes these have a quite smooth covering,

at other times they are rough, with minute prickles. After a little

rest the zygospore develops a zoosporangium, from which issue

swarm-spores, and the cycle is complete. As the result of these

investigations, the author would place the Chytridia forms in the

group of the Siphomycetes. It will be observed that though the

whole contents of two cells go to form the zygospore, yet that the

difference in the size of these cells is very marked, and that the

behaviour of the gynoeciel cell reminds one of what takes place in

an oospore. (Cohn's Beitrdge zur Biol, der Pflanzen, Bd. ii.

Hefc.2, 1876.)

Cryptogamic Flora of Russia.—We notice the appearance

of the first fasciculus of an important Russian work, by M.
Sredinsky, being a Catalogue of Russian Cryptogams. The
work will be divided into five parts : Vascular Cryptogams,

Musci, Lichens, Fungi, Characese, and Algae, each part to appear

in several separate fascicules. The first fasciculus is a description

of the Vascular Cryptogams of Southern Russia, Transcaucasia,

and the neighbourhood of St. Petersburg. Much valuable mate-
rial, collected by Russian botanists, is already in the hands of

the author, and many members of the St. Petersburg Society of

Naturalists have promised to supply him with much additional

material for his valuable work.

Alg/E of the Gulf of Finland.—At the last meeting,

February 28, of the St. Petersburg Society of Naturalists, M.
Gobi made an interesting communication on the Algce of the

Gulf of Finland. They are not numerous and have migrated from
the Atlantic Ocean. Towards the east the red Algse become rare,

and all diminish in number and size. It must be observed also

that the red Algae of the Gulf of Finland have almost nothing in

common with those of the White Sea, which circumstance is an
argument against the existence of a former communication
between the Baltic and the White Sea advocated by some

geologists, but more and more discountenanced by the latest

explorations. Describing in detail the most important forms of

red Algae of the Gulf of Finland, M. Gobi exhibited a complete

collection of them, together with a series of drawings and of

microscopical plates from the same.

Botanical Geography of Russia.—The seventh volume

of the Memoirs of the St. Petersburg Society of Naturalists

contains a most valuable contribution to the botanical geography

of Russia, by M. Gobi, " On the Influence of the Valdai-

plateau on the Geographical Distribution of Plants, with a

Sketch of the Flora of tin Western Part of Novgorod Govern-

ment," The author begins with a detailed description of the

orography of the region, of its geological structure, its soil and

subsoil, its marshes, lakes, &c., and deals at length with the

climate of the country. Further, after a review of former

botanical works dealing with the same region, he gives a list of

plants growing on the plateau (615 Phanerogams). The fourth

chapter is devoted to a delineation of the main topographico-

botanical subdivisions of the flora ; and the fifth is a detailed

discussion of the relations existing between the flora of the

plateau and those of neighbouring tracts. After some general

remarks the author traces here the boundaries of the regions

occupied by about fifty plants, which boundary-lines run either

across the plateau or along its slopes. The intrusion of these

plants from the north, north-east, and south is graphically shown

on three maps accompanying the paper.

NOTES
We understand that the Council of the new University

College, Bristol, intend shortly to appoint a Principal of the

College. We presume that the claims of science will be well

considered in the appointment, as the movement to which the

college owes its origin took its rise in the desire to found a school

of science for the West of England and South Wales. In the

interests of the higher scientific and literary education, we hope

that the Council^may be successful in securing the services of an

eminent man for_so_important a post.

At the monthly meeting of the Council of the University

College of Wales, one of the governors present expressed his

intention to give 200/. a year for three years, to be applied in

such form as the Council may deem best in connection with the

college for the encouragement of scientific agriculture.

The President and Fellows of the Chemical Society dined

together at Willis's Rooms on Tuesday evening, the company

numbering about 200, and including some of the most distin-

guished names"^in science. Prof. Huxley, in responding to the

toast of the Learned Societies, pointed out that most of the

younger London scientific societies are offshoots, or "buds," of

the Royal Society ; the latter, he maintained, now more than at

.

any other time, needed sympathy and support. Prof. Huxley

alluded with some humour to the extraordinary claims put in by

some applicants for a share of the government grant, one gentle-

man alone having asked for 3,000/. out of the 4,000/. Some of

the applicants reminded him of the Irishman who requested

government to give him an appointment in any capacity ia

Church, Army, Navy, or Civil Service, his sole qualifications,

the applicant confessed, being an inexhaustible fund of animal

spirits and a keen sense of humour.

An influential meeting was held at the Mansion House on
Tuesday in support of the erection of an Imperial Museum for

India and the Colonies, to which scheme we have already re-

ferred in detail. The proposal met with the warm approval of

the meeting, and it was resolved that steps should be taken to

move in the matter, and have a building erected on the Thames
Embankment, on the site of the now demolished Fife House.

The Morning Pott of March 15 contains an article on the

present state of the Loan Collection of Scientific Apparatus, and
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enumerates a number of collections that after the removal of

foreign loans still remain to form the nucleus of a permanent

museum. It points out that though the galleries have had to be

closed in consequence of packing, the lectures have kept up the

continuity of the scheme, and the apparatus forming the subject of

the lectures have been brought into the lecture theatre as wanted.

It adds, ' * There seems a fair probability that the nucleus of the

permanent collection can be thrown open early in May."

The obstacles hitherto presented to the medical education of

women in England appear suddenly to have collapsed. The

enabling Act of last session, introduced by the Right Hon.

Russell Gumey, which permitted any licensing body to examine

women for its diplomas, was first of all accepted by the Queen's

University for Ireland and the Royal College of Physicians for

Dublin. The example of these bodies has been speedily followed

by the University of London. At a recent meeting the Senate

reversed its decision of two years ago, and decided, by a majority

of fourteen to eight, to admit women to its medical degrees.

Among the majority are found the names of two of the most

eminent medical men in London, who supported the motion on

the ground that it was the duty of the University to give effect to

the resolution arrived at by the Medical Council and by Parlia-

ment, that women should not be debarred from entering the pro-

fession. Since the matriculation examination is the sole avenue

to all degrees in the University, this examination is now
thrown open to women who present themselves with the inten-

tion of following it up by a course of medical studies. All

these concessions to the friends of the medical education of

women were, however, but barren victories as long as the hos-

pitals closed their doors against the admission of female students

to clinical instruction. Every hospital in London to which a

medical school is already attached has refused this permission
;

and one chance only remained. The Royal Free Hospital in

Gray's Inn Road is a general hospital containing the maxi-

mum number of beds required by any licensing body, and free

from the difficulty of having already attached to it a school of

male students. At the instance of the London School of Medi-

cine for Women, the subject was last week brought before the

Governing Body of this hospital, and a resolution was unani-

mously passed that, since they were the only body in London in

a position to grant this privilege, it was their duty to throw open

their hospital to female students. This decision, due mainly to

the untiring exertions of the Treasurer to the London School of

Medicine for Women in Henrietta Street, Brunswick Square,

the Right Hon, J. Stansfeld, M.P., has only come just in time

to prevent the breaking up of that institution. The executive

committee of that school, at which regular courses of lectures in

the whole curriculum of medical study have now been given for

three years, had determined that, unless they could, before the

close of this winter session, announced to the students that there

was a prospect of solving the hospital difficulty in London, they

must close the school in the summer, and recommend the stu-

dents to go abroad for their clinical studies. The winter session

closes next week, and it was only last Saturday that the an-

nouncement was made, in consequence of the decision of the

Governing Body of the Royal Free Hospital, arrived at the pre-

ceding Wednesday. For the purpose of making the necessary

arrangements, the Medical School for Women has entered into

heavy engagements of a pecuniary nature, to enable them to

fulfil which they will require the liberal support of the friends of

the movement. With regard to the University of London, it is

felt that the present position of admitting women to its medical
degrees only, and to no others, is not one that can be per-

manently sustained ; but any further extension of its privileges

can only be effected by a new charter, or by an enabling Act
similar to that of last session, applicable to all degrees.

Prof. Garrod completed on Tuesday his course of lec-

tures at the Royal Institution on " The Human Form, its

Structure in Relation to its Contour." Although some of the

lectures have consisted of anatomical details, illustrated with

diagrams prepared for a medical school, the attendances have

been large in comparison with those of other Royal Institution

courses, and ladies have formed more than a half of the audiences.

Prof. Garrod's object was to describe the parts of the structure

of the body which affect the contour in such natural attitudes as

are commonly portrayed in works of art. Several ingenious

working models to illustrate the action of different parts of the

body were devised especially for these lecture?, and a colossal

wooden model of a disarticulated human skeleton was also

specially prepared.

M Waddington has appointed M. Maindron a Chevalier of

the Legion of Honour for services rendered to science in the

capacity of secretary of the French Transit of Venus Commis-
sion. A new volume will be issued very shortly by the French
Academy.

TuNGSTATE of soda has been much talked about lately as

valuable, when mixed with ordinary starch, for rendering muslin

dresses uninflammable. Prof. Gladstone and Dr. Alder Wright

have both brought it before audiences at the Royal Institution,

Dr. Wright showing its efficacy by having a muslin dress so pre-

pared for one of his assistants to wear, in which he walked about

over flames. In repeating the demonstration in the course of a

lecture at South Kensington, on Saturday evening, it was fortu-

nate that Dr. Wright had the dress placed on a dummy instead

of being worn by an assistant, for no sooner was a light applied

to it than it blazed up and was consumed. Why this happened

could not be explained, as it is believed no mistake had been

made in the preparation. No doubt the exact conditions under

which the tungstate is reliable will be a subject for further

investigation.

M, Redier, barometer maker to the French Association for

the Advancement of Science, has devised a barometer for warn-

ing miners when the atmospheric pressure is undergoing a sudden

depression so that they may be on their guard against fire-damp

explosion.

Rural meteorology is progressing rapidly in France, No
fewer than 500 parishes receive by telegraph daily warnings from

the observatory. The telegrams summarising the readings taken

at seven or eight o'clock in the morning (local time) from Con-

stantinople to Valentia, arrive daily at two o'clock in each

parish in connection with the observatory. The number of

parishes is being daily increased.

Everyone knows that the aneroid barometer is composed ot

a metallic box exhausted of air and kept in a state of tension by
an interior spring, A French optician has conceived the idea of

substituting for the spring a weight attached to the exterior by a

hook underneath.

In a forcible article in the Cape Argus, for January 23, it is

shown how much service could be done to farmers and others by
giving them timely warning of approachiug unfavourable weather.

Suchwarning can only be based on extensive and carefully collected

data, involving work which cannot be done for nothing. The
Argus, therefore, reasonably urges that it is the duty of the Cape
Parliament to provide the means of carrying on work that would
undoubtedly benefit the whole colony.

Seven warnings have been sent to Europe by the Meteoro-

logical Office established by the New York Herald, since the

end of February. Six of the predicted storms were felt in Paris,

having crossed the Atlantic with a velocity somewhat less than

had been anticipated.

A BRIGHT violet meteor was observed at St. Etienne on

March 11 at two o'clock in the morning, in the southern part of
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the horizon. It was travelling with great velocity from west to

east. No detonation was heard.

It is stated that on the 5th instant a rather severe earthquake

was felt in the districts of Ilallsback, Lerback, Bodame, and
Skollersha, in the county of Nerike, Sweden, a distance of about

ten English miles. The shocks were strong enough to shake

the houses and make china and even heavier objects tumble
down. The earthquake was also felt in the Province of Oster-

gotland. It is stated also that the island of Mull has been visited

by an earthquake, which, although it lasted only a minute,

caused much commotion in the island.

The Sedgwick Prize Essays must be sent in to the Registrary

on or before October i, i8jg, not as stated in last week's

Nature (p. 439) on or before October i, 1880. The award is

to be made in the Lent Term, 1880.

At the meeting of the Swedish Academy on February 14,

Prof. Nordenskjold read a paper by Dr. Kjelman, on "The
Algae of the Kara Sea," from which it appears that the sea,

contrary to current opinion, is full of algoe, which sometimes

attain gigantic sizes. The professor exhibited also photographic

views of glaciers of the interior of Greenland, taken in 1870,

by M. Berggion. They are true representations of views of the

glacial peiiod now prevailing in Greenland.

The Stockhohn Dagladct states that recently Prof. Norden-
skjold and the companions of his last travel, Messrs. Kjelman
Lundstrom, Tribom, Stucksberg, and Theel, as well as Mr
Oscar Dickson, were entertained by the King of S >veden at

dinner, where the question as to Prof. Nordenskjold's expe-

dition in 1878 was discusstd. The king promised to place at

Prof. Nordenskjold's disposal the steamer Sophia on the same
terms as in 1868, and the pecuniary means for the expedition are

promised by Mr. Dickson. The expedition proposes to explore

the Arctic Ocean east of the Yenissei as far as Behring's Strait.

Some Russian naturalists have applied to Prof. Nordenskjold to

be permitted to take part in the explorations.

Prof. Ahlquist and students Bohm and Bergroth started on

February 24 from Helsingfors on their ethnographical journey to

the mouth of the Obi (Nature, vol. xv., p. 207).

At the last meeting of the St. Petersburg Society of Natu-

ralists the programme of a botanical excursion to the Fergana

province and the Pamir plateau, to be undertaken this year by

M. Smirnof, was discussed and agreed to.

We regret to notice the death of Admiral Sir Edward Belchei'

whose name is so well known in connection with the Arctic

exploration of about a generation ago. Sir Edward was in his

seventy-ninth year, and began his naval career sixty-six years

ago. He did a great amount of surveying work in various parts

of the world. He had almost retired from active work when, in

1852, he was sent out in command of one of the expeditions in

search of Sir John Franklin. Although the search was unsuc-

cessful, and the vessel had to be abandoned in 1854, the work
then done by Sir Edward Belcher was sufficient to win for him a

worthy place among Arctic heroes.

We notice in the seventh volume of the Memoirs of the St.

Petersburg Society of Naturalists a paper, by M. Alenitzin, on

the existence, In the Aralo-Caspian region, of a rise of land in a

direction fiom south-east to north-west, and on the causes of the

change of bed of the Amu-darya. Combining some observations

relative to the structure of the shores of lakes Aral and Balkhash,

the author proves that the south-eastern shores of both lakes have,

during the recent geological period, been rising ; and he explains by

this circumstance the rapid undermining by the Amu of its right

bank, at the point where the river turned in former times sharply

to the west. This undermining, assisted by a relative rising of

the upper parts of the river, resulted in an excavation of a bed
directed to the north. Whatever may be thought of his theories

the reader will find in M. Alenitzin's paper interesting informa-

tion on the structure of the shores of both Central Asian interior

seas.

The same volume contains an interesting note, by Prof.

Feofilaktoff, on the diluvial deposits in Kieff and Pohava govern-

ments, containing the general results arrived at by the author

during his many years' explorations, the details of which will be
found in the Memoirs of the Kharkof Society of Naturalists for

1874.

The latest news received by the St. Petersburg Geographical
Society from M. Pot^nin, announces that the expedition was
stopped at Khobdo by the arrival of winter. The proposed
further route of the expedition is across the great ridge which
runs between the Altai and the Khangai, but the masses of snow
which usually accumulated in the mountain-passes south of the

Djabgan River made any further advance during winter impos-

sible. Staying at Khobdo the expedition will make many im-

portant ethnographical observations, and collect information as

to the trade of this place. As to Col. Prjevalsky, no news has

been received from him, and probably will not for a long time.

In November he was at Korleh, on his way to Lob-nor, entering

thus on a country which has no communication with Russia.

News may be expected only when he returns to Kuldsha, before

undertaking his journey to Thibet.

The secretary of the St. Petersburg Geographical Society

announces the return to the capital of M. Wojeikoff from his

meteorological journey round the world. The countries he
visited last were India, Java, and Japan. The visit to Japan
was especially interesting, as M. Wojeikoff made an excursion

into a part of the interior never visited before by Europeans, and
collected very valuable information as to the Ainos tribe. The
observations made during the journey will be the subject of com-
munications to the Geographical Society.

At a sectional meeting of the Chester Society of Natural

Science held last month Mr. J, D. Siddall read a paper on
Foraminifera and other Microzoa in neighbouring limestone

rocks, during the course of which he announced his discovery of

Radiolarians, first, in the Halkin, and afterwards in the Minera

limestone?. Mr. Siddall had prepared several polished blocks

to illustrate his lecture. Two of these showed specimens of

beautifully preserved Radiolarians. Other members of this

flourishing society have since obtained similar results by follow-

ing his method of preparing these interesting microscopic objects-

In £ome of the best pieces most of the types to be seen in thin slices

of Barbadoes earth are represented, and in as great abundance.

This discovery furnishes a capital example of the rewards which

sooner or later follow patient scientific investigations. By this

discovery Mr. Siddall has thrown back our knowledge of the

distribution of Radiolarians in timejrom Mesozoic, if no from

Tertiary, to Palaeozoic formations.

The additions to the Zoological Society's Gardens during the

past week include two Orang-outangs (Simia satyrus) from

Borneo, presented by Dr. R. Sim, F.Z.S. ; a Green Monkey
{Ccrcopithecus callilrichtis) from West Africa, presented by Mr,

J. Mason Allen ; a Grivet Monkey {Cercopithecus griseo-viridis)

from North-east Africa, presented by Mr. J. Walter Richardson
;

a Cape Hyrax {Hyrax capensis) from South Africa, a Chinese

Blue Magpie {(Jrocissa sinensis) from China, a Red-capped Parrot

(Pionopsitla pileata) from Brazil, three Red- eared Conures

[Conurus cruentatus) from South America, a Sarus Crane {Gtus

antigone) from North India, an Arabian Baboon {Cynocephalus

hamadryas) from Arabia, purchased; an American Jabiru

(Mycteria americatm) from South America, deposited ; a

Common Badger {Meles taxus), born in the Gardens.
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IRON AND STEEL INSTITUTE

Address of the President, C. William Siemens,.D.C.L.,
F.R.S.

•T^HE Iron and Steel Institute opened its London Session on
-*- Tuesday, and yesterday Dr. C. W. Siemens gave his presi-

dential address.

Dr. Siemens, after referring to the origin and progress of the

Institute, touched upon several topics of interest to those con-

nected with the iron and steel industries.

Speaking of Education, Dr. Siemens said :—Intimately con-

nected with the interests of this institution, and with the pros-

perity of the iron trade, is the subject of technical education.

It is not many years since practical knowledge was regarded as

the one thing requisite in an iron smelter, whilst theoretical

knowledge of the chemical and mechanical principles involved

in the operations was viewed with considerable suspicion. The
aversion to scientific reasoning upon metallurgical processes ex-

tended even to the authors who protessed to enlighten us upon
these subjects ; and we find, in technological v/orks of the early

part of the present century, little more than eye-witness accounts

of the processes pursued by the operating smelter, and no at-

tempt to reconcile those operations with scientific facts. A great

step in advance was made in this country by Dr. Percy, when,
in 1864, he published his remarkable "Metallurgy of Iron and
Steel." Here we find the gradual processes of iron smelting

passed in review, and supported by chemical analyses of the

fuel, ores, and fluxing materials employed, and of the metal,

slags, and cinder produced in the operation. On the continent

of Europe the researches of Ebelmann, and the technological

writings of Karsten, Tunner, Gruner, Karl, Akermann, and
others, have also contributed largely towards a more rational

conception of the processes employed in iron smelting.

It must be conceded to the nations of the Continent of

Europe that they were the first to recognise the necessity of

technical education, and it has been chiefly in consequence of

their increasing competition with the producers of this country,

that the attention of the latter has been forcibly drawn to this

subject. The only special educational establishment for the

metallurgist of Great Britain is the School of Mines. This insti-

tution has unquestionably already produced most excellent

results in furnishing us with young metallurgists, qualified to

make good careers for themselves, and to advance the practical

processes of iron making. But it is equally evident that that

institution is still susceptible of great improvement, by adding to

the branches of knowledge now taught at Jermyn Street, and I

cannot help thinking that a step in the wrong direction has
recently been made in separating geographically and administra-

tively the instruction in pure chemistry from that in applied

chemistry, geology, and mineralogy. If properly supported,

the School of Mines might become one of the best and largest

institutions of its kind, but it would be an error to suppose that,

however successful it might be, it could be made to suffice for

the requirements of the whole country. Other similar institu-

tions will have to be opened in provincial centres, and we have
an excellent example set us by the town of Manchester, which,
in creating its Owens College, has laid the foundation for a
technical university, capable of imparting useful knowledge to

the technologist of the future.

Technical education is here spoken of in contradistinction to

the purely classic and scientific education of the Universities,

but it must not be supposed that I would advocate any attempt
at comprising in its curriculum a practical working of the pro-

cesses which the student would have to direct in after-life. This
has been attempted at many of the polytechnic schools of the

Continent with results decidedly unfavourable to the useful career

of the student. The practice taught in such establishments is

devoid of the commercial element, and must of necessity be an
objectionable practice, engendering conceit in the mind of the

student, which will stand in the way of the unbiassed application

of his mind to real work. Let technical schools confine them-
selves to the teaching of those natural sciences which bear upon
practice, but let practice itself be taught in the workshop and in

the metallurgical works.
After referring to the question of Labour, Dr. Siemens spoke

in some detail on that of Fuel, Fuel, in the widest acceptation
of the word, may be said to comprise all potential force which
we may call into requisition for effecting our purposes of heating
and working the materials with which we have to deal, although
in a more restricted sense it comprises only those carbonaceous

ea in Square
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North Staffordshire, where a large area of coal and blackband
ironstone is being opened up, under the auspices of his Grace
the Duke of Sutherland, by our member, Mr. Homer.

Dr. Siemens then spoke of Anthracite and the large extent to

which it was used in America, of Lignite and Peat, which may be
looked on as coal in formation. After referring to natural

gaseous fuel he went on to say :

—

Although the use of natural gas is not likely to assume very
large proportions owing to its rare occurrence, its application at

Pittsburg has forcibly reminded me of a project I had occasion

to put forward a good many years ago, namely to erect gas pro-

ducers at the bottom of coal mines, and by the conversion of

sclid into gaseous fuel, to save entirely the labour of raising and
carrying the latter to its destination. The gaseous fuel, in

ascending from the bottom of the mine to the bank, would
acquire in its ascent (owing to its temperature and low specific

gravity), an onward pressure sufficient to propel it through pipes

or culverts to a considerable distance, and it would be possible

in this way to supply townships with heating gas, not only for

use in factories, but, to a great extent, for domestic purposes
also. In 1869, a company, in which I took a leading interest,

was formed at Birmingham, under the sanction of the Town
Council, to fupply the town of Birmingham with heating gas at

the rate of 6(/. per 1,000 cubic feet, but their object was defeated

by the existing gas companies, who opposed their bill in Parliament
upon the ground that it would interfere with vested interests. I

am still satisfied, however, that such a plan could be carried out
with great advantage to the public ; and although I am no longer

specifically interested in the matter, I would gladly lend my aid

to those who might be willing to realise the same.
With reference to water power, Dr. Siemens said :—The ad-

vantage of utilising water power applies chiefly to continental

countries, with large elevated plateaus, such as Sweden and the
United States of North America, and it is interesting to con-

template the nriagnitude of power which is now for the most
part lost, but which may be, sooner or later, called into requisi-

tion.

Take the Falls of Niagara as a familiar example. The amount
of water passing over this fall has been estimated at 100 millions

of Ions per hour, and its perpendicular descent may be taken at

150 feet, without counting the rapids, which represent a further

fall of 150 feet, making a total of 300 feet between lake and lake.

But the force represented by the principal fall alone amounts to

16,800,000 horse-power, an amount which, if it had to be pro-

duced by steam, would necessitate an expenditure of not less than

266,000,000 tons of coal per annum, taking the consumption of

coal at 4 lbs. per horse-power per hour. In other words, all the

coal raided throughout the world would barely suffice to produce
the amount of power that continually runs to waste at this

one great fall. It would not be difficult, indeed, to realise a

large proportion of the power so wasted, by means of turbines

and water-wheels erected on the shores of the deep river

below the falls, supplying them from canals cut along the

edges. But it would be impossible to utilise the power on the

spot, the district being devoid of mineral wealth, or other

natural inducements for the establishment of factories. In order

practically to render available the force of falling water at this

and the thousands of other places under analogous conditions.

Me must devise a practicable means of carrying the power to a
distance. Sir William Armstrong has taught us how to carry

and utilise water power at a distance, if conveyed through high-

pressure mains, and at Schaffhausen, in Switzerland, as well as

at some other places on the Continent, it is conveyed by means of

quick-working steel ropes passing over large pulleys. By
these means, power may be carried to a distance of one or

two miles without difficulty. Time will probably reveal to

us effectual means of carrying power to great distances,

but I cannot refrain from alluding to one which is, in my
opinion, worthy of consideration, namely, the electrical

conductor. Suppose water power to be employed to give

motion to a dynanio-e!ectrical machine— a very powerful electrical

current is the result. This may be carried to a great distance,

through a large metallic conductor, and there be made to impart
motion to electro-magnetic engines to ignite the carbon points of
electric lamps, or to effect the separation of metals from their

combinations. A copper rod of 3 in. in diameter would be
capable of transmitting 1,000 horse-power a distance of say

30 miles, an amount sufficient to supply one quarter of a million

candle power which would suffice to illuminate a moderately
sized town.
The use of electrical power has sometimes been suggested as

a substitute for steam power, but it should be borne in mind
that so long as the electric power depends upon a galvanic bat-

tery, it must be much more costly than steam power, inasmuch
as the combustible consumed in the battery is zinc, a substance

necessarily much more expensive than coal ; but this question

assumes a totally different aspect if in the production of the

electric current a natural force is used which could not otherwise

be rendered available.

Dr. Siemens then went on to speak of the processes of manu-
facture, sketching briefly the history of the improvements in

these processes, and concluded by referring to the various appli-

cations of steel. Speaking of the means of preserving iron

and steel from rust, he referred to Prof. BarfT's recently dis-

covered process. This consists in exposing the metallic surfaces,

while heated to redness, to the action of superheated steam, thus

producing upon their surface the magnetic oxide of iron, which,

unlike common rust, possesses the characteristic of permanency,
and adheres closely to the metallic surface below. In this respect

it is analogous to zinc oxide adhering to and protecting metallic

zinc, with this further advantage in its favour, that the magnetic
oxide is practically insoluble in sea water and other weak saline

solutions.

Dr. Siemens concluded his valuable address by urging upon
the Institute, now that it has attained to such importance, to

obtain recognition in official quarters and to become possessed of

a habitation in a central position, and in such a building as would
serve the societies devoted to applied science in the same way
that Burlington House does those devoted to pure science.

SOCIETIES AND ACADEMIES
London

Mathematical Society, March 8.—Mr. C. W. Merrifield,

F.R.S., vice-president, in the chair.—The following communi-
cations were made :—On a new view of the Pascal hexagram, by
Mr. T. Cotterill. In a system of co-planar points, the number of

intersections of two chords is a multiple of 3. In the case of

the hexagram the forty-five points thus derived are divided into

four sets of triangles—(i) The three intersections of the chords
joining four points form a triad self-conjugate to the conies

through the four points. (2) Any three non-conterminous chords

intersect in three points, forming a diagonal triangle. In each
of these two cases, a derived point determines uniquely its cor-

responding triad, the number of triads being fifteen. (3) An
inscribed triangle determines an opposite inscribed triangle ; the

three intersections of the pairs of sides supposed to correspond

form a triangle, the intersections of two inscribed triangles, the

nine intersections of the two triangles forming an ennead. (4) The
three intersections of the opposite sides of a hexagon of the

system form a Pascal triangle. The number of triangles in each

of the two last cases is sixty ; to each triangle of one set corre-

sponding a triangle of the other, as well as a triad of the

second set, the nine points forming three triads of the first set.

Denoting, then, the primitive points by italics and fifteen of the

derived points (no two of which are conjugate) by Greek letters,

we obtain all the derived points by accenting once and twice the

Greek letters to form self-conjugate triads. Tables are then

formed in matrices of the nine chords joining the vertices of two
opposite triangles and their eighteen intersections, found to con-

sist of six triangles of each of the second and fourth sets. To
these corresponds a matrix containing the nine intersections of

the two triangles. In the case of a conic hexagram, the pro-

perties of the sixty points of intersection of chords with the

tangents at the conic points are then examined.—On a class of

integers expressible as the sum of two integral squares, by Mr.

T. Muir. [The class of integers considered included those whose
squaie root, when expressed as a continued fraction, has two
middle terms in the cycle of partial denominators. A general

expression was given for all such integers, and an equivalent

expression in the form of the sum of two squares.]—Some
properties of the double-theta functions, by Prof. Cayley, F. R.S.

(founded on papers by Goepel and Rosenhain).—A property of

an envelope, by Mr. J. J. Walker.

Chemical Society, March 15.—Prof. Abel, F.R.S., presi-

dent, in the chair.—The secretary read a paper by Dr. W. A.
Tilden and Mr. W. A. Shenstone, on isomeric nitroso terpenes,

being a further contribution to Dr. Tilden's previous researches

on these compound?. This was followed by «. communication
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entitled " Preparation of Copper-zinc Couples," by Dr. J. H.
Gladstone, and Mr. A. Tribe, which was experimentally illus-

trated ; it gave the details of the experiments made to ascertain

the conditions for the preparation of a couple of maximum
activity. The other papers were on chromium pig-iron, by Mr.
E. Riley; a note on gardenin, by D-. J. Stenhouse and Mr. C.

E. Groves ; two papers by Mr. M. M. P. Muir entitle! " Addi-
tional No^e on a process for estimating Bismuth volumetrically,"

and " On certain Bis'iiuth Compounds," Part IV. ; and a note

by Dr. M. Simpson and Mr. C. O. Keeffe, on the determination

of urea by means of hypobromite.

Victoria (Philosophical) Institute, February 5.—Dr. C.
Brooke, F.R.S., in the chair.—A paper was read by Prof.

Birks, of Cambridge, on " The Bib^e and Modern Astronomy."

Geneva

Physical and Natural History Society, January 18.—
M. Ernest Favre read a paper on th; question of the origin of

the gravels which are found in the portion of the Alps under
the glacial soil, and which are known as the old alluvium. This
is formed in the vicinity of the ancient glaciers, as is proved by
the following facts : (i) The presence of glacial soil in two loca-

lities in the neighbourhood of Geneva, in the very interior of the

alluvium, at several metres under the great glacial sheet
; (2) the

very different heights at which the alluvium is deposited in the

interior of the same basin
; (3) the fact that it is fo'-med of the

same elements, large pebbles and fossil sand at whatever dis-

tance it is observed from the foot of the Alps ; the disappearance

of these depots begins the limit of the ancient glaciers.—M.
Philippe Plantamour has undertaken observations on the variations

of the level of the Lake of Geneva, similar to those of Prof. F. A.
Forel at Morges. They confirm the theory of the perpetual oscil-

lation to which the surface of the water is subject, as shown by
Dr. Forel, and which lasts about an hour and a quarter in the lon-

gitudinal direction. The variations of level, or seiches, are much
greater in the neigbourhood of Geneva, at the western extremity

of the lake than at Morges, a 1 ttle beyond the middle of its length

towards the east, and they are in the oppoiite direction, A
registering limnimetre, which is to be erected by M. Th. Plant-

amour, will permit of following with a new facility the phases
of the phenomenon, and of comparing them with those which
occur at Morges.

M Paris

Academy of Sciences, March 12.—M. Peligot in the

chair.—The following papers were read :—Theorems relative to

series of isoperimetric triangles which have one side of constant

.•-ize, and satisfy three other diverse conditions, by M. Chasles.

—

Influence of pressure on chemical phenomena, by M. Berthelot.

lie cites an experiment of Quincke's showing that the liberation

of hydrogen from zinc and sulphuric acid is not stopped by
pressure of the gas, but only retarded. It goes on so long as
I here is acid to saturate or zinc to dissolve.—On a metallic iron

found at Santa Catarina( Brazil), by M. Damour. This is sup-

posed of meteoric origin. The small quantities of carbon (o"0020)

and silicium (o'ocoi) in it are like those of the best qualities of
iron obtained in industry, while the proportion of nickel (o"3397)

considerably exceeds that of meteoric irons hitherto known. To
this latter is doubtless due its resistance to oxidation in moist
air and to the action of dilute sulphuric and hydrochloric acids.

M. Boussingault stated he had had cast in his laboratory 62 per
cent, steel and 38 nickel. A polished face of the alloy did not
rust in contact with air and water. Of the filings two or three

grains took rust, merely showing the alloy was not entirely

homogeneous. Alloys with 5, 10, or 15 per cent, nickel oxidised
rapidly.—Observations on the na'ive iron of Santa Catarina and on
the pyrrhotine and magnetite associated with it, by M. Daubree.
The masses, when at a high temperature, seem to have been
subjected to oxidising action of air or water, which action pene-
trated into the interior by very fine fissures.—On the main-
tenance of constant temperatures ; second note by M. D'Arsonval.
He heats the apparatus by means of a thermo-siiihon, and the
rSle of the regulator is to proportion the activity of ttie circulation
to the causes of loss. Thus the fire may be of any strength ; it

gives its heat to a liquid which distributes it as the regulator
allows.—On the annual aberration and annual parallax of stars,
Ijy M. Kericuff. He corrects some mistakes in the formulae
made for these.—Applications cf a theorem comprising the two
prmciples of the mechanical theory of heat, by M. Levy.—On
the periodicity of solar spots, by M. Wolf. In a brochure he

gives not only all the epochs of maxima and minima since the

discovery of the spots, but, for a century and a quarter, by
means of a relative number, the monthly energy of the pheno-
menon. He shows by curves the average course of the pheno-
mena and anomalies; also the indices o^ a great period embracing
sixteen small periods of eleven and a half years, or nearly i6S
years.—Measurements of the calorific intensity of the solar radia-

tions received at the surface of the ground, by M. Crova. He
calculates that on January 4, 1876, the heat received on a square

centimetre at right angle, to the direction of the sun's rays from
sunrise to sunset, would be $35 "o cal., that on the surface of the

ground 161 "2 cal. ; for July 11, 1876, the corresponding numbers
are 876"4 cal. and 574"x cal. The heat received at right angles

on January 4 is o"6io of that on July 1 1 ; the heat received on
the surface of the ground on January 4 is o"28i of that on
July II.—Metals which accompany iron, by M, Terrell.

Their proportions are small^ they rarely amount to five

thousandths ; whereas, in native or meteoric iron, they may
be ten per cent. They are chiefly manganese, n'ckel, cobalt,

and chromium ; whi'e copper, vanadium, titanium and tung-

sten occur accidentally.—Chemical study of mistletoe, {Viscunt

album, L ), by M M. Grandeau and Bouton. Inter alia, the

composition of the stem is very near thrt of the leaves, and
the composition of the mistletoes of different species is widely
different. As to nutritive value, the mistletoe of the oak takes

rank with meadow grass of good quality or red clover, the leaves

of the mistletoe of the cornelian and pear trees have equal value
with good hay or aftermath ; while their branches may be com-
pared to the straw of leguminous plants, or the husks of cereils.

—On the electrotonic state in the case of unipolar excitation of

the nerves, by MM. Morat and Toussaint. When the positive

po^e is applied to the nerve, the current is divergent, from the

middle of the nerve it goes towards the two extremities ; it is

thus in the two ends contrary to the proper current of the nerve
;

hence the negative phase of the electrotonic state. If the nega-
tive pole is applied, the battery current converges towards the

middle, and is in the same direction with the proper current,

which it increases (positive phase of the electrotonic state).

—

Acute poisoning by acetate of copper, by MM. Feltz and Ritter.

It is more active than sulphate. The disorders are more intense

and long in fasting animals. One could not swallow the sub-

stance in food or drink without perceiving the taste.—On the

value of certain arguments of transformism, taken from the

evolution of the dental follicles in ruminants, by M. Pietkiewicz.

In these animals there is nothing at all like germs of canines

and incisors, as Goodsir affirmed.—On the unity of the forces in

geology, by M. Hermite.—On the crevasses of the cre'aceous

system, by M. Robert.
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PALM^N ON THE MIGRATION OF BIRDS
Ucber die Zugsirassen dcr Vo^el. Von J. A. Palmdn,

Docent der Zoologie an dcr UniversitJit Helsingfors.

Mit einer lithographirten Tafel. (Leipzig : Engel-

mann, 1876.)

GRANTING it to be true that truth rever dies, it is

undeniable that error is hard to kill. A notable

instance of this last assertion is furnished by the infatua-

tion which possesses so many people, otherwise, perhaps,

not unreasoning, to believe that more or fewer of the

birds which commonly frequent these islands in summer,

pass the winter in a torpid state
—*' hibernate," as they

are pleased to say. Vainly have travellers or residents

on the shores of the Mediterranean, or in the interior of

Africa, told us over and over again, how that as the hot

weather comes to an end with us, our cuckoos, our swifts,

our swallows—nay, almost all our summer birds—come
crowding southwards. As vainly have the same ob-

servers recorded the northward journeys of the same
species, though under somewhat different conditions, on

the approach of our spring. Of course, no one who merits

the title of an ornithologist disregards the plain evidence

thus afforded, or entertains a single doubt as to what it

proves—however strongly he may recognise the fact that

we know little of the paths taken by the migrants, and

next to nothing of the faculty whereby they ordinarily reach

their ancestral summer-home. But there are not a few

persons enjoying among the vulgar of all classes the repu-

tation of being ornithological authorities, and there are

thousands of the general public, who still hanker after the

ancient faith in "hibernation." It may be said that it is

but lost labour to attempt to bring such people to reason,

and so, possibly, it is. Still, the apparent gravity with

which this absurd notion is from time to time propounded,

renders it necessary that its folly should be as often ex-

posed, lest the pertinacity with which it is urged gain for

it adherents among those who think that, as they en-

counter no refutation of it, it mayor must be true, and the

testimony in its support unanswerable. As a rule, there

seems to be an outbreak of the " hibernation " mania

every tv/o years or so. It nearly always presents the

same essential features. Some one, who with the multi-

tude passes for an ornithologist, sends to a newspaper a

second or third-hand story of some nameless person who
in some nameless place found a number of torpid

swallows in the chink of a chalk-pit, or a drowsy land-

rail in a haystack—or, on a log of wood being laid on the

fire, of a cuckoo that woke from its slumber and, emerging

from its retreat, sat on the hob, regardless of its singed

plumage and cheerfully singing its accustomed song.

Occasionally a brilliant imagination, and the desire of

supplying some grateful novelty suggests a diversion of

the details, and the swallows are dragged from a horse-

pond in a casting-net, or have got themselves into an eel-

pot—or the cuckoo is discovered as the billets are being

split. The story, which can be fairly compared with the

I tales of witches' imps, and of our dear old friend the ante-

diluvian toad-in-a-hole, is repeated in many newspapers,

and countless correspondents write letters to their respec-
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tive " organs," citing parallel cases of which they have
heard from their grandmothers, and wonder why " Pro-

fessor " Darwin, Mr. Buckland, or the great " Doctor

"

Owen, do not favour the public with their views on the

matter.

A delightful example of all this occurred not many
weeks since, and one, moreover, marked by so much ori-

ginality of conception as to reveal the hand of a master.

A reverend gentleman published the evidence of a friend's

friend, or that friend's friend's friend (there was a charm-
ing uncertainty on this point, and the final friend was of

course nameless), who watched " a brood of young
swallows too weakly to be able to follow their parents in

their migration." (Here it is to be observed that the
" hibernation" advocates of late years don't deny migra-

tion t'n toto, and that, as explained by the reverend story-

teller, the " swallows must have been martins !") " So the

old birds left them in their nests and plastered them up
with mud." To cut the story short, it is enough to observe

that the ingenious and considerate parents were (as they

expected) rewarded, on their return next spring, by finding

their offspring " none the worse for their six months' in-

carceration," and after this happy ending to the tale had
been told, the sympathies of the British public were duly

roused, and the " hibernation " mania was ready to run its

usual course. On this occasion, however, its symptoms
were more pronounced than usual, and a philosophical

contemporary of ours, always prone to the analysis of

conduct—perhaps also seeing in the story a fresh argu-

ment against experiments on live animals—hastened to

record the story among the news of the week, though
admitting that it was " not much in the way of evidence."

This admission, however, was prefaced by the very

curious statement that " It is at least quite conceivable

that a creature which had been a hibernator generations

ago, and which had since discovered the preferability of

migration to a warmer climate, should yet be able to

return to its old habit in case of need." This remark
might be allowed to pass if it had only been proved that

any bird, since birds ceased to be reptiles, ever had been
a " hibernator." As that is not the case it may be sent

instantly to the limbo of false hypotheses. Still the ad-

mission roused the remonstrances of a correspondent of

the same journal, for he not only " was inclined to think "

the story " authentic," but adduced in its support an
agreeable variation of the fable. His gardener had
assured him " that he had himself seen what he described,
'* layers of young swallows in a hibernating state, when
taking up the flooring of some house in that parish

[Thorpe Arch] during winter." O fortunatos nimmm /

What sights bless the eyes of gardeners ! Layers of

young swallows under our boards or bricks ! How were
the rats and mice kept from feasting on their tender

bodies ? And then if one did happen to die before the

day of release, how sweet would be that superimposed
chamber ! Inviting as the theme is, we must leave it to

record the further progress of this maniacal outbreak.

The next portion of our history introduces us to a new
world and to a family of birds never before accused of

"hibernating." A second correspondent of the same
journal, writing under the honoured initials " R. N.,"

spins a yarn, fit for the fo'castle (if there happen to be an

audience of marines), and tells how humming-birds at

z
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Port Montt {sic) pass the winter in hollow trees, and are

often brought into the houses cold and stiff, perfectly

dormant, and yet when revived by the warmth, able to

fly about the room. They only need a refrigerating ship

to be brought to, and " acclimatised " in, Ireland, or kept

at the Crystal Palace, This is " R. N.'s " idea, not ours,

but he makes it, we doubt not, in all sincerity. We now
fully expect that the next bird charged with "hiber-

nating " will be an ostrich. The phoenix, if he could be
found, would certainly not be safe, but then he is dormant
already. Even now it is perhaps not too late to injure

the reputation of the dodo, and announce that a Rip van
Winkle of the species has been "hibernating," like a
tenrec, in some secluded rift of the rocks in Mauritius.

That truth will prevail in due time there can be no
doubt, and these tales of " hibernation" will serve to

amuse future generations, even as that marvellous and
circumstantial account of the evolution of Bemacle-
geese from shell-fishes now causes mirth to us—mirth

mingled with regret at the stupid credulity of our quasi-

scientific forefathers. Yet hardly so. It would be an
injustice to the venerable Gerard to put on a par with

him these story-tellers of to-day. The old herbalist had
but little light, but what little light he had he did not

neglect. Our contemporaries shut their eyes and ears to

that which is before them. Their wilful ignorance is

absolutely criminal, therefore shall they receive greater

condemnation. If any of them is open to conviction, let

him reflect on this single fact. The young cuckoo, when
we last see it in autumn, is clad in a plumage of reddish-

brown or liver-colour. When cuckoos reappear in spring,

they are, almost without exception, in their proverbial
" grey," It is obvious, then, either that the young birds

have moulted in the meanwhile, or else they have
perished in the process of "hibernation," This latter

alternative would soon put an end to the species, and
cannot for a moment be entertained. But as regards the

former, every physiologist will agree that while an animal
is torpid, all growth is suspended—yet on the " hiberna-

tion " theory, these young cuckoos must have put off their

nestling feathers, and grown those characteristic of

maturity, during the time when nearly all the animal
functions are at rest. Therefore it simply stands that
" hibernation " in the case of the cuckoo is an impossi-

bility. The same, too, with swallows. It is known that

they renew their feathers about Christmas, The plumage
of the young swallow in its first autumn does not differ so

strikingly from that of the adult, as it does in the cuckoo,

but any one pretending to ornithological knowledge, must
know that the swallow of the preceding year can be
equally declared to have changed its feathers since the

last autumn, and indeed the fact of this winter-moult has
been observed in caged birds, and recorded many years

since by Mr. James Pearson, whose account, verified by
Sir John Trevelyan, was published by Bewick eighty years

ago ("Land Birds," p, 249, Ed, 1797). Hence it follows

that neither swallows nor cuckoos—thus moulting in the

winter months— do, as has been asserted, "hibernate."

It is indeed somewhat humiliating to be at this day
refuting an error which has been so often refuted before,

but necessity knows no law, and the widely- spread fallacy

creates the necessity. Furthermore, this protest against
the sciolism of the age has led us away from our parti-

cular object, which is to notice the remarkably careful

and painstaking work of Herr Palmdn, originally pub-
lished in Swedish in 1874, and now appearing in a

German translation, which will have many more readers.

This treatise does not indeed (as will be seen from its

title) profess to treat of more than one branch of the mi-
gration question. Its scope is properly limited to a con-

sideration of the routes taken by birds of passage in their

migration ; but on that account it is none the less a valu-

able contribution to the already extensive literature of the

subject, and in this German version the author appends
some remarks of more general interest. He seems to

have availed himself of all the information, as to his main
point, that he could collect, and the wonder, perhaps, is

that, living in Finland, he has been able to amass so

much. His work is weak, it must be confessed, in detail

as to the migratory birds of our own islands, but, as

we think, from no fault of his own, since most of those

who delight to consider themselves " British Ornitholo-

gists " are content to stand on the ancient ways of their

forefathers, and to disregard everything that happens
beyond the " silver streak " as entirely as if it belonged
to another planet. Thus we doubt much if he would have
greatly gained by studying the various contributions to

"British" ornithology that have appeared since i856>

when the last edition of Garrell's standard work was com-
pleted. We must, however, hold that Herr Palmdn's
assignment of routes to the migratory birds of North-
western Europe is almost purely conjectural. We do
not say it is erroneous— far from that. There is much in

it which will very likely be proved true whenever British

ornithological observers shall be at the pains to observe

to some purpose ; but, at present, his views can, from the

nature of the case, be only accepted provisionally. He
has far different and more solid ground to go upon when
he treats of the migratory birds of Eastern Europe, and
especially of the Russian Empire—whether European
or Asiatic, and every ornithologist owes Herr Palmcn a

debt of gratitude for the compendious abstract he gives

from the mighty works of Pallas's successors, and notably

from those of Dr, von Middendorff,

As regards the routes taken by the migratory birds ot

the Palasarctic region, Herr Palmdu's investigations have
been so concisely summed up by a recent writer in the

last edition of the " Encyclopaedia Britannica " (iii, p, 768)

that we take the liberty of here transcribing them as

there given. These main routes are said to be nine in

number :

—

" The first (A—to use his notation), leaving the Sibe-
rian shores of the Polar Sea, Nova ZembFa, and the
North of Russia, passes down the west coast of Norway
to the North Sea and the British Islands, The second.
(B), proceeding from Spitsbergen and the adjoining
islands, follows much tiie same course, but is prolonged
past France, Spain, and Portugal to the west coast of

Africa, The third (C) starts from Northern Russia, and,
threading the White Sea, and the great Lakes of Onega
and Ladoga, skirts the Gulf of Finland and the southera
part of the Baltic to Holstein and so to Holland, where it

divides—one branch uniting with the second main route

(B), while the other, running up the valley of the Rhine
j

and crossing to that of the Rhone, splits up on reaching '

the Mediterranean, where one path passes down the west- j

em coast of Italy and Sicily, a second takes the line by
Corsica and Sardinia, and a third follows the south

coast of France and eastern coast of Spain—all three
|
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paths eliding in North Africa. The fourth (D), fifth (E),

and sixth (F) main routes depart from the extreme north

of Siberia. The fourth (D) ascending the river Ob,
branches out near Tobolsk— one track, diverging to the

Volga, descends that river and so passes to the Sea of

Azov, the Black Sea, and thence by the Bosphorus and
yligean, to Egypt ; another track makes for the Caspian
by way of the Ural River and so leads to the Pcirsian

Gulf, while two more are lost sight of on the steppes.

The fifth (E) mounts the Jennesei to Lake Baikal and so

passes into Mongolia. The sixth (F) ascends the Lena
and striking the Upper Amoor reaches the Sea of Japan,
where it coalesces with the seventh (G) and eighth (O)
which run from the eastern portion ol Siberia and Kam-
chatka. Besides these the ninth (X) starting from Green-
land and Iceland, parses by the Faeroes to the British

Islands and so joining the second (B) and third (C), runs
down the French coast."

All these routes are plainly laid down on the map which

accompanies the work, and in the absence of more pre-

cise information, it will hardly be in the power of any

British ornithologist to dispute them, though, as before

stated, we must hold them to be in a great measure con-

jectural. In the following chapters the author shows how
necessary it is to know the principal routes taken by birds

in their migrations before we can understand or reason in-

telligibly on their movements, and of very great interest

are his remarks on the Genetic Import of Regular and Irre-

gular Lines of Travel, and on the So-called Migratory

Instinct (chaps. ix. and x.), greatly amplified in the German
version from the brief paragraphs which represent them in

the Swedish original. They are, however, it must be con-

fessed, somewhat verbose ; but, for all that, they are well

worth reading. Though Herr Palmen refers to an article

which appeared in these columns some years ago (Na-
ture, vol. X. p. 415), he does not seem to be aware of the

theory subsequently propounded by Mr. Wallace (vol. x.

p. 459) as to the possible or probable origin of migratory

habits, wherein is expressed, in far fewer words than his

own, what appears to be essentially the same thing. For
" Migratory Instinct " Herr Palmen substitutes " Expe-

rience" as the piloting power, and though there is much
to be said in favour of this explanation in many cases,

others there are in which it seems to break down utterly.

How do the young cuckoos which stay in this country a

month or six weeks after their parents (whom, let us

remember, they have never known) have departed find

their way to Africa ? And how do the scores, hundreds,

or thousands of rapacious and wading birds, whose elders

do not accompany them, manage in their autumnal jour-

neys to arrive more or less punctually at the spot which
countless generations of their predecessors have reached
before them ? They have had no " experience," and
though doubtless many perish by the way, a very large

proportion year after year hit off exactly, and at the first

intention, the ancestral landing-place. What, also, can
" experience," which, after all, means only a knowledge of

landmarks, do for the species which travel by night, as

seems to be the habit of very many birds, or for those

which, like at least two of the annual visitants to New
Zealand, traverse a waste of waters .'' At present no solu-

tion of the mystery offers itself, at present such know-
ledge may be too wonderful for us ; but, high as it is, our

faith in the progress of science forbids us to say that we
cannot attain unto it.

OUR BOOK SHELF
Dyiiaviics ; or, Theoretical Mechanics, in Accordance with

the Syllables of the Science and Art Department. By
J. T. Bottomley, M.A., F.R.S.E., F.C.S. (London and
Glasgow : William Collins, Sons, and Co., 1877.)

This little text-book is issued by Messrs. Collins as one of
their Elementary Science Series, and will prove useful to

beginners, by rendering them familiar, at an early stage
of their studies, with the more precise definitions and
nomenclature which have been introduced by modern
writers on dynamics. The distinction, for instance,

between the centre of gravity and the centre of inertia is

much more clearly pointed out than is usual in elemen-
tary works, and the statement that " there is only a
limited number of classes of bodies that possess a centre
of gravity " will probably be read by many with surprise.

The measurement, composition, and resolution of veloci-

ties are treated of in the chapter preceding that on force,

and the methods of measuring forces in terms either of
gravitation units or absolute units are well and fully

discussed. The definition of work given in the last

chapter might, we think, be amended. As it stands at

present it might lead the student to suppose that no
work is done by an agent moving a body, unless the
motion is created in opposition to a resisting force,

though the language employed in some of the examples
would be sufficient to correct such a supposition.

Throughout the work the author assists the student to

obtain " clear physical conceptions regarding the first

principles of dynamics," by frequently directing his

attention to the experimental proofs of the various laws
he enunciates, and by hinting at the physical, rather than
the mathematical, developments of his subject.

On these grounds, we have formed a very favourable
opinion of Mr. Bottomley's work, and we have no doubt
that it will meet with the success it deserves among a wider
class of students than that for which it is specially

designed. A. R.

LETTERS TO THE EDITOR
\The Editor does not hold himself responsiblefor opinions expressed

by his corresponde7its. Neither can he underfake\ to return,

or to correspond viith the writers of, rejected mamisciipts.
A^o notice is taken ofanonymous ccmmunications.'\

Evolution and the Vegetable Kingdom
Mr. Carruthers has embodied in the Contemporary Review

the substance of his Presidential addresses to the Geologists' Asso-
ciation, on which we would ofTer a few points for consideration.

Although not agreeing with Mr. Carruthers as to the infer-

ences to be drawn from the present state of our knowledge of
fossil vegetable remains, we cannot but admire the earnestness with
which he makes a stand in what we regard as a losing cause.

We set a high value on his researches in fossil botany, and his

work is characterised by unvarying and careful exactitude. What-
ever may be his theories, his reputation will rest on a solid basis

of work. Palaeontologists have to thank him for unvarying
kindness and readiness to aid them in their researches, forming
a marked exception to the treatment which botanists usually give

the subject.

In discussing this question, we must keep well in mind
the teaching of Sir Charles Lyel), first as to the insuffi-

ciency of the geological record, especially with regard to

land-surfaces. Considering the denudation and the wasting
action of the waves to which remnants of terrestrial conditiors

are exposed during the slow process of their submergence beneath
the sea, and again during their gradual upheaval, it is surprising

to us not that so few records are preserved, but that any vestiges

whatever remain. Secondly, with regard to lapse of time,

we must get the "chill of poverty out of our bones," and not
misinterpret " the sign of successive events, and conclude that

thousands of years were implied where the language of nature
imports millions." Mr. Carruthers admits the imperfection of
the geological record, although scarcely with sufficient emphasis,
and compares its fragmentary condition to a tablet containing
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the remains of an untnown inscription represented by only a few

of its numerous letters, each of which occupies its proper rela-

tive position to the known and unknown letters of the inscrip-

tion. This is hardly a happy simile as the relative ages of the

beds and strata containing vegetable remains, scattered over the

world, are certainly very far from settled, and their correlative

sequence is in numerous instances still the subject of great dis-

cussion. The relative position of these letters is therefore at

present but vaguely known.
Haeckel supposes " that the sub-marine forests of the primor-

dial period were formed by the huge brown algee or fucoidse."

In the 70,000 feet of sedimentary rocks, from the Laurentian to

the Devonian, beds of carbon ard graphite are abundant ; the

only known vegetation throughout that period is of algae. So far

only Mr. Carruthers agrees with Haeckel ; from this point his views

diverge. During the period of the deposition of these 70,000
feet, time enough surely elapsed (if time only be required) for the

evolution of vascular cryptogams from algte. In the Silurian had
vegetation been equally fitted to resist decay, we should probably

have had plant evolution indicated side by side with that of

animals. liefore leaving the subject of algce, we must differ from
Mr. Carruthers, who says that if rich floras had existed, the lime-

stones of the Llandovery rocks at Malvern would have preserved

them. In these marine rocks at the most sea-weeds could be
expected, and limestone of whatever age do not usually preserve

such traces ; but we know that floras existed by the carbon and
graphite before-mentioned.

Mr. Carruthers urges what he considers as fatal objections to

the doctrine of evolution ; his arguments may be briefly stated

as follows :

—

1. The simultaneous appearance of the three principal groups
of vascular cryptogams, even in a more highly organised condi-

tion than their living representatives.

2. The early appearance of gymnosperms and the want of con-

necting links between these and the lycopods from which they
are supposed to have been developed.

3. The early appearance of monocotyledons.

4. The sudden appearance of dicotyledons, not only in the

lower form as Apetalse, but also as Dialypetalse and Gamopetalse.

5. The persistence in specific character of Salix polaris from
the glacial period until now and over a wide range.

Let us now see on what facts these objections are founded,

and whether the facts are not open to other interpretations.

1. The evolution theory requires that lower groups have de-

veloped until the amount of organisation was reached required

to enable them to fulfil the conditions under which they live,

and to occupy vacant ground in the economy of nature. This

required amount of development may be more or less quickly

attained, and the development of the organism then remains

almost stationary. Side by side with this development, other

development goes on unceasingly, leading to the gradual evo-

lution of entirely different and more highly organised forms.

The cryptogams are paralleled amongst vertebrates by the early

and specialised development of reptilia ; amongst Crustacea by
trilobites, &c. In like way the tetrabranchiate cephalopods,

the brachiopods, and numerous other mollusca,- whose hard
shells resisting decay, have enabled us to trace their life history,

have come down to the present time, just as these vascular crypto-

gams have, not in their most complex and differentiated forms.

We do not expect to find sustained progressive development in

the lower animal and vegetable groups, and are not surprised at

evidence of actual reversion.

2. On their first appearance "the Gymnosperms do not," Mr.
Carruthers says, "present a generalised type, but a remarkable
variety ofgenera and species, all as highly differentiated as any of

the existing forms." Now if this is absolutely the case, and their

Hrst appearance in life is coincidentwith their first appearance in the

fossil record, there is no doubt that they were specially created, and
there is no need of further argument. But the point not yet proved
is that the two are coincident. The occurrence of coniferse in the

Devonian is only known by wood with coniferous structure.

The fruit and foliage, if known, might possibly afford an indica-

tion of the mode in which their course of evolution, as suggested

by Haeckel, had taken place. Unger has described anomalous
woods from Thuringian recks of Devonian age. " Had these

been of earlier age than Miller's Cromarty wood they might h:.ve

been looked upon as one of the steps leading up to the true

Coniferous structure." These may yet be looked on as steps,

for the relative age of these Devonian rocks is still to be fixed.

This occurrence of anomalous wood is at all events not to be
overlooked, if, as is stated, the gymnosperms both structurally and

embryologically form the transition group from ferns to angio-
sperms. The occurrence of Coniferous wood in Devonian rocks
rather shows how great are the gaps to be filled up, and that the
evolution of the gymnosperms commenced at an earlier period than
was supposed, during the formation of the great carbon layers

of the older rocks, and side by side with the development of ferns

and lycopods. The common ancestors of the spore-producing
lycopod and the seed-bearing gymnosperm are to be sought in

remoter times even than the Devonian. There is no evidence that
the Devonian woods were those of the higher and dioecioug

conifers and that conifers first appeared in this form. Little is really

known of the earlier coniferje, but the cycads—the lowest form,
and most nearly allied to ferns—were far more abuadant formerly
than at present. Schimper writes as follows :

—" What form the
prototype of our conifers took in carboniferous times is not satis-

factorily settled, neither fruit nor foliage having been discovered
which could be placed in any order with certainty. The few
fragments placed in Abietinse may belong to Lepidodendron."^ In
the Permian rocks conifers are abundant.

3. Concerning the appearance of Monocotyledons at the base
of the Tiias, the first true monocotyledon, Mr. Carruthers states,

is the stem and spike of an aroideous plant from the lowest carbo-
niferous strata near Edinburgh. 2 Recently a number of addi-

tional specimens have come to light, but Mr. Etheridge,
junior, who is referred to by Mr. Carruthers as having found
them, does not we believe regard them to ba monocotyledons
at all ; and in this view, although we have not examined
them, we are inclined to concur, because it seems unlikely

that so many spikes should be found without foliage. In the
Transactions of the Botanical Society of Edinburgh, vol. xii.

p. 152, Mr. Etheridge points out that the stem of Pothocites was
branched, and what was thought by Paterson to be the remains
of a deciduous spathe was one of a series of small enlargements
which " occur along the course of the stem at regular intervals,

jutting out one on each side opposite one another." This addi-
tional information throws still greater doubt on the correctness of

the determination. At Bournemouth, where aroids are abundant,
leaves only have been found without a single spike. This is not
the first time monocotyledons have been supposed to be present
in the Carboniferous ; for example, Cordaites, a plant now acknow-
ledged to be a gymnosperm—but whether a cycad or conifer is

still, according to Schimper, a matter of doubt—was formerly
supposed to be a palm, and subsequently a Yucca or Dracaena.
The curious twisted bodies called Spirangium are assumed to be
monocotyledons on very slender grounds, their affinities, accord-

ing to high authorities, being completely unknown. Neverthe-
less we find Mr. Carruthers, referring to the Carboniferous,

says :
— " Including these fruits there are probably eight species

of monocotyledons in the later Palaeozoic rocks." But excluding

them there is but one, and that, as just shown, of an extremely
doubtful nature. Monocotyledons occur doubtfully in the Trias

as Yuccites, and in many forms in the Lias, agreeing so far with
Hacckel's table of their pedigree. They gradually increase in

number until the present day. Although we question the reality,

we think the early appearance of a monocotyledon, even if it had
occurred, would no more invalidate the theory of evolution

than does the equally unlooked-for occurrence of mammalian
remains in secondary rocks, invalidate the theory in reference to

animal remains.

4. The next point Mr. Carruthers brings before us is the ap-

pearance of dicotyledons, and as their testimony for or against

evolution is very important, this testimony deserves examination
at some length. Mr. Carruthers regards, as the most fatal objec-

tion to the evolution theory, the supposed fact that representatives

of all the three great groups appear simultaneously in the Upper
Cretaceous rocks. Dicotyledons have been found as low down
as the Neocomian, and their discovery in rocks of this age is

quite recent. Still the evidence that this is their earliest ap-

pearance is purely negative, and no hypothesis is satisfactory

which is based entirely on negative evidence. It is probable -

that dicotyledons may be found in yet earlier rocks—perhaps .|

quite early, although playing an extremely subordinate part.

The Wealden has yielded no monocotyledons, yet we know that

they must have existed ; may not then the earlier forms of

dicotyledons also have existed ? We may parallel the case of the

mammals from the Purbecks. The Purbeck fauna was considered

to show no trace of mammals until the examination of a particular

' Pinus anthracina, Lindley and Hutton, is " certainly a fragment of
Lepidodendroid fruit."—Carr., Geo!. Mag., vol. ix. p. 58.

- Pothocites grantoiti, Paterson. Trans. Bot. Soc. Edinb., vol. i. p. 45,
pi. 3, f. 1-3. Not mentioned by Haeckel or Schimper.

«
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small area of the Purbeck beds revealed their presence in numbers

;

had this spot not been quarried it would have been supposed for

years that mammalia had made their appearance in Eocene
times. Some causes, tending to make the preservation of

dicotyledons difficult were discussed in Nature, vol. xv. p. 281,

and need not be further alluded to here. Mere localised patches
of plant remains are not an unerring index of the character of

a flora at any period. At Bournemouth there are patches just

underlying the lowest marine beds, which are crowded with ferns

only ; other patches contain nothing but ferns, aroids, and
gymnosperms. Had these patches been isolated, inferences of a
most misleading character would have been drawn.
The upper Cretaceous floras are known to us principally from

Aix-la-Chapelle and from Ainerica; but as in both these—-indeed

in most cases—the supposed Cretaceous beds containing plant re-

mains rest on palaeozoic rocks, their relative age is a matter of

uncertainty. M. Barrois fixes it as contemporaneous with his

zone of Belemnitella, but whether he is right in this supposition

or nof, the flora contains ferns and other plants which seem iden-

tical widi those of the Bournemouth beds. In America, in the

Dakota group, we have leaf beds 400 feet thick of the supposed
age of our gray chalk, but the associated marine beds have, mixed
with decidedly Cretaceous forms, shells approaching very closely

those of our London clay. It seems more logical to determine
the age of a rock by the incoming of new types than by the

lingering of old, and the whole paLieontological evidence shows
that these beds are at most intermediate in age between our
Eocene and Chalk, the enormous gap between which is probably
tilled up here by some 2,200 feet of strata. American geologists

are not agreed as to their age. It would be out of place to dis-

cuss this subject at length, but enough is said to show that the

relative ages of these floras is not definitely known, and that no
series of arguments based on their relative sequence is, at pre-

sent, entitled to any weight. M. Lesquereux finds evidence in

support of evolution in the flora of Dakota, " in the remarkable
disproportion of genera compared to species ; " and in the same-
ness ot the leaves, which are "mostly entire, coarsely veined, and
coriaceous, the difficulty of separating them into distinct group?,

by fixed characters, the numerous forms of leaf which, seen sepa-

rately, represent diff^erent species, or even genera, and which,

considered in series or groups, appear undividable into sections."

When, however, he theorises, we see that he makes use of the

same arguments against evolution as those put^'/orward by Mr.
Carruthers. Von Ettingshausen, on the other hand, who has paid

much attention to the subject, states that he is able to trace the

ancestry of our present floras back to simple elements in Tertiary

time?, and these to still simpler and more united types in Cre-

taceous times. In his works a number of examples are given.

The flora of Sezanne, whose age as Lower Eocene may be
accepted, is closely analagous with that of Bournemouth.
Now let us examine the manner in which determinations of

fossil leaves from these earlier rocks have been made, and see

whether they are sufficiently reliable to entitle us to form any
theories whatever as to the simultaneous appearance of the three

divisions of Dicotyledons. Let us take the flora of Dakota.
Of I'olypetala we have Liriodendron, founded on two frag-

ments, and Magnolia on two fragments. These fragments are

of simple leaves and possess no character whatever in themselves,

upon which they can be determined. Magnolia, for instance,

is determined from the similarity in form to leaves described as

Magnolia by Heer in the Flora of Greenland, which themselves

are supposed to be Magnolia because they resemble (not specifi-

cally) Magnolias from the Miocene of Europe. In Menespermites,

the third genus, the name indicates that its affinities are vague,

and we accordingly see that it had been formerly described as

Dombeyopsis, Acer, Populites. The Gainopetalce are represented

by three genera. Of these Andromeda is determined on
two fragments and one indistinct leaf of simple lanceolate

form ; Diospyros, formerly described as Quercus, is determined

from one simple and ovate leaf resembling Laurus, the other a

round and simple leaf ; while Brumelia is siill more unsatisfactory,

and has been previously thought to be either Laurus or Quercus.

The determinations have been changed, as we see by the position

of the plates and the figures on the plates, many times during the

progress of the work, and it is not too much to say that all the

determinations of leaves of Polypetalne and Gamopetake from
this flora are vague and unsatisfactory, and no one would be
more ready to acknowledge this than Mr. Carruthers himself.

We do not find fault so much with the determinations themselves,

which are probably the best that could be m^de from such ma-
terial, but we think it premature to base any theories upon

them as to the simultaneous appearance with the Apetalae of

the more highly organised Dicotyledons.

In the Eocene and Miocene we have, however, richer mate-
rials, and the variety and completeness of the fossil flora become
conspicuous ; the forms, as Lyell says, "were perfect, changing,
but always becoming more and more like, generically and speci-

fically, to those now living." Von Ettingshausen has traced the

direct descent of many living species back to the Miocene,
sometimes two or more species to a common parent stock.

5. With regard to the persistence of Salix folatis, it appears
to be simply a case of a plant becoming thoroughly adapted to

certain conditions of life which were met with in England
during the glacial period, and are present now in extreme northern
regions. Why Siplix polaris should have varied since glacial

times more than mollusca and other animal life is not apparent.
The intermediate forms which should connect willows and poplars
have not been found, but as poplar- like leaves have been met
with in lower cretaceous rocks, it is probable that the order of

Salicaceae is an extremely ancient one, and the single generalised

form must be sought for in remoter times even than the Creta-

ceous.

Our general broad knowledge of the succession of plant life, as

testified by the rocks, is too well known to need recapitulating

here. Schimper enters in detail into its hiitory. In the Silurian,

Algoe ; in the Devonian ferns and Lycopods, reaching their apogee
of development in the Carboniferous ; and in the Permian the

conifers first take an important position. The Triassic indicates

a great gap, and may be considered the reign of gymnosperms,
whilst the incoming of the phanerogams is placed beyond doubt.

The Jurassic presents another hiatus, and but little is known of

its flora. ^ Heer, however, infers, from the entomological fauna,

that there were no leafy trees in the Lias. The oolitic rocks con-

tain abundance of cycads. The Wealden and Neocomian vege-

tation has left us little more than gymnosperms and ferns.

With the upper cretaceous period dicotyledons are abundant, but
their incoming is traced to older rocks. The Eocene contains

rich assemblages of dicotyledons, principally apetalous, and the

Miocene, better known, a still greater variety. We see the same
plan of development in the individual ; and, as Prof. Huxley re-

cently stated in a lecture at South Kensington, " we can trace

living plants from the most gigantic and complicated tree, step

by step down through many gradations to the lowest alg?e, the

lichens, and on down to a piece of animal jelly."

Thus we find on reviewing the evidence that has been brought
forward, that other interpretations may be put upon the facts

presented to us by Mr. Carruthers. J. S. G.

In an article in this month's Ctntemporary, entitled "Evolu-
tion and the Vegetable Kingdom," Mr. Carruthers refers inci-

dentally to a question that deserves the careful consideration of

all who accept the doctrine of evolution ; viz., whether the

earliest type of flower was hermaphrodite or unisexual. Alluding

to the abundance and variety of palaeozoic gymnosperms, as

evidenced by the numerous fruits that have been discovered in

the carboniferous measures, he lays stress on the fact that " they

all belong to the Taxineous group of conifers .... that the

plants of this section are all dicecious, i.e. having the sexes on
different plants. If the occurrence of the germ and sperm elemeiits

in different organs, and even in different individuals, is evidence, as

it is held, of higher development in phanerogams, then it is im-

portant to notice the order of appearance of dioecious and monce-

cious groups in relation to thOiC with hermaphrodite flowers.

Advocates of evolution hold that dimorphic plants are now in a

transition stage progressing towards a dioecious condition. The
conifers attanied to the highest known development as regards

this element of their structure on their first appearance."

If Mr. Darwin be regarded as an exponent of the views held

by "advocates of evolution," we find that he expresses himself

very differently. From the following passages in his recently pub-
lished work on " The Effects of Cross and Self- fertilisation in the

Vegetable Kingdom," he would seem to consider the primordial

condition to be unisexual. " There is good reason to believe

that the first plants which appeared on this earth were crypto-

gamic As soon as plants became phanerogamic and
grew on the dry ground, if they were to intercross, it would be
indispensable that the male fertilising element should be trans-

ported by some means through the air ; and the wind is the

' An extensive Jurassic flora has been described by Heer in Mhtt. de
I'Acad. Imp. des Sciences de Si. PHersbourg, vii*-" scrie, tome xxii. No. 12,

1876.
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simplest means of transport." .... " Therefore the Coniferse

and Cicadite, no doubt, were anemophilous, like the existing spe-

cies of these groups." .... "A remarkable fact with respect to

anemophilous plants is that they are o'ten diclinous." For rea-

sons which he gives, Mr. Darwin considers that this "maybe
attributed to anemophilous plants having retained, in a greater

degree than the entomophilous, a primordial condition, in which

the sexes were separated and their mutual fertilisation effected

by means of the wind." . ..." If this view is correct, plants

must have been rendered hermaphrodites at a later though still

very early period, and entomophilous at a yet later period,

namely, after the development of winged insects." He subse-

quently points out, however, that "under changing conditions

of life .... some hermaphrodite plants, Hescended, as we
must believe, from aboriginally diclinous plants, have had their

sexes again separated ;" and he names as an example, Lychnis

dioica. It is only in the case of plants thus reverting that

dimorphism can be held to be a transitional stage.

Prof. Thiselton Dyer, in his notice of Mr. Darwin's book in

Nature (vol. xv., p. 329), maintains an opposite view. "It
would not be difficult to show that all through the vegetable

kingdom the hermaphrodite condition precedes the dioecious."

Demurring to Mr. Darwin's conclusion that the monoedous con-

dition "is probably the first step towards hermaphroditism,"

he considers it " not improbable that precisely the converse may
be more true." . . . .

" To throw light on the question whether the

primordial plant was diclinous or not," he discusses the manner
in which it probably originated "from some plant-form not dis-

tantly related to Selaginella," and arrives at the conclusion that

tlie first flower would probably be extremely inconspicuous,

destitute of colour and hermaphrodite.

How would it be, however, if, instead of regarding the spo-

rangiiferous cone or spike of Selaginella as the homologue of

a single flower, we compare it rather with the spike of Carex,

say, for example, C. pulka7'is ? The spike in this species is,

like the other, " composed essentially of an axis having modified

lateral appendages." The glumes of the sedge correspond to

the scales of the lycopod ; in the axils of the upper are found

the "male structures"—in Selaginella, sporangia containing

microspores j in Carex, anthers containing pollen ; in the axils

of the lower are found the "female structures"—in Selagi-

nella, sporangia containing macrospores ; in Carex, ovaries

containing each an ovule. There is then not even the differ-

ence that the position on the axis of the male and female struc-

tures is inverted. From C.ptdicaris, with its sirgle spike, the

passage is easy to species that have several spikelets, each male

at the top and ftmale below ; or to others that have the upper
spikelets wholly male, the lower ones wholly female. The same
arrangement ot male and female elements is found in Typha and
Sparganium, in most of the Araceas, to which order belong the

oldest fossil monocotyledons, and is preserved even in Sagittaria,

although in the last the flowers are of a much higher type, being

provided with petalloid perianths. So far as the comparison

with Selaginella is concerned, does it not favour the production

in the first place of unisexual flowers, at least as much as of

hermaphrodite? Thomas Comber
Newton le Willows

The Rocks of Charnwood Forest

Some letters appeared in Nature a few months ago upon
the rocks of Charnwood Forest. In one of them it was sug-

gested that the syenitic bosses of Markfield and Groby might be

more ancient than the surrounding slates and grits. Some cf

jour readers may therefore be interested in learning that we have

now ascertained from unquestionable evidence in two places

that the syenite is intrusive in these rocks, and, as we believe,

in som.e of the highest and latest rocks of the series. We reserve

the details of the sections and localities for a paper which we
hope shortly to communicate to the .Geological Society.

Sr. John's College, Cambridge, T. G. BoNNEY
March 20 E. Hill

Southern Double Stars

Noting some queries in your November numbers (in the

"Astronomical Column") respecting some southern stars, I

inclose you some extracts from our occasional observations
that refer to the objects named in those and some previous
numbers :

—

Southern Double Stars.—Measures
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table or diagram as given below, in which T is a thermometer,
C C and c' c' are curves drawn after testing the chronometer. For
an ordinary voyage in which no extremes of temperature are ex-
pected, or which, if they occur, will be of short duration only, we
should seal the diagram under the thermometer, so that the tem-
perature line of 65° should coincide with and pass through the
apex of the curve, and if the chronometer were neither gaining
nor losing at 65° we should draw the curve as c c ; if the chrono-
meter were gaining five- tenths of a second per day we should
draw the curve as c' c'.

Then the rate Is always to be reckoned from the summit of
the mercury horizontally till the line meets the curve ; if this
line should be to the left of the thermometer the time should be
reckoned z.% plus ( + ) or gaining ; if to the right, as viinus ( -)
or losing.

Thus, for example, taking the line s a for a chronometer
whose rate at 65° is o"-oths, this will give at 75° — o"-5ths, or
losing half a second daily ; or for a chronometer whose rate at
65° (c' c') is fast o" 'Sths, at 75° it would be o" "oths for a chrono-
meter whose daily coefficient gives a curve as here drawn.

+'
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whereas Dr. Schliemann's instinct led him to infer that

Agamemnon and his companions were buried within the

wall of the citadel. Following this clue he began three

years ago to sink many shafts in different parts of the

Acropolis, and met with such encouraging results near

the Lions' Gate mentioned by Pausanias that he devoted

his main attention to diggings in this quarter. There
were, however, so many hindrances, that it was only in

last July he was able to carry out his plans.

In the Acropolis Dr. Schliemann had entirely cleared

the famous Lions' Gate, which he went on to describe,

discussing also the old question of the symbolism of the

lions surmounting the gateway, and of the altar sur-

mounted by a column, on either side of which rest the

fore paws of one of the two lions. One theory was
that the column related to the solar worship of the Per-

sians, another that the altar is a fire altar, guarded by
the lions ; a third that we have here a representation of

Apollo Agyieus. Dr. Schliemann himself was of this last

opinion, which, he thought, was borne out by the Phry-

gian descent of the Pelopidae. The lion-cult of the

Phrygians was well known. Besides, among the jewels

found in the tombs, and especially in the first tomb, this

religious lion symbolism re-appeared. On two of the

repousse gold plates there found was seen a lion sacrificing

a stag to Hera Bowttis, who was represented by a large

cow's head, with open jaws, just in the act of devouring

the sacrifice. On entering the Lions' Gate were seem-
ingly the ancient dwellings of the doorkeepers, of whom
some account was given. Further on, as at Troy, was
quadrangular Cyclopean masonry, marking the site of a
second gate of wood. Still further on were two small

Cyclopean water-conduits ; to the right of the entrance

passage were two Cyclopean cisterns. A little further on
came to light that large double parallel circle of closely-

jointed, slanting slabs, which has become so famous
during the last three months. Only about one-half of it

rests on the rock, the other half rests on a 12-feet high
Cyclopean wall, which has been expressly built to support

it in the lower part of the Acropolis. The double circle

had been originally covered with cross slabs, of which six

are still in situ. Inside the double slabs was, first, a
layer of stones for the purpose of holding the slabs in

their position. The remaining space was filled up with

pure earth mixed with long thin cockles, in the places

where the original covering remains in its position, or

with d'tbris of houses mixed with countless fragments of

archaic pottery wherever the covering was missing. This
circumstance could leave no doubt that the cross slabs

were removed long before the capture of Mycenje by the

Argives (B.C. 468). The entrance to the double circle

was from the north side. In the western half of the circle

Dr. Schliemann discovered three rows of tomb steles,

nine in all, made of calcareous stone. All stood upright

;

four only which faced the west had sculptures in relief. One
stele, piecisely that beneath which was found the body with
the golden plates representing the lion sacrificing the stag

to Hera Bowttis-, represents a hunting scene. The two next
sculptured sepulchral slabs represent each a battle scene.

The Mycena; slabs, Dr. Schliemann said, were unique of

their kind. The manner in which they fill up the spaces
not covered by men and animals with a variety of beauti-

ful spiral ornaments reminds us of the principles of the
painting on the so-called Orientalising vases. But in the
Mycenaean sculptures nowhere do we see a representation
of plants so characteristic of ancient Greek ornamentation
of this class. The whole is rather linear ornamentation,
representing the forms of the bas-relief. Hereby we have
an interesting reference to the epoch in Greek art pre-
ceding the time when that art was determined by Oriental
influences, an epoch which may approximately be said to
reach far back into the Second Millennium (B.C.).

Here then in the Acropolis of Mycena; are tombs which
are no myth, but an evident reality. Who were these great

personages entombed here, and what were the services

rendered by them to Mycenae which deserved such splen-

did funereal honours ? It was argued at length that the

inhabitants of these tombs could be none other than the

very persons spoken of in the extract Dr. Schliemann had
cited at the outset from Pausanias. Dr. Schliemann then
proceeded to state the details of what he had found below
the ruins of the Hellenic city. He spoke of the vast

masses of splendidly archaic vases. Iron, he remarked,
was found in the upper Hellenic city only, and no trace

of it in the prehistoric strata. Glass was found now and
then in the shape of white beads. Opal glass also oc-

curred as beads or small ornaments. Sometimes wood
was found in a perfect state of preservation, as in the

board of a box (vapdrj^), on which were carved in bas-

relief beautiful spirals. Rock-crystal was frequent,

for beads and also for vases. There were also beads
of amethyst, onyx, agate, serpentine, and the like

precious stones, with splendid mtaglio ornamenta-
tion representing men or animals. When towards
the middle of November he wished to close the ex-

cavations. Dr. Schliemann excavated the spots marked
by the sepulchral slabs, and found below all of them
immense rock-cut tombs, as well as other seemingly much
older tombstones, and another very large sepulchre from
which the tombstones had disappeared. These tombs
and the treasures they contained, consisting of masses of

jewels, golden diadems, crowns with foliage, large stars of

leaves, girdles, shoulder-belts, breast-plates, &c., were
described in detail. He argued that as 100 goldsmiths
would need years to prepare such a mass of jewels, there

must have been goldsmiths in Mycenoe from whom such
jewels could have been bought ready-made. He spoke
of the necklaces, too, and of the golden mask taken from
one of the bodies, which must evidently be a portraiture

of the deceased. Dr. Schliemann then proceeded to show
that in a remote antiquity it was either the custom, or, at

least, that it was nothing unusual that living persons wore
masks. That also immortal gods wore masks was proved
by the bust of Pallas Athene, of which one copy was in

the British Museum and two in Athens. It was also

represented on the Corinthian medals. The treasures of

Mycenae did not contain an object which represented a
trace of Oriental or Egyptian influences, and they

proved, therefore, that ages before the epoch of Pericles

there existed here a flourishing school of domestic artists,

the formation and development of which must have
occupied a great number of centuries. They further

proved that Homer had lived in Mycenas's golden age,

and at or near the time of the tragic event by which the

inmates of the five sepulchres lost their lives, because
shortly after that event Mycenoe sank by a sudden
political catastrophe to the condition of a poor powerless
provincial town, from which it had never again emerged.
They had the certainty that Mycenae's flourishing school

of art disappeared, together with its wealth ; but its

artistical genius survived the destruction, and when, in

later centuries, circumstances became again favourable

for its development, it lifted a second time its head to the

heavens.

No doubt Dr. Schliemann's theories will be subjected

to much criticism when the full details and drawings
appear in his forthcoming work. Of the value of the

discoveries themselves there can be but one opinion
Those alone which have been made in the Acropolis of

what many have been inclined hitherto to regard as a
half mythical city are of themselves sufficient to entitle

him to an important place in the field of scientific re- ^

search. Both to the historian and ethnologist his re- ,

searches nmst prove of the greatest value, and all who
have been stirred with the recital of the deeds of the

j

Homeric heroes will rejoice to have henceforth reasonable

external evidence for regarding thqm as something more
than myths.

i
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FERTILISA TION OF FLOWERS BY INSECTS ^

XVI.
Alpine Species of Gentiana adapted to Lepidopiera.

fiENTIANA BAVARICA (Fig. 106-108), G.verna
^-^ (Fig- 109- 1 11), G. nivalis (Fig. 11 2- 114), of which I

have examined living specimens in the Alps, and G. imbri-

caia, cestiva, pumila, and utriculosa, of which I have
examined only dried specimens,* agree so completely in

the structure of their flowers, and in their contrivances

for cross-fertilisation by insects, that they all obviously

belong to the same section of the genus Gentiana, and are

adapted to the same group of visiting insects. They all

possess a long narrow corolla (Fig. io6),^ which contains

in its lowermost portion the honey, secreted, as in our

Fig. 106.

Fir.s 106-108.

—

Gentiana bavarica. Fig. io6.—Lateral view of a flower
which begins twisting and closing, the calyx and the anterior portion
of the corolla having been removed (3J : i). Fig. 107.—The same
flower viewed from above (3J : i). The margin of the circular stigma
is already covered by the revolving corolla. FiG. 108.—The stigma seen
from above (7 : i).4

two first groups, by an annular swelling at the base of the

pistil 5 («, Fig. 106, III, 113). They all have the entrance

to the corolla-tube closed by the bi-lobed stigma being

f Continued from p. 319.
* For specimens of G. pumila, asliva, prostrata, Froelichii, and pur-

purea, I am indebted to Prof. Ascherson of Berlin.

3 Only in G. cestiva the corolla-tube seems to be considerably wider than in

the other species.
* The following explanation of the lettering applies to all the figures :

—

a = anthers, co =: corolla, Ji =: filaments, n = nectary, o = openings con-
ducting to the honey, ov = ovary, p = petals, s = sepals, st — stigma,y=
folds of the corolla by which its twisting is made possible.

5 I found the length ot the corolla-tube, from the nectary to the stigma, in

the species in question as follows : G. cestiva, 26 28 mm. ; G. vema and var.

brackyphylla, 23 ; G. bavarica, 20-22 ; G, utriculosa, 18-22 ; G. piimila,

x6-i8 ; G. imbricata, 15 ; G. nivalis, 13-16 mm.

dilated into a circular disc {st. Fig. ic6, 109, 112), and
bordered at its margins with hair-like papillae (Fig. 108}.

In all of them small openings are visible in the fully-

opened flower between the margin of the stigma and the
inclosing corolla (Fig. 109) ; but as soon as the corolla

begins twisting (Fig. no), these openings are con-
cealed. In all of them the anthers surround the
stigma, thus placing their pollen on the way to the honey
{a, Fig. 106, 1 10, 114). They can all, therefore, be ferti-

lised only by such insects as have a proboscis sufficiently

long to reach the base of the corolla, and at the same
time either sufficiently slender to enter through the small
openings (Lepidoptera), or sufficiently strong forcibly to

enlarge the entrance of the flower i^humble-bees). Such
an enlargement, indeed, would be possible by the expan-
sion of the same folds between the petals {/. Fig. 106, 107,

109, no, 112), by which the flower is enabled to twist,

and to close, as soon as colder weather frightens away its

natural fertilisers.

Now, looking about to discover what Lepidoptera and
humble-bees might be the natural lertilisers of the present

Fig. 107.

group, I was surprised at the fact that of all the 162

species of Lepidoptera which I had observed visiting

flowers in the Alps, Macroglossa stellatarum alone has a

proboscis sufficiently long (25-28 mm.) to reach the honey

in all the species of Gentiana in question, and that of

the Alpine humble-bees, even those provided with the

longest proboscis of all, Bombus hortorum

(18-21 mm.) and B. opulentus, Gerst. (22

mm.), are incapable of reaching the honey

in all the above-named species, except by
thrusting the whole of their head into the

narrow corolla-tube. Moreover, direct ob-

servation seems to prove that humble-bees

insert at the most their proboscis into these

flowers, but never their whole head. For instance, in

the Albula Pass, July 28, 1876, I saw a humble-bee flying

about for a long time in search of flowers ; at length it

hastily visited Gentiana vema, but having only once

thrust its proboscis in^o a flower, it flew away out of my
sight. Likewise near Pontresina, August 4, 1876, I saw

Gentiana nivalis visited by Bombus meftdcar, Gerst. $ , but,

after having hastily tried one or two flowers in the same

Fig. 108.
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manner, it passed over to Trifolium nivale, which it then

sucked perseveringly. If from these observations we may
infer that the forcible enlargement of the narrow corolla-

tube of the species of Gentiana in question is too in-

convenient for the humble bees, then the only insects

capable of gaining the honey in all the species of the pre-

sent group and capable of regularly visiting and cross-

fertilising them, are Macroglossa stellatarum, and perhaps
some other Sphingidae not yet observed by myself in the

Fig. ioq.

Figs. 109-111.

—

Gentiana ver7ia (3J : i). Fig. log.— Flower, completely
opened, seen from above. Jig. iic— Upper portion of the same
flower, bisected longitudinally, showing the pistil and the anthers. Fjg.
III.—Lowermost portion of the same flower, showing the nectary.

Alps. The smallest of the species in question, G. nivalis

(13-16 mm.), G. iinbricata (15 mm.), and G. pumila (16-18

mm.), may also be fertilised by some moths^ and by many
butterflies^ which will all easily insert their slender pro-

boscis into one of the small openings at the base of the
corolla-tube, then, withdrawing it smeared with pollen, will

leave some pollen-grains on the margin of the stigmatic
disc, and, when inserting the proboscis into another flower,

will efifect its cross-fertilisation by stripping ofif some of the
pollen-grains from the hair-like papillae at the margin of

- St

Fig. 1 10.

the stigmatic discs. Humble-bees, on the contrary, at all

events, seem to be of very small or no importance as
fertilisers of this group. If thus, by indirect inference,
we are led to the conclusion that the present group

' Plusta gamma, 15-16 mm. ; P. interrogationis, 15 ; P. Hochenwarti,

.^
l^^^y."*^^^ "'^'i'P^' 13-14; A.aglaia, i^ik; A. niobe.yxt. eris,\y\6;

A. pafhia,\i--i^; Colias phicomone, 13-14; Erebia goante, ii-n; Hesperia
syivanus, 16 ; PaJ>ilio machaon, 18-20 ; Pararge maera, 13-14 ; Pamassius
apoUo, 12-13 : P- delius, 11-16; Pieris brassicce, 15-16: P. cratcegi, 15 ; P.
rapce, 14-18 ; Vanessa cardui, 15 ; and V. -urtica, 14-15 mm.

is exclusively adapted to Lepidoptera, we ought to
embrace this opinion with due precaution ; for all

visits of Lepidoptera, hitherto directly observed by the
comparison of the length of their proboscis with the
length of the corolla-tube, prove to have been only
fruitless attempts. On G. nivalis (corolla-tube 13-16
mm.), near Pontresina, August 4, 1876, I observed Ca^fio-

ny7npha salyrioft, Esp. (proboscis, 7 mm.), and Hesperia
serratulce, Rbr. (10-11 mm.) ; on G. verna (corolla-tube,

23 mm.) in the Aibula Pass, July 28, 1876, I found Melitaa
aurinia, var. Mero_pe,Frunn. (7 mm.), Argymtispales, S. V.
(9-10 mm.), and Erebia lappona, Esp. (8-9 mm.) ; on G.
bavarica (20-22 mm.), Kerner' observed Agrotis cuprea
(12 mm.), I myself, upon the Piz Umbrail, July 15, 1875,
saw Erebia lappona, Esp. (8-9 mm.) ; in the AlbuIa Pass,
July 27, 1876, E. lappona and Melitcea asteria (5-6 mm.)

;

in the Val del Fain, August 5, 1876, Melitcea aurinia,
var. Merope, Prunn. (7 mm.), all easily inserting their
proboscis into the corolla- tubes, but all apparently
without any advantage to themselves, though, by their

repeated fruitless attempts, some cross-fertilisation of the
flowers may have been effected. No direct observation

Fig. 112. Fig. 113.

Figs. 112-114

—

Gentiana nivalis [i\\-i). FiG 112.—Flower seen from above.
Fig. 113.—Pistil. Fig. 114 —Upper portion of the flower bisected longi-

tudinally, showing one of the anthers (a') in contact with the margins of
the stigma.

of the true natural fertilisers of the species of Gentiana
belonging to our fourth group has yet been made.

In former articles I have shown that frequently, of

different species of the same genus, those

possessing the most conspicuous flowers

are adapted to cross-fertilisation by in-

sects, whilst other species of the same
genus, possessing less conspicuous flowers,

have recourse to self-fertilisation, in case

the visits of insects are wanting. This
statement is also confirmed by the species

of Gentiana in question. For in G. verna
and bavarica, differing from nivalis not eo~%
only by the considerably larger size of
the separate flowers, but also by a num-
ber of flowers which stand close together,

thus being easily seen from a great dis-

tance, the possibility of self-fertilisation is excluded by
the position of the stigma and the anthers (as shown by
Fig. 106 and no) ; whereas in Gentiana nivalis, whose
flowers are much smaller and more distant one from
another, one or some of the anthers commonly come into

contact with the margin of the stigma (as shown by Fig.

1 14), and efifect self-fertilisation in case cross-fertilisation
\

by insects is wanting.

' Kerner, " Schutzmittel der BlUthen gegen unberufene Gaste." (Wien
i876)j

Fio. 114.
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The most striking peculiarity of our fourth group of
Gentiana is the sensibility of their flowers to the in-

fluence of the weather, which is apparently connected
with the senHbility of their natural fertilisers to the
same influence. The following observation clearly shows
that different species differ widely in this sensibility, even
when growing in the same locality. On the Piz Umbrail,
July 16, 1874, I had collected some plants of Gentiana
bavarica, var. imbrica/a, and of G. verna, and put them
in my sleeping-room in the Quarta Cantoniera, upon a
plate filled with water. The next morning, at half-past

four o'clock, I found the flowers of G. bavarica already
opened, those of G. verna still closed. I placed the plate

outside the window, where the intensity of light was at

least as great, but the temperature much lower, and all

the opened flowers began twisting. After they had
closed, I brought them back into the room, and they
opened again. Repeating this trial from half-past four to

half-past six o'clock, I saw them two or three times
closing and opening again. Gentiana verna, standing
upon the same plate, during this time, had not yet opened
a single flower.

From this observation, the further prosecution of which
was prevented by my departure, it is obvious (i) that the
opening of the flowers of these species of Gentiana is caused

YxQ, 115.—Pedigree of the species of Gentiana of Germany and Switzerland.

by heat, not by light
; (2) that G. verna requires a higher

temperature for opening than G. bavarica, var. imbricata.

Possibly this is one of the causes which makes G. verna

descend into sub-Alpine and low lands, whilst G. bavarica

is confined to the Alpine region.

Comparing the present group with the foregoing ones,

we need hardly doubt that it is most nearly allied to

our second group, from which it differs only by the nar-

rowness of the corolla, by the further development of the

folds between the petals, and in connection with this by

their greater sensibility, and by the lobes of the stigma

being dilated. Gentiana prostrata, agreeing in every other

respect with our fourth group, has as yet retained the

two twisted stigma-branches, and therefore may be con-

sidered as a connecting species between the second group

and the fourth, which is descended from it.

Summing up the above relations between the species of

Gentiana of Germany and Switzerland, we obtain a pedi-

gree like Fig. 1
1 5, in which the signification of the lettering

is as follows :

—

{a) Hypothetical ancestral form with fully open flowers,

twisted stigma-branches, diverging stamens, and honey

gecreted at the base of the flower in the angle between

the base of the pistil and the corolla. From this an-

cestral form we see two branches b and c descend ; b

with the nectary confined to the base of the pistil,

c with nectaries at the base of the corolla. From the

branch c has developed the sub-genus Entotricha Froelich

{d), containing six species :

—

G. campestris, gernianica,

amarella, obtusifolia, tenella, and nana, adapted both

to Apidas and to Lepidoptera. Of the branch b an
original form, G. lutea (J?), has been preserved, acces-

sible to insects of all orders, but from the same branch
has descended the large sub-genus Ccelanthe Froelich {e),

containing eleven species :

—

G. punctata, pannonica, pur-
purea, cruciata, asclcpiadea, Pfieumonanthe, Ficelichii,

Jri^ida, acaulis, excisa, and ciliata, all adapted to humble-
bees. One branch of this sub-genus {e), by narrowing
the corolla, perfecting the folds between the petals, dilat-

ing the stigma-branches, and thus adapting the flowers

to Lepidoptera, has further developed the sub-genus
Cyclostigma {g), containing seven species :

—

G. bavarica,

verna, (estiva, imbricata, pumila, utriculosa, and nivalis.

As a link between the ancestral sub-genus [e) and the

derived subgenus G., has been preserved G. prostra a {/}.
Lippstadt Hermann Muller

RECENTLY PROPOSED IMPROVEMENTS IN
MUSICAL INTONATION

THE harshness of the present system of tuning has

been a source of constant complaint since it was
first introduced, about a century and a half ago. But of

late years several more or less practical attempts have
been made to overcome this defect without interfering

with the quality of our musical tones. Instruments with

fixed tones, as the organ, piano, and harmonium, lead

voices, and the inalterable quality of vocal tone has there-

fore to be constantly kept in view. The instruments

exhibited in the Lozm Collection of Scientific Apparatus
at South Kensington are enough to show both the objects

aimed at and the nature of the mechanical appliances by
which it is hoped they may be more or less reached. It

is difficult to give an intelligible account of them within

the compass of an article, but Dr. Stone's two lectures ^

and Mr. Bosanquet's more recent work * will supply details

and figures.

On examining musical tones generally,3 we are led to

the conclusion that the first requisite is to have a succes-

sion of notes forming perfect Octaves, Fifths, and major
Thirds, that is, making numbers of vibrations which the

air executes during the same length of time in the ratios

1:2, 2:3, and 4 : 5 respectively. An examination of

prevailing systems of modulation, has shown* that a
strict fulfilment of this condition would require 117 notes

to the Octave—a mechanical impossibility on any instru-

ment with fixed tones. Such a scheme must, however,

be made the basis of subsequent work. Moreover if com-
binations with what is called the harmonic Seventh or

6 : 7 be admitted, then we should require very nearly to

double the above number of separate notes. It follows,

therefore, that we must either restrict our desires of

modulation (which is not likely to happen) or be content

to use more or less imperfect intervals, and the question

turns upon the degree of endurable imperfection. It

must be remembered that these apparently innumerable

delicacies of sound present no real difficulty to the singer

or violinist when he once knows the theory on which they

have to be produced, for they are all generated by ex-

tremely simple intervals. The difficulty, indeed, is to

avoid them, especially in part music, and to put up with

alterations, apparently arbitrary and certainly neither

1 " Sound and MuSic," by Dr. W. H. Stone, in the series of Science Lec-

tures at South Kensington, 1876, pp. 46. (Macmillan.) •n

2 "An Elementary Treatise on Musical Intervals and Temperarnailt^

with an Account ol the Enharmonic Harmonium Exhibited in the Loan Col-

lection of Scientific Instrnipients, South Kensington, 1876 ; also ot an Enhar-

monic Organ Exhibit^ftc the Musical Associat on of London, May, 1875,"

pp. 94, 1876. (Maciranan.)
3 For reasons and details see Helrahohz's " Sensations of Tone."
4 See my translation of Helmholtz, pp. 669-672.
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easy to conceive nor to produce. No ietnperametif, as such

a makeshfTt intonation is called, could exist except by help

of an instrument with fixed tones, and the most practised

tuner finds it impossible to produce a satisfactory result,

except by mechanical means.^ How then could we expect

a singer to produce at will any of the fifty or more schemes
of tuning that have been invented, or even either of the

only two that have been a success, the mean-tone and the

equal temperaments ?
^

The Greek system of intonation, as we know from
Euchd's " Section of the Canon," consisted of a series of
perfect Fifths, and may for convenience be represented

by F, C, G, D, A, E, B, where it will be found that each
note is a Fifth higher than the preceding. It is therefore

the simplest and most intelligible that can be imagined,
and is in fact at the base of all music. Reduced to the

same Octave and played as a major scale this gives

C, D, E, F, G, A, B, C. This is perfectly singable, and
produces excellent melodic effects. But if we attempt to

play the usual major and minor chords of the scale with

these notes, as F A C, C E G, G B D, D F A, ACE,
E G B, the effect, as I know by frequent experience, is

simply hideous, so that there is no difficulty in under-
standmg why the Greeks called Thirds "dissonances"
{diaphona), and had no harmony. Observing that in the

series of Fifths E is the fourth Fifth above C, we may
therefore say that the major Third cannot be identified

with the fourth Fifth up, reduced to the same Octave.
3iOn calculating out the ratio we find C : E = 4 : 5 X
80'

whereas the real consonance requires 4 : 5. This would
be produced by taking a note Ej, as we may write it,

which is flatter than E in the ratio of 80 : 81. The result

of carrying this out to the extent of modern modulation is

the series of 117 notes to the Octave already mentioned.
In the Loan Collection, one instrument. General Perronet

Thompson's enharmonic organ, grappled with this problem
to the extent of forty notes.^ But its three finger-boards

with occasional extraordinary shapes and colours to the
finger keys (figured by Dr. Stone, op. cit., p. 32) might well

frighten the uninitiated. Yet General Thompson, himself
unable to play, taught a blind organist how to use it, so
that in a fortnight she could perform in public, and I

have often heard the instrument played by others, who
did not complain of any difficulty. Helmholtz (in my

I " Mr Ellis has given a practical rule," [for producing the usual, inten-
tionally equal, temperament], "which does not eir in its results by much
more than the hundredth part of a semitone " (Seldom as much as that.)
" It is—make all the Fifths which lie entirely within the Octave c' c" [middle
C to the C above] beat ofice per second ; and make those which have their

upper notes above c" beat three times in tivo seconds. Keeping the !> ifth

f—c" to the last, it should beat once in between one and two seconds. Sse
Ellis's " Helmholtz,'' p. 785. This is a perfectly practicable rule, and tuners
ought to be instructed in the use of it. There are few tuners who can pro-
duce a tolerable equal tentpera?nent

."—Bosanquet, op. cit., p. 5.

- See my paper on Temperament (Proc, Koy. Soc, vol. xiii., pp. 404-422),
where more than fifty schemes are calculated and analysed. Mr. Bosanquet
has a most interesting chapter on the history of the mean-tone temperament
or old organ tuning, the only oae known to Handel, and its complete realisa-

t on, wichout its former "wolves," by means of his own fingerboard, pp. 24-40.

He rightly considers this temperament most suitable for the organ (p. 58] as
tfte equal temperament is for the pianoforte. But then the voices of a choir
might be led by the completed mean-tone system without much injury to the
chords, which are shivered by the equal temperament.

^ ihthe are given by Mr. Bosanquet, op cit., p. 22, arranged according
to his own finger-board, which completely does away with the terrors of the
original, but also expressed m his own notation, which implies a temperament
which General Thompson well knew and repudiated. Hence I add them
here in my own symmetrical arrangement (Proc. Roy. Soc, December, 1874,
vol. x.Kiii. p. 29, called "the simplest" by Mr. Bosanquet, p 50), in which
the columns repres-ent ascending Fifths, and the lines from left to right
ascending major Thirds, and where the superior and inferior numbers indicate

sharpcnmg or flattening by a comma (this is here published for the first

time).

General P. Thompson's Enharmonic System :—

1'
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forming thirty-five perfect Fifths, which, by the contriv-
ance of using the eighth Fifth down as the major Third,
into the place of which its finger-key is placed, gives very
free play for modulation in all directions with perfect
uniformity, although of course slightly imperfect in-

tonation.i

To this system of perfect Fifths and major Thirds
identified with eight Fifths down, we must attach all the
other contrivances for reducing the number of notes
necessary to tertian harmony, without seriously offending
the ear. The practicability of arranging any number of
dozens of such notes in the Octave, up to at least seven
dozen, so that they should be entirely under the command
of the performer, be fingered precisely in the same way
in all keys, and have a style of fingering which is of about
the same difficulty as that for three sharps or three flats

on the piano, has been proved to demonstration by the
"generalised keyboard" of Mr. Bosanquet, exhibited at
the Loan Collection, for his enharmonic harmonium, and,
up to four dozen finger keys to the Octave, to the Musical
Association upon his enharmonic Organ.2 This key-
board is quite a triumph of ingenious construction,
founded on rigorously scientific principles, for the prac-
tical solution of an apparently insoluble problem.
The modifications of the perfect Fifth system (to which

Mr. Bosanquet seems much inclined, op. cit.^ p. 57) depend
on the discovery that fifty-three perfect Fifths exceed
thirty-one Octaves by only about jjig^ of an equal semi-
tone, or very nearly ^^ of a comma. Helmholtz proposed
to reduce every Fifth by ^V of a comma. This would make
fifty-three of the flattened Fifths to be about ^^ of a semi-
tone less than thirty-one octaves, too large an interval for

good ears not to perceive, being nearly half a comma,
but then all his Fifths would be audibly perfect, and all

his major Thirds absolutely perfect. Mr. Bosanquet
endeavoured to tune a stop on his enharmonic organ in

that way, but the effect with stopped pipes did not repay
the immense trouble of tuning {ibid), which cannot be
truly effected without much mechanical assistance, and is

therefore generally impracticable.

The great difficulty of tuning is also an objection which
applies to Mr. Bosanquet's own proposal to divide the
Octave absolutely into fifty-three parts (see op. cit.,^. 56).

This would flatten the Fifth still less, but of course would
also make the major Thirds nearly as flat as those in the
system of perfect Fifths, from which his differ only by
about 4V of a comma. It is not likely that Mr. Bosanquet
has been able to tune to such a degree of accuracy. And
as the object of the division of fifty-three is only to

modulate ad injinitum, such accuracy is needless for

general purposes, for which forty-eight perfect Fifths (or,

as I believe, six sets of eight perfect Fifths, differing by
perfect major Thirds from each other, and hence com-
paratively easy to tune by Fifths and check by Thirds),

would fully suffice.^

' The notes may be considered to be those in Gen. Thompson's second
column continued up to Ask. and down to Kf/f/1. (or A quadruple flat), the
names being altered to those of the finger-keys corresponding to those on
the ordinary piano, so that no more sharps and flats are used than in ordinary
notation Unfortunately the bellows and some parts of the mechanism
were injured in the carriage, and hence the full effect could not be appre-
ciated. There were two extra rows of keys to bring out Herr Appunn's
favourite minor Third, i5 : iq, which is slightly closer than that on the
piano, and very effective in certain cases, but the fingering for these was
new and difficult, and could not be considered practical.

^ The first, with eighty-four notes to the Octave, is figured in Mr. Bosan-
quet's book {fip. cii.y p. 23). where it is fully described, and is al.so explained
at length in my Helmholtz, pp. 692-696. In both books the builder's name
and address are given, with his prices for compasses of two to seven dozen
keys per Octave. Such instruments are indispensable for the scientific culti-

vation of music. It is also suited for mean-tone intonation.
3 See the full explanations in my Helmholtz, pp. 656, 657, 783. Tuning

by perfect intervals is the only system practicable without mechanical
assistance. But even to tune the thirty-five Fifths of Appuiin is impossible
by car alone. I find tuners have a difficulty with only eight notes, forming
seven successive Fifths. But when the next eight notes are taken as major
Thirds to these, all verihed by forming Fifths with each other and producing
correct differential tones with the original set, we may hope for some cor-

rectness. The only really satisfactory way of tuning is by calculating the

pitch of each note, and taen causing a set of forks, or Appunn reeds, to be

constructed, each too flat by four vibrations, which can be done exactly by

The instruments exhibited in the Loan Exhibition and
the others indicated in the preceding lines may, there-

fore, be said to have practically solved the difficulty of
tertian harmony on instruments with fixed tones, and
they have even approached to a solution for septimal
harmony (which uses the harmonic Seventh ; see Bosan-
quet, op. cit., p. 41). Voices in part music, when unac-
companied, must sing in just tertian or even septimal
harmony, but when accompanied they will inevitably

follow the instrument. Violinists can do what they like,

but are too much inclined to Greek intonation, which is

all very well by itself, but which the performer should
learn to modify by something better than a rule of finger,

in double-stopped passages and part music. With the
bass the comma stop may be made effective to a great
extent, and Dr. Stone is trying what he can do with the

oboe and clarinet {pp. cit., p. 35), so that there are some
hopes of improving even the orchestra. Enough, at least,

has been done on the instruments mentioned and in the
practice and system of study of the Tonic Solfaists

(Helmholtz, p. 640) to show that it is practically possible

greatly to improve musical intonation.

Alexander J. Ellis

ON PHOTO.CHEMICAL PROCESSES IN THE
RETINA

T N an article which lately appeared in Nature (vol.
L XV., p. 308), I gave an account of certain very remark-
able discoveries made by Prof. Kiihne, of Heidelberg,
which added additional interest to the startling announce-
ment contained in a recent communication made by Prof.

Boll, of Rome, to the Berlin Academy, to wit, that the
external layer of the retina is, during life, of a purple
colour, which disappears at death, but which is, during
life, continually being bleached by the action of light.

In my first communication I stated that the account of
Boll's researches which I was able to give, was only
quoted at second-hand from Kiihne's paper, as the num-
ber of the Proceedings of the Berlin Academy containing
Boll's communication^ had not yet reached Manchester.
Having now had the opportunity of reading that com-
munication, I am able to state that the summary of it

contained in my first article was correct in every par-

ticular. As the paper is, however, one -of peculiar im-
portance I propose, with the concurrence of the Editor
of Nature, to insert a verbatim but annotated translation

of it in next week's number of Nature.
It is with great surprise that I have heard that the

prominence given to Prof. Kiihne's researches on the
" Vision-purple" in my article in Nature has given some
pain to Prof. Boll, who probably feels some disappoint-

ment in not having been allowed to remain in sole pos-

session of the promising field of research upon which he
had entered. It is with still greater surprise, however, that

I have read the remarks which D . Warlomont, editor of

the Annales d'Oculistigue, has added to the literal trans-

lation of my article which he has published in that jour-

nal,-' and which follows a brief abstract>f Boll's paper.
" Nous appelons toutc I'attention de nos lecteurs sur

les deux articles qu'ils viennent de lire, et qui signalent

une ddcouverte propre a rdvolutionner la physiologie de
la recine, a renverser quelques unes des idces revues, h. en
affirmer beaucoup d'autres. Toict le nicrite de la decou-

verte de la coloration propre de la retine appartient d, M. le

prqfesseur Boll, avec toiitcs ses consequences, dont M.
Kiihne nous parait s'etre prcmaturdment empard. M.

Appunn's tonometer. After tuning a note roughly to one of these, sharpen
it till it beats four times in a second with the standard. Any temp-rament,
even Helmholtz's, the best in existence, can thus be easily and perfectly

realised note by note.
' jVIonatsbericht der kOniglichen preussischen Akademie der Wissenschaften

zu Berlin, November, 1S76. Gesammtsitzung vom 23 November, 1876,

S. 783-787-
. , .

2 Annales a'Oculistique, tome Ixxvu., Jaiivier-Fevner 1877, pp. 78-81*
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Boll avait dvidemment entrevu toutes ces consequences,

at jl eut dte de bon gout, nous semble-t-il, de lui laisser le

temps de les derouler k I'aise. C'est done sans droit que
nous voyors dej^, des k present, la presse parler, k propos

de ce fait, des ' ddcouvertes de MM. Boll et Kiihne' et le

nom de ce dernier associd a celui du seul invefiteur.
" Deux gamins suivaient un trottoir ; I'un d'eux sif-

flaient un air, dont il n'etait qu'k la moitie, quand le

second se mit h la continuer :
' Une autre fois,' lui dit le

premier le regardant tres mdcontent, * tu voudras bien

commencer toi-meme.'"
If I quote the above sentences it is to show that they

are as much opposed to truth as they are to the interests

of science, or as they are repugnant to good taste.

When a scientific man has published a discovery it is to

the interest of the scientific world that all who will or can
should be at liberty to repeat the experiments or observa-

tions which led to it ; if other great discoveries are made
by the new labourers it is to the interest of science that

they be published.

In the particular case in point it would appear that

Prof. Boll re- discovered (and, what is more, appreciated

thefull value of) a fact which had really been observed
by some others (Leydig in 1857, and Max Schultze in

1866), but which had certainly not become part and
parcel of the common stock of scientific knowledge, viz.,

that the rods of the retina are red, he observed that

under the circumstances of his own experiments the colour

faded at death, and arrived at the false conclusion that

the colour was a function of the vital condition of the

retina. He, however, observed the remarkable action of

light in modifying the colour. " During hfe," he
announced in his paper, " the peculiar colour of the

retina is continually being destroyed by the light which
penetrates the eye. Diffuse daylight causes the purple

tint of the retina to pale. The more prolonged, dazzling

action of the direct rays of the sun entirely destroys the

colour of the retina. In darkness the intense purple

colour is again restored. This objective alteration of the

peripheral structures of the retina brought about by the

rays of light undoubtedly occurs in the act of vision."

This was the great discovery which Boll made, and with
which his name will ever remain honourably connected.

Although, however, he had been in full possession of the

facts in the month of June of last year, when he demon-
strated them to Professors Du Bois-Reymond and
Helmholtz, and only published his paper in November,
he did not succeed in making the discoveries with which,
justly, the name of Kiihne is now associated. Kiihne
showed that if the retinal purple is usually destroyed at

death, the result is attributable to the action of light, per-

sistence of the colour being by no means necessarily

connected with the living condition of the retina. In his

beautiful and far-seeing discovery of the true function of

the retinal epithelium cells as restorers of the vision

purple, he was fortunate enough to make a discovery
which it would be very bold for any one—even for Prof.

Boll—to say he would have made, had time and oppor-
tunities been granted. In saying that Boll had dis-

covered everything referring to the vision -purple, M.
Warlomont shows that he has not appreciated the fact

that two great discoveries have been made, the second
supplementing the first, and actually needed in order that

the significance of the first should be appreciated.

But I trust that the readers of Nature do not think
that I wish to depreciate the researches of Prof. Boll
whilst I act as the champion of one who needs no cham-
pion, seeing that he illustrates in himself the truth of the
adage, " le grand mdrite est toujours probe."

Prof. Boll must reflect that great discoveries are rarely

completed by one man, and that it is no shame, and
should be no cause of sorrow, to the true man of science,
if the conception which he has tried to develop and
which he has almost raised to the position of a truth by

his own work, receives its final development through the

strivings of a fellow-worker.

Abandoning the polemical discussion upon which I felt

myself almost compelled to enter, I would give an ac-

count of the most recent results obtained by Kiihne on
the " Vision Purple," and published by him in the Cen-

tralblatt fiir die medicinischen Wissenschaften for March
17 (No, 11).

The purple colour of the retina is now shown to depend
upon the presence of a substance which can be dissolved

and separated in the solid form. The only solvent of the

vision-purple as yet known is bile, or a pure glyko-cholate.

The filtered, clear solution of the vision-purple is of a
beautiful carmine-red, which, when exposed to light,

rapidly assumes a chamois colour, and then becomes
colourless. As long as it is at all red the solution absorbs

all the rays of the spectrum, from yellowish-green to violet,

allowing but little of the violet, but all the yellow, orange,

and red rays to pass. Accordingly, bloodless retinas

spread out and placed in the spectrum, between green and
violet appear grey or black.

Kiihne has exposed retinae in different parts of a spec-

trum (obtained by allowing the sun's rays between eleven

and one o'clock to fall through a slit 0*3 mm. wide upon
a flint glass prism) in which Fraunhofer's lines were
shown in great number and with great distinctness, and
he has ascertained that in the yellowish green and green
regions the vision-purple is bleached most rapidly ; the

action is less in the bluish green, blue, indigo, and violet

;

it is still perceptible in the orange and yellow, but not in

the red or ultra-violet regions.

March 24 ARTHUR Gamgee

OUR ASTRONOMICAL COLUMN
The Cape Astronomical Results, 1871-1873.—Mr,

Stone has just circulated the results of meridional observations ot

stars made at the Royal Observatory, Cape of Good Hope, ia

the years 187 1- 1873. His present object has been not so much

to furnish extremely accurate places of principal southern stars

as to supply reliable positions of stars down to the seventh

magnitude within 15" of the South Pole, and it is considered

that this volume contains all Lacaille's stars in this region of the

sky, and very nearly all sevenths'not observed by him. It is the

*' first published instalment of the materials collected for the

projected Catalogue." The separate results for mean R. A. and

N. P.D. are given, with catalogues of places for the commence-

ment of each year, the whole number of stars observed being

about 1,400. Bessel's reduction constants are appended. This

form of publication is perhaps sufficiently ample in the present day,

though Mr. Stone alludes to a desire expressed by some astro-

nomers to see the Cape observations printed In detail in the same

manner as the Greenwich observation?, a plan hardly prac-

ticable with the limited staff at his disposal, and which would

involve very slow progress of the work with the resources of the

Cape press. We are inclined to think that Mr. Stone exercises

a wise discretion in limiting his volume to its present form, and

thus assuring its comparatively early distribution in the astro-

nomical world. As it is the volume is not produced without a

considerable expenditure of time in the routine work of the

reductions by the director himself.

Variable Stars.—Mr. J, E. Gore, of Umballa, writes with

reference to several stars which may prove to be variable :

—

(i) Lalande 140S8 (Canis Major) ; this star was observed by

Lalande, March 2, 1798, but the magnitude was not registered.

It is marked of the ninth magnitude only on Harding's Atlas,

but at the beginning of February in the present year Mr. Gore

found it a little brighter than the sixth magnitude Lalande 1410J

closely south of it, and "decidedly reddish." Argelander

served this star on December 23, 1852, and rated it 6 m, H
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has not entered it. There appears a strong suspicion 'of varia-

bility in this case. The star's position for 1877 is in R.A.
7h. 8m. IIS., N.P.D., 112° 27' "8. (2) Harding has a star 6m.,
a little south—preceding 40 Leonis Minoris, where in February
last Mr. Gore found only a star of about 10 m. The position

for i?oo, reading off from the Atlas, was in about R.A. 157" 14',

N.P.D., 63° 28'. There is no star here in I.alande or Bessel,

nor in the Durchniusterimg. (3) About 1° 20' south— following
the 5 m. star 6 Canis Minoris, Harding has a 6 m. which on
February 4 was only 7^ m., being less than Lalande 14720, but
brighter than 14726 ; it was also less than the 7 m., about 30'

north-preceding, which is undeilined in the Atlas. This star

appears to have been observed as an 8 m. by Bessel (Weisse,

VH., 780), and is called 8-i m. in the Durchmusterung

;

Harding's place, however, requires a small correction in R.A. if

Bessel's star is the one entered on his map.

Biela's Comet in 1805.—Of the six observed returns of this

comet that of 1S05 was by far the most favourable for observa-

tion, and it approached very near to the earth as it sank below
the horizon in Europe. At the beginning of December it exhi-

bited a well-defined planetary disc, according to Huth, sur-

rounded by nebulosity 20' in diameter ; on the 8th Olhers found

it very distinct to the naked eye, and it remained visible without

the telescope after the moon had risen, though at a south decli-

nation of 23°; the small well-defined nucleus which he had
remarked in common with other observers he considtred to be
from twenty to thirty German miles in diameter. The comet
was not observable in Europe after December 9, when it had
reached 35^° S., but its after-course was a very favourable one
for observation in the southern hemisphere, and, as Gauss
remarked at the time, if observations from thence could

have been obtained, it would have been practicable to deter-

mine at this appearance the true form of the comet's orbit, which,

as is well known, greatly exercised the calculators of that day,

and particularly Gauss and Bessel. Th • comet's apparent track

in the southern heavens during the week subsequent to the

cessation cf observations in Europe was as follows, according

to a computation from the definitive orbit in 1805, given by the

late Prcf. Hubbard :—
oh. G.M.T. R.A. N.P.D. Distance from earth.

Dec. 9
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presented by the President to Dr. Percy, who, in his reply,

hinted that he is at present engaged in a large new metallurgical

work. The Institute unanimously approved of the President's

proposal to endeavour to obtain for the applied science societies

a common permanent home. The Institute holds its autumnal

meeting in Newcastle in September next, Norway having been

abandoned, mainly, we believe, on account of the death of the

Foreign Secretary, Mr. David Forbes. The Institute of Naval

Architects, which also met [last week in London, intends, we

believe, to have for the first time an 'autumnal session, Glasgow

and the Clyde having been selected for a visit next August.

The following are the probable arrangements after Easter at

the Royal Institution for the Friday evenings :—April 13, Dr.

William Spottiswoode, Treas. R.S., Experiments with a Great

Induction Coil; April 20, Mr. Frederick Pollock, M.A.,

Spinoza ; April 27, Lieut-Gen. Richard Strachey, R.E., F.R.S.,

The Physical Causes of Indian Famines ; May 4, Rev. W. H.

Dallinger, Researches on the Origin and Development of Minute

and Low Forms of Life ; May ri, Mr. D. Mackenzie Wallace,

M.A., The Intellectual Movements and Secret Societies in

Russia ; May 18 [blank] ; May 25, Mr. G. J. Romanes, The

Evolution of Nerves and Nervo-Systems ; June i, Mr. Oscar

Browning, The History of Education
; June 8, Prof. Tyndall,

F.R.S. The lecture arrangements are as follows:—Prof.

J. H. Gladstone, F.R.S,, Five Lectures on the Chemistry

of the Heavenly Bodies, on Tuesdays, April 10 to May 15 ;

Prof. Tyndall, F.R.S., Eight Lectures on Heat, on Thurs-

days, April 12 to May 31 ; Mr. Edward Dannreuther, Two
Lectures on Chopin and Liszt, on Saturday, April 14, and

Thursday, June 7 ; The Rev. A. H. Sayce, M.A., Three Lec-

tures on Babylonian Literature, on Saturdays, April 21, 28, and

May 5; Mr. Walter H. Pollock, M.A., Three Lectures on

Modern French Poetry, on Saturdays, May 12, 19, 26 ; Mr.

Charles T. Newton, C.B., Two Lectures on the Recent Dis-

coveries at Mycenae, on Saturdays, June 2 and 9.

The first of the letters from Mr. Stanley, already referred to,

is published in Monday's Daily Telegraph. It is dated Ujiji,

August 7, 1876. Mr, Stanley" has succeeded in circumnavigating

Lake Tanganyika, exploring every indentation, and has made a

material addition to our knowledge of this interesting body of

water. As might have been expected, he has occasion to sup-

plement and correct the observations of his predecessors. On
the mistakes of the latter he dwells at quite unnecessary length,

and discusses them in an aggravatingly apologetic tone, which

becomes quite irritating, and does not in the least enhance the

value of his own discoveries, which require no contrast to bring

out their importance. The greater part of Mr. Stanley's letter

is occupied with an account of his exploration of the Lukuga,

Cameron's supposed outlet of the lake, but which Mr. Stanley

maintains, on what appear solid grounds, to be merely a creek,

the surface current of which is influenced by the wind. The
most extraordinary result, however, of his examination of the

lake and of the Lukuga, is that the former is rising with com-

parative rapidity—several feet since Cameron's visit—and that

in the course of a very few years the Lukuga will develop into

an eiHuent river, which will pass over the narrow mud-swamp
that separates it from the river Luindi, flowing westwards to the

Kamolondo River (it is not a lake), and thence to the Lualaba.

Thus, what Cameron discovered, is not the present, but the future

outlet of the Tanganyika, which hitherto Mr. Stanley maintains,

has had no outlet. It must not be forgotten that this outlet has

already been suggested by Livingstone ; writing on Octobtr 8,

1871, about three years before Cameron's visit, he says, " It

may be that the Loilgumba is the outlet of Tanganyika ; it

becomes the Luasse further down, and then the Luanio before

it joins the Lualaba ; the country slopes that way, but I was too
ill to examine its source." The interest of geologists will cer-

tainly be excited, if not satisfied, by some references in Mr.

Stanley's letter. He speaks of basalt and trap-rocks as occurring

in the district, and of a large portion of the shores of the lake

being composed of calcareous tufa ; he also, somewhat more

obscurely, refers to what he thinks may be volcanic cones ; and

states that considerable quantities of asphalte have been found

floating on the waters of the lake. The theory which Mr.

Stanley suggests as explaining the origin of this vast lake is of a

sufficiently startling character. At no remote period, his hypo-

thesis is, this part of Africa was a level table-land, westwards

across which flowed the Malagarazi, aad other rivers along a

channel which is now occupied by the Lukuga and Luindi. But

a great volcanic convulsion disturbed the region, sinking a deep

hollow across the channel of the Malagarazi, which, with other

streams, has ever since been filling up the bed. Mr. Stanley

supposes he has come upon the lake when it has almost reached

its highest level and is about to form an outlet by the Lukuga*

Until more detailed and exact information reaches us conctrning

the structure of the country it would be premature to enter upon a

discussion of this theory. Possibly Mr. Stanley's other letter,

which will be published to-day, may enable geologists more fully to

understand the conclusions at which the traveller appears to have

arrived. In the north-west part of the lake, what Burton, Speke,

and Stanley himself had thought to be an island, Ubwari, is

really a peninsula. This is so indicated on Livingstone's map,

with the remark that " a sandy spit connects Mozima Island and

the shore."

On Monday night Sir George Nares read a paper on some of

the results and observations of the late Arctic Expedition. He
discussed mainly the state of the ice and the limits of life in the

most northern channels, and concluded by stating his conviction

that unless the coast of Greenland extended beyond lat. 83° 20',

the Pole would not be accessible by the Smith Sound route.

In the discussion which followed it was evident that a marked

change of opinion has followed the results of the late expe-

dition as to the best route to the Pole, the general opinion being

that the Smith Sound route must be abandoned and that by

Spitzbergen tried. This must no doubt be gratifying to Dr.

Petermann, who has so long advocated the latter route, though

this change of opinion is not at all inconsistent with the idea that

much valuable scientific information is still to be obtained in the

Smith Sound region. Admiral Richards expressed his decided

conviction that sledge travelling is at an end, although he does

not venture on the opinion that ships would actually reach the

Pole by the Spitzbergen route. Now that the Presidential

excitement is over in America, we may hope to hear of pre-

parations being made for the establishment of the proposed

Polar Exploring Colony.

The National French Committee for the Exploration and

Civilisation of Southern Africa has held its inaugural meeting.

M. De Lesseps was appointed president. Two delegates were

appointed to represent the French Section in the large Com-
mittee presided over by the King of the Belgians. They are

MM. D'Abbadie, Member of the Institute, and Grandidier,

the French explorer of Madagascar.

A SECOND Italian expedition for the exploration of Africa,

has arrived at Suez.

TiiF. Honolulu Gazette of February 28, reports an extraordinary

volcanic outbreak in Kealakeakana Bay, near the entrance to the

harbour. The eruption occurred at 3 A.i\i. on the 24th, appear-

ing like numerous red, green, and blue lights. In the afternoon

the water was in a state of peculiar activity, boiling and broken,

and heaving up blocks of red-hot lava. A severe shock of an

earthquake was felt by the residents of Kannakakiel during the

night of the eruption.
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Mr. Stanford has just published five more physical wall-

maps of the series noticed by us some time since. One chief

feature of these maps is their exhibition of the orography of

the respective countries, and we still think it would be an

improvement if the green could be dispensed with, as by

gas-light it and the blue of the water are indistinguish-

able. We are glad to know, however, that means are being

taken to remedy this in future issues, which we think may easily

be done by the use of various shades of brown ; when this is done

tlie maps will leave little to be desired. They are those of North

and South America, Africa, Scotland, and Ireland. Each map
is up to the latest date, and as physical maps, showing at the

same time all the main natural and artificial features of the

various countries, they must be quite a luxury to teachers and

students, and to all who have to consult maps. Africa es-

pecially is thoroughly satisfactory, and the compiler has wisely

abstained from following any theory as to the course of the

fragmental rivers west of Tanganyika, unless indeed one may
be led to infer that he believes Lake Chad to be the receptacle

of much of the drainage attributed to the Congo and the Ogove
;

if so, his theory, judging from the little that is known of the

rivers themselves, and the various elevations of the region so

clearly sho\vn in the map, is quite as probable as any other.

M. Leverrier recently received a requisition from the

Chamber of Commerce of Marseilles for the establishment of a

special service for the Meciiterranean coasts, M. Leverrier re-

plied that the military government had established in Algeria a

special meteorological service which pertinaciously refused to

comply with the rules of the international service. Consequently

it was impossible for him to take advantage of Algerian observa-

tions so long as the special rules of the Algerian Meteorological

Service were not altered, and without Algeria no reliable service

could be established at Marseilles.

The opening meeting for 1877 of the West Riding Consoli-

dated Naturahsts' Society will be held at Pontefract on Easter

Monday, April 2.

We have to record the death, on the 9th inst., of Dr. John

Scott Bowerbank, F. R.S., so well known from his important

investigations on sponges. Dr. Bowerbank, born in 1797, in

London, commenced life as a distiller, but being attracted by

biological studies, subsequently devoted himself to them. In

1833 his first paper appeared in the Entomological Magazine, on

the circulation of the blood in insects, from which time numerous

papers by him have appeared in the Philosophical Alaqazine,

the Microscopical Journal, the Annals of Natural History, the

Philosophical Transactions and the Proceedings of the Zoolo-

gical Society, upon the geological and structural relations of the

Spongidre, upon Pterodactyles, upon the structure of the shells

of the Mollusca, and other less important points. Dr. Bower-

bank was a Fellow of many learned societies, with the

foundation of more than one of which he was intimately

associated, including the Microscopical, the Ray, and the

I'alreontological.

The tomb of Croce-Spinelli and Sivel, the two Zenith

aeronauts, will be inaugurated at Pore la Chaise on April 4,

The Annual Congress of the Socictcs Savantes will, as usual,

take place at Paris on April 3 and following days.

A WEi.L-ATTENDED soircc was given by the Northampton
Naturalists' Society on Tuesday evening, March 6, in the

Science and Art Rooms of the Grammar School. A large

and valuable series of natural objects were displayed, many
of which had been collected during the past year. Amongst
those especially worthy of note were a splendid collec-

tion of eggs, exhibited by the Rev. G. Nicholson ; of but-

terflies, A. Perry, Esq. ; of plants, by G. C. Druce, Esq. ; and

of fossils, by W. Hull, Esq., and C. Jecks, Esq. The opening

address was given by the Rev. R. Winterbotham, and short

addresses were delivered in the course of the evening, by the

Very Rev. Canon Scott, the Rev. W. F. Aveling, and B,

Thompson, Esq. A beautiful collection of photographs was

exhibited by R. G. Scriven, Esq., and II. Manfield, Esq.,

under the superintendence of the Rev. S. J. W. Sanders, and

the attractions of the evening were still further enhanced by the

exhibition of several excellent microscopes, and other scientific

instruments, kindly lent by various gentlemen of the town and

neighbourhood.

In " The Stone Age in New Jersey," by Dr. C. C. Abbott

(Washington, Government Printing Office), a valuable mass of

facts on the various implements and weapons found in that state

is collected and discussed, and illustrated by upwards of 220 cuts.

Part 4 of vol. i. of the Proceedings of the West London
Scientific Association contains, among other interesting papcr.«,

one on Waves, by Prof. F. Guthrie, F.R.S.

Among other matters that came before the German Ornitho-

logical Society at a recent meeting, mention was made by M.
Miitzel of an osprey which had lived eighty years in captivity on

a farm near Neu Damm. M. Schalow took up the question

whether in bad weather birds stop their migratory flight and

return, or not. He affirmed that they either went on or re-

mained for a time where they happened to be caught by the

weather. M. von Schleinitz, of the Gazelle, stated that several

individuals of Chionis minor had been brought from Kerguelen's

Land to St. Paul's. It remains to be seen on later visits to St.

Paul's whether the birds will still be found there.

M. Decharme has been studying the comparative pitch of

sounds given by various metals and alloys. Cylindrical bars of

each metal were used, all of the same length and diameter

(20 cm. and I cm.). The metals examined rank as follows in

ascending series :—Lead (fa^, 690 vibrations), gold, antimony

and silver (the same), tin, brass, zinc, copper, cast-iron,

iron, steel, aluminium (fag, 2,762 vibrations). From lead to

aluminium there is thus an interval of two octaves. No simple

relations, sufficiently exact, were perceived between the pitch of

the sounds and the physical or chemical properties of the sub-

startces. M. Decharme's results differ considerably from those

of Wertheim.

The circumference (not the diameter) of the exploring

balloons for meteorological purposes in Paris, referred to last

week, is ninety centimetres. They have an ascensional force of

about thirty grammes.

Prof. Garrod illustrated his Royal Institution lectures by a

colossal model of a disarticulated human skull, not skeleton, as

we stated last week.

The additions to the Zoological Society's Gardens during the

past week include a Puma {Felis concolor) from South America,

presented by Commander Stanhope Grove, R.N. ; a Nisnas

Monkey [Cercopithecus pyrrhonotus) from Nubia, presented by
Mr. B. C. Simpson ; a Burrhel Wild Sheep [Ovis burrhel) from

the Himalayas, deposited ; two Hairy Tree Porcupines [Sphin'

gurus villosus), two White-fronted Guans {Ptnelopejacucaca) from

Brasil, two Blue-bearded Jays (Cyanocorax cyanopogon) from

Para, two Turkey Vultures {Cathartes aura) from America, two
Upland Geese (Bernicla magdlanica) from Patagonia, three

West Indian Rails {Aramides cayennensis), a Common Boa {Boa

constrictor) from South America, two .Great Cyclodus Lizards

{Cyclodus gigas), a Stump-tailed Lizard {Trachydosaurus un-
gosus) from Australia, purchased ; a Zebu {Bos indicus) born in

the Gardens.
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SOCIETIES AND ACADEMIES
London

Royal Society, January i8.
—"Residual Charge ot the

Leyden Jar.—11. Dielectric Properties of Various Glasses," by

J. Hopkinson. Communicated by Prof. Sir William Thomson,
F.R.S.
The experiments appear to verify the fundamental hypothesis,

viz. , that the effects on a dielectric of past and present electro-

motive forces are superposable. Ohm's law asserts the principle

of superposition in bodies in which conduction is not complicated

by residual charge. Conduction and residual charge may be
treated as parts of the same phenomenon, an after effect as

regards electric displacement, of electromotive force. The ex-

periments appear to show that tlie principle of Ohm's law is

true of the wliole phenomenon of conduction through glass.

February i.
—" The Meteorology of the Bombay Presidency,"

by Charles Chambers, F.R.S., Superintendent of the Colaba
Observatory.
This work consists of four parts—the first dealing with regis-

trations of meteorological phenomena at the Colaba Observatory

during a period of twenty-seven years ; the second with mode-
rately fall observations at five military stations in the Bombay
Presidency during a period of nineteen years ; and the third with

large numbers of observations from civil hospitals and revenue

stations, being those of selected registers extending over various

periods from not less than a fortnight up to a number of years
;

in this part the phenomena treated are temperature of the air,

winds, and rninfall only ; and the extent of territory to which
the observations refer includes the whole of the Presidency, Sind,

and the western half of Rajputana. In the fourth part are dis-

cussed the general distribution (as regards both space and
season) of temperature and rainfall, and the variations of the

wind ; first with respect simply to the physical geography of the

country, and then in combination with certain theoretical views,

the elucidation of which, by means of the dynamical theory of

heat and the kinetic theory of gases, occupies much space.

February 15.—"On Stratified Discharges.—III. On a Rapid
Contact-Breaker, and the Phenomena of the Flow." By
William Spottiswoode, M.A,, F.R.S.

In a paper published in the Proceedings of the Royal Society,

vol. xxiii. p. 455, I have described a form of contact-breaker

designed for great rapidity and steadiness of action. It con-

sisted of a steel rod which vibrated under the action of an electro-

magnet. As regards sharpness of break and steadiness of the

striae, this instrument left little to be desired. But, as explained
in the paper, an alteration in the current not only affected the

steadiness directly, but also reacted on the break itself. In
order to obviate this inconvenience, I devised another form of
contact-breaker consisting of a wheel platinised at the edge,

on which a platinum spring rests. In the circumference of the
wheel a number (40 in the first instance) of slots were cut, and
filled with ebonite plugs so as to interrupt the current. The
breadth of the slots was about '04 inch, and that of the teeth about
•5 inch. The wheel was connected with suitable driving gear,

so as to give from 250 to 2,000 currents from the coil in each
direction per second.

For some time the experiments were conducted with the plati-

num spring resting on the wheel ; and the effects were varied by
altering either the pressure of the spring or the velocity of the
wheel ; but it: was (ovmd that actual metallic contact between the
spring and wheel was not necessary, provided that a layer or
cushion of conducting material were interposed. Such a layer

was formed by a thin film of dilute sulphuric acid drawn out
by a thread leading from a reservoir and resting on the wheel.
The spring, which under these circumstances became unneces-
sary, was replaced by a point, the adjustment of whose distance
from the wheel was simple. This arrangement gave excellent

results, even when the number of currents per second was re-

duced in some cases to 250 ; added to which the unpleasant and
disturbing noise of the friction was entirely avoided. Ulti-

mately, however, I used a light wire in the place of the spring
first mentioned.

With the contact-breaker here described effects similar to
those produced by the rapidly-vibrating break were obtained.
The strias were formed in a regular manner, and advanced or
receded, or remained at rest, in a column usually unbroken so
long as the velocity of the wheel was maintained without
change.

With a view of ascertaining the nature of the distinction be-
tween the ordinary and the steady striae, careful observations were

j

made with the revolving mirror. It having been noticed that
when the wheel-break moved slowly, ordinary or irregular striaa

j

were produced, and that when it moved rapidly, steady striae

I

resulted, it seemed probable that the latter effect might be due

I

to the short time of contact, and to the consequent absence of
many of the features described in Part II. of these researches.
This is, in fact, identical with the suggestion there made, that
the fluttering appearance was due to the unequal duration of the
striae themselves, and to the irregular positions of the points at

which they are renewed at successive discharges of the coil. And
such, in fact, proved to be the case ; for as the speed of the
wheel was increased, the duration of the discharges diminished

;

the image as seen in the mirror became narrower and simpler in its

configuration, until, when the steady effect was produced, each
discharge showed only a single column of strice of a width pro-
portional to the apparent width of the slit. The proper motion,
implied by the inclination of the individual striae to the vertical,

was suU perceptible, and was directed as usual towards the
negative pole.

The phenomena of the flow may be considered to be due to

the different positions taken up by the stride in successive dis-

charges. If in each discharge the strije occupy positions in

advance of those occupied in a previous discharge, the column
will appear to advance ; if the reverse ba the case, they will

appear to recede. If the positions remain unchanged, the
column will appear stationary.

Experiments were instituted with a view of ascertaining the
connection between the flow and resistance. Starting from a
condition of current and break for which the striae were station-

ary, it was found that an increase of resistance, introduced gene-
rally in the primary circuit, produced a forward flow, i.e. from
the positive towards the negative terminal, while under similar

circumstances a decrease of resistance produced a backv/ard flo v.

Furthermore, if after producing a forward flow the resistance be
continually increased, the flow, after increasing in rapidity so as

to become undistinguishable by the unassisted eye, gradually
appears to become slower, and ultimately to reverse itself.

Another form of contact-breaker was also occasionally used.
The principle upon which it was based was the sudden disrup-

tion of a thin film of conducting liquid by a discharge between
the electrodes of a circuit.

As soon as the current passes, the fluid between the plate and
point will be decomposed, and electrical continuity broken.
This done, the fluid flows back again, and continuity is restore!.

February 22.—" On a New Form of Tangential Equation,"
by John Casey, LL.D., F.R.S., Professor of Higher Math.-
matics in the Catholic University of Ireland.

'•' Addition on the Bicircular Quartic," by A. Cayley, LL.D.,
F. R. S., Sadlerian Professor of Mattiera itics in the University of
Cambridge.

Geological Society, March 7.—Prof. P. Martin Duncan,
F.R..S., president, in the chair.—The Rev. Ebenezer Davie.s,

William Davies, and Henry Davis Iloskold were elected Fel-

lows, and George Garves Brush, Professor of Mineralogy in the
Sheffield School of Science, Yale College, Newhaven, Connec-
ticut, Prof. A. L. O. Descloizeaux, of Paris, Prof. E. Renevier,
of I^ausanne, and Count Gaston de Saporta, of Aix en Provence,
Foreign Correspondents of the Society.—The folio vving com-
munications were read :—On the vertebral column and pelvic

bones of Fliosaurus evansi (Seeley), from the Oxford Clay of

St. Neot's, in the Woodwardian Museum of the University of

Cambridge, by Harry Govier Seeley, F.L.S., Professor of Geo-
graphy in King's College, London. In this paper the author
described some bones obtained by J. J. Evans in the lower part

of the Oxford Clay at Eynsbury, near St. Neot's. They con-

sisted of thirty-seven vertebra?, twenty-one of which are cer-

vical, and apparently complete that series. These presented the
characters of the cervical vertebrae of the typical Pliosaurs of the

Kimmeridge Clay. The remains of the pelvis included a pubic
bone showing a close correspondence in form with those of the
Pliosaurs of the Kimmeridge Clay of Ely, and an ischium.—
Supplementary notes on the fauna of the Cambridge Greensand,
by A. J. Jukes-Browne, F.G.S. This paper was supplementary
to one communicated to the "Society by the author in 1875, in

which he maintained that the Upper Greensand does not ex-

tend further in a northwesterly direction than West End Hill, \

near Cheddington, in Buckinghamshire, that the Cambridge
Greensand is merely a nodule-bed at the base of the Chalk Marl,

resting unconformably upon denuded Gault, to the upper part of

which _ the greater portion of the fauna belongs, and that the
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remainder of the fauna, belonging to the deposit itself, consists of
species proper to the Chalk Marl rather than to the Upper Green-
sand. The object of the paper was to indicate certain additions to,

and corrections in, the list of fossils upon which these conclusions
were supported. The following Gault species were indicated as
not previously identified in the Cambridge Greensand :

—

Nautilus
arcuatus, Desh.; iV. ifiayualis, Sow. ; Turrilitcsdcgans, D'Orb. ;(?)

T. eniericiamts, D'Orb. ; OrnitJiopus histocheila, Gardn.
;

Brachystoma avgnlaris, Seeley ; Turbo pictdianus, D'Orb.
;

riaitotoniaria regina, Pict. and Roux ; (?) P. iiu?-iatm, Pict. and
Roux ; Pecten rauliniarius, D'Orb. ; P. subaadus, D'Orb. ; and
Lima rauliniana, D'Orb. The author described as new spe-
cies :

—

Turrilites nobilis, Nautilus, sp. nov., Natica levistriata,

Nerita nodulosa, and Lima interlineata, and noted several cor-
rections in the nomenclature adopted in his former list.—On the
beds between the Gault and Upper Chalk, near Folkestone, by
F. G. Plilton Price, F.G. S. The author described the characters
presented by the beds between the Gault and Upper Chalk near
Folkestone, indicated the fossils contained in them and their range
in this division of the Cretaceous series, and discussed the classi-

fication of the deposits and their equivalence with those recognised
by other writers.

Anthropological Institute, March 13.—Mr. John Evans,
F. R.S., president, in the chair. The President exhibited a hafted
bronze celt, with its original wooden handle (which was covered
with brass plates), found near Chiusce.—Mr. Biddulph Martin
exhibited some pottery, shells, and olher remains from a sup-
posed kitchen midden at Smyrna, which, the president pointed
out, was of comparatively modern date. Some flint arrow-heads,
scrapers, «Scc., from Ditchley, were exhibited by Capt. Dillon.

—

Mr. Hyde Clarke then read a paper on the Himalayan origin of
the Magyar. The object of this paper was to show that lan-

guages of Nepal, &c., in the Himalayas, formerly called Sub-
dravidian, are to be classified as Ugrian, and include Finnish,
Magyar, Lap, and Samoyed affinities. In connection with the
extension of the Ugrian area and possible centre to High
Asia, the author entered on the question of the origin of
the Magyars. After referring to the Magyar, Khun, &c.,
in the Himalayas, he proposed as a solution that the attack
on Pannonda had been made by Avar or Khunzag traders
from the Caucasus speaking a Vasco-Kolarian language, and
with a main body of Ugrians, the language of whom prevailed
on tlfe extinction of the former. The author dissented from the
Ugrian classification of Accad and Etruscan, giving other pre-

historic examples for the Accad words in Lenormant, claimed
by him and M. Sayous as Ugrian. Messrs. Berlin, Salymos,
Rees, the President, and others, took part in the discussion.

—

The Director then read the following papers by Mr. Hector
McLean :—On the Scottish Highland language and people, and
on the Anglicising and Gaelicising of surnames.

Physical Society, March 3.—Prof. G. C. Foster, president,

in the chair.—-The following were elected members of the Society

:

—Mr. J. A. Fleming, Mr. P. le Neve Foster, and Mr. S. Hall.

—Prof. Foster showed experimentally the polarisation <;f heat

rays, employing two large Nicol's prisms of 2^- inch aperture, and
a thermopile surrounded by a double jacket and connected with
a Thomson galvanometer as arranged by Mr. Latimer Claik for

showing very slight indications to an audience. When the prin-

cipal sections of the prisms were at 90° to each other only a
slight movement, doubtless due to an initial heating of one side

of the pile, was observed ; and the amount of the deflection was
found to increase steadily up to about sixty divisions on the
scale as the above angle was diminished. Prof. Foster exhibited
the results of experiments made to determine the intensity of a
source of heat by this means, and they were very concordant.

—

Mr. Latimer Clark then explained the arrangement of the gal-

vanometer used. The image of an arrow-head or other form of
index projected by means of a limelight at the further end of the
room traverses a telescopic object-glais about two feet distant from
the lamp and falls on a square silvered plate of glass suspended
from the needle of a Thomson galvanometer, which is rendered
steady in the ordinary way by a platinum spade in water. The
reflected image then traverses the whole length of the room and
falls on a large scale placed in front of the audience, and, by such
an arrangement, the instrument may be at any distance from the
scale, and yet the image will not be unduly magnified. A
method is employed for bringing the needle rapidly to rest. A
few thermo-electric couples are placed above the lamp chimney,
thus being kept constantly hot, and the terminals are united by
a wire which is coiled several times round the galvanometer

;

the circuit is closed at the moment when this subsidiary cur-

rent will tend to neutralise the motion of the needle.—

•

Prof. Guthrie incidentally mentioned that the diflficulty experi-

enced in separating the fibres of a cocoon thread may be
obviated by boiling the thread in carbonate of potash, when the

natural resin is saponified and the fibres may be easily split.

—

Mr, Wilson then explainel some difficulties he has met with in

constructing a Iloltz electrical machine, especially with reference

to the windows and armatures, and he exhibited two machines
which he recently made, from one of which a spark five or six

inches in length can be obtained ; this apparatus is so arranged
that it can be taken entirely to pieces and packed in a very
moderate-sized case. After carefully pointing out the difTercnce

between an ordinary machine and the Birch machine, he
proceeded to consider the theory of the Holtz machine,
and explained how he was led to construct an instrument
in which there were no windows, the armatures being
placed on the face of the fixed plate next to the moving
plate, but the result was not satisfactory. He then made the
larger machine provided with six fixed and six moving yjlates,

and the windows were replaced by holes \ inch in diameter
traversed by short pieces of tape glued to the paper armatures.
The initial charging of the armatures is effected by means of a
disc of ebonite fixed to the main axis of the machine, which is

lightly held by the fingers and caused to rotate. Electricity is

thus generated and points projecting towards it and communicat-
ing with points in the neighbourhood of the armatures cause
them to become charged ; after this, electricity is generated with
great rapidity.—Prof. MacLeod gave some details concerning
the working of a large Holtz machine which he drives by a
turbine. He finds that after it has been in action for nearly an
hour a much greater force is required to work it, and he suggested
a theory in explanation of this phenomenon. By keepmg the
machine dry under a glass shade reversing efTects are entirely

avoided as well as the necessity for varnishing the plates.

Entomological Society, March 7.—J. W. Dunning, F.L.S.,
vice-president, in the chair.—-Mr. Douglas exhibited a specimen
of the Longicorn Beetle, Mofiohamnms suior, brought to him
alive, having been captured in a garden in the Camden Road

;

also a melanic variety of Orthosia suspecta, taken at Dunkeld.

—

Mr. Hudd exhibited some interesting varieties of British Lepi-
doptera taken near Bristol and in South Wales ; amongst them
were Lycatia alexis, Sphinx ligustri, and Boarmia repandata, the
latter a black variety.—Mr. Champion exhibited specimens of
Cardiopliorus rtifipes, a species new to Britain, taken by Mr.

J. Dunsmore, near Paisley; also a British example oi Aphodius
scrofa from the collection of Mr. Dunsmore, who unfortunately

had no note of its locality.—The Secretary exhibited a specimen
of an Isopod Crustacean which had been forwarded to him by
Mr. J. M. Wills, surgeon, s.s. City of Canterbury, who stated

that it was found occasionally parasitic on the flying-fish, and
generally close to the pectoral fins. Mr. Douglas read an extract

from a letter from Dr. Sahlberg, who had recently returned from
an excursion to the neighbourhood of the Yenisei River and the
extreme north of Siberia, from whence he had brought a large

number of insects, principally Coleoptera and Hemiptera.
Amongst the Hemiptera were one Aradus, one Calocoris, two
Orthotylus, one Orthops, one Pachytoma, one Anthocoris, one
Acompocoris, five Sa'da, and one Corixa, which appeared to be
hitherto unknown. The species of Salda were from the extreme
north, in Tundra territory.—The Secretary read a paper by Mr.
W. L. Distant, on the geographical distribution of Danais
archippus, a North American butterfly which has recently been
taken in the south of England.

Mineralogical Society, March 14.—Mr. H. C. Sorby,
F.R.S., president, in the chair.—Thefollowingpapers were read:

—

On a simple method for roughly detennining the index of refrac-

tion of small portions of transparent minerals, by H. C. Sorby,
F. R..S.—This can be effected by having a small graduated scale

attached to the body of the microscope, by means of which the
thickness of the crystal and the displacement of the focal point
can be easily measured. From these data the index of refraction

can be at once calculated with suflicient accuracy to make the
result valuable in determinative mineralogy.—On a serpentine
from Japan, by A. H. Church, M. A.—Notes on Vauquelinite from
Scotland, and Cantonite or Harrisite from Cornwall, by Thomas
Davies, F.G.S.—On an easily constructed form of reflecting

goniometer, by S. B. Hannay, F.C.S.—On a peculiar form of
quartz crystals from Australia, by Rev. J. M. Mello, F.G.S.—On
certain black quartz crystals from Boscaswell Down, Cornwall, by



484 NATURE [March 29, 1877

J. H. Collins, F.G.S. The black colour, is due to minute crystals

ofschorl.—On quartz including oxides of iron, by William Vivian.

—On the magnetic constituents of minerals and rocks, by J. B.

Hannay.—On the water contained in minerals, by J. B. Hannay.
—On the Nordenskjoid iron masses from Greenland, by K. T,
V. Steenstrup, translated by Mr. Rohde, one of the Danish
expedition. The author contends that the iron is a natural

constituent of the basalt, and not of meteoric origin.

Institution of Civil Engineers, March 13.—Mr. George
Robert Stephenson, president, in the chair.—His Majesty the
King of the Belgians was elected by acclamation an honorary
member. The paper read was on the transmission of motive
power to distant points, by Mr. H. Robinson, M. Inst. C.E.

Manchester

Literary and Philosophical Society, December 4, 1876.

—

Charles Bailey in the chair.—Notes on a botanical excursion in

the Aberdeenshire Islands in July, 1876, by Mr. Thomas Rogers.

December 26, 1876.—A notice of some organic remains from
the schists of the Isle of Man, by E. W. Binney, president,

F.R.S., &c.

January 9.—E. W. Binney, F.R.S., F.G.S., president,

in the chair.—On the poisonous properties of yew-leaves,

by James Bottomley, D. Sc.—On the luminous sulphides of

M. Ed. Becquerel, by William Thomson, F.R.S.E.—On the

types of compound statement involving four classes, by Prof.

W. K. Clifford, M.A., F.R.S. Communicated by Prof. W. S.

Jevons, M.A., F.R.S.
January 23.—Results of the monthly observations of the mag-

netic dip, horizontal force, and declination made at the magnetic
observatory of the Owens College, from Januaiy, 1874, to

December, 1876, inclusive, by Prof. Thomas H. Core, M. A.
Communicated by Prof, Balfour Stewart, LL.D., F.R.S.

Geneva

Physical and Natural History Society, February i.

—

M. Alphonse Favre presented a geological map of the Canton
of Geneva on the scale of -2^^uTr> intended to enlighten agricul-

turists on the management of the soil for their various crops.

—

Prof. Schiff described the researches he had made on the pro-

perties of nicotine as a poison, and on the part played by the

liver in such poisoning.

February 15.—M. E. Renevier, professor at Lausanne, exhi-

bited to the Society his geological map of Vaudoises Alps, on
the scale of -o^j^inr) ^s also several sections which complete it.

It includes principally the mass of the Diablerets and the neigh-

bouring spurs on the right bank of the Rhone.—Prof. Wartmann
showed a small apparatus intended to prove the impulse which
an induction spark in a rarefied gas is capable of giving in the

direction of its length.—M. Raoul Pictet described various ex-

periments made by himself, and proving the great facility with
which sulphuric acid is diffused through caoutchouc.

Paris

Academy of Sciences, March 19.—M. Peligot in the

chair.—The following papers were read :—Observations of

temperature at the Museum of Natural History, during 1876,

with electric thermometers placed at depths of i metre to 36
metres under ground, as also in air and under grass-covered and
bare ground, by MM. Becquerel. Tne results are nearly the

same as were obtained before. General Morin, remarking that at

only 10 to 12 metres depth he found a nearly constant tempera-

ture of 11°, suggested the use of underground air, drawn through

pipes, to produce a constant temperature where it might be
required (as for conservation of meat, &c.)—On the decomposi-
tion of bioxide of barium in vacuo, at the temperature of dark
red, by M. Boussingault. The whole of the oxygen could be
thus extracted. On removing the source of heat the bioxide was
reconstituted. Bioxide of barium, then, cannot exist in vacuo at

a dark red heat.—Physical and mechanical actions of incandescent

and strongly compressed gases from combustion of powder.
Application of the facts to certain characters of meteorites and
bolides, by M. Daubree. The facts of experiment seem to

explain :—(i) the alveolar cavities or cupules in meteorites; (2)

the peculiar clouds, smoke, or dust, which follow the disappear-
ance of the incandescent mass

; (3) the dust of cosmic oiigin

which is thus expanded in our atmosphere, not only by combus-
tion and volatiUsation, but by pulverisation at 'a high tempera-
ture.—On the fundamental invariants of the binary form of the
eighth degree, by Mr. Sylvester.—On the palseontological origin

of trees, shrubs, and bushes inaigenous in the south of France,
that are sensitive to cold in severe winters, by M. Martins. He
considers them to be the survivors of the flora which covered
those parts during the Terdary period. We have here plants
exotic as regards time, while other plants are exotic as regards
space. At Montpellier and Marseilles the annual average of
absolute minima of temperature are — 9'23° and — 5 "95° respec-
tively.—On the experiments made at Pregny by the canton of
Geneva, by M. Bouley. He had erroneously given the Swiss
Federal Government the credit of the experiments.—M. Hebert
was elected member in the section of Mineralogy in room of the
late M. Ch. Sainte-Claire Deville.—On the phosphorescence of
organic bodies, by Mr. Phipsoa. Apropos of a recent note, he
calls attention to his memoir on noctilucine, the first organic
body known to be phosphorescent by slow oxidation, like phos-
phorus in the mineral kingdom.—Propositions of algebra and
geometry deduced from cons '.deration of the cubic roots of unity,
by M. Appell.—On the curvature of surfaces, by M. Serret.

—

On a problem comprising the theory of eliminition, by I\I.

Ventejols.—On the suspension of water in a vessel closed below
by a tissue with large meshes, by M. Piateau.—On a singular
fact of production of heat, by M. Olivier. — On the reform of
some processes of analysis used in the laboratories of agricultural
stations and observatories of chemical meteorology ; first part,
Ammonimetry, by M. Houzeau. His method is to use stable
vinous red litmus, which will reveal free ammonia in solution in
water containing only gxrTrkoT? and even 1:7^0 Vtnn) of its weight of
that substance. The proportion is determined by pouring into
the litmus-coloured liquor a weak titrated acid till disappearance
of the original red.—On the preparation of crystallised acetate
of magnesia, and on the fermentation of this salt, by M. Pa-
trouiliard.—On a simple mode of production of certain mono-,
bi-, and tri-chlorised acids, by M. Demar5ay.—Transformation
of normal pyro-tartaric acid into dibromo pyrotartaric and
dibromo-succinic acids, by MM. Reboul and Eourgoin,—Ac-
tion of chlorochromic acid on anthracene, by M. Haller.—On
the constitution of pseudo-purpurine ; continuation of researches
on the colouring matters of madder, by M. Rosenstiehl. Pseudo-
purpurine is sufficiently unstable to produce by its partial destruc-
tion the other colouring matters in madder (alizarine excepted).

—

Experiments on muscular tonicity, by M. Carlet. A muscle gene-
rally contracts after section of a nerve, before final relaxation.
This is due, the author says, to the increased excitability of the
nerve. In rare cases, where the nerve is cut without excitation
(at one of Bridge's " nodes" perhaps), relaxation begins at once.
Elongation immediately after section is due to rigidity not flacci-
dity, the extensor muscles being stronger than the flexors.—On the
modifications in the egg of phanerocarpous medusae before fecun-
dation, by M. Giard.—On the age of elevation of the Margeride,
by M. Fabre.—On the formation of thunderstorms, by M.Zundel.
—Clinical and therapeutical researches on epilepsy and hysteria,

by M. Bourneville. From two analyses of i^ortions of liver
from an epileptic patient who had taken, in four months, forty-

three grammes of ammoniacal sulphate of copper (and died of
pulmonary tuberculosij 2J months after cessation of the treat-
ment), the total amount of copper in the liver was estimated at

236 milligrammes and 250 mm.
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THE GEOLOGICAL SURVEY OF OHIO
Rcp07-t of the Geoloi^ical Survey of Ohio, Vols. I. and II.

Geology, and I. and II. Palaeontology. (Columbus,

Ohio : Nevins and Myers, State Printers, 1873-5.)

T N the reports of American Scientific Surveys we have
become accustomed to find that the results are as new

and interesting as the methods of working are original

and ingenious. Few of the States are more richly

endowed with the elements of prosperity and stability

than Ohio, and yet she has but recently come into the

field with her contribution to the knowledge of her own
geological structure and natural history. It is gratifying

to know that this contribution can well afford to be tried

by the high standard attained by the reports already

issued by many of the neighbouring States.

The survey just completed is technically the second

but practically the first geological survey of Ohio, taking

into consideration how long ago the former survey was
disbanded, and how short was its term of life.

In 1836 the legislature appointed a committee con-

sisting of Dr. Hildreth, Dr. Locke, Prof. Riddell, and
Mr. Lapham, to report on the best method of obtaining

a complete geological survey of the State, and to estimate

the probable cost. In the summer of that year three of

these gentlemen made reconnaissances, while the fourth

analysed iron ores and limestones. A year after the

appointment of the committee, the legislature, on its

recommendation, created a geological corps, comprising

a state geologist (Prof. W. W. Mather) and six assistants.

During the summer of 1837, the State geologist and three

assistants prosecuted geological explorations, two assist-

ants being absorbed by zoology and topography. Next
summer the survey was continued on a similar footing,

but a financial panic having broken out, " the legislature of

1838-39 made no appropriation for the continuation of

the geological survey, and it was at once suspended." In

spite of the disadvantages under which this early survey

laboured in being almost entirely without pal^ontological

assistance, its two annual reports were much appreciated,

and the short-sighted economy that led to its disband-

ment was soon regretted by the citizens of the State.

Although several attempts were made, what with the de-

falcations of a State treasurer, the building of a costly

State-house, and the great Civil War, Ohio was not finan-

cially in a position to re-establish a geological survey till

the year 1869.

According to its constitution, this new survey was to be

begun (and was begun) on June i, 1869, and was to be

finished in three years. It was required "to make a

complete and thorough geological, agricultural, and
mineralogical survey of each and every county in the

State." To the chief geologist the act 0/ legislature

allowed three assistants, and a number (generally eight

or nine) of temporary local assistants were employed and

paid from a fund provided for " contingent expenses."

One of the assistant geologists was to be a chemist. We
can see in the organic law of the survey no provision for

a palceontologist, and presume that the appointment of

that officer was authorised by one of the subsequent Acts

Vol. XV.—No. ^88

of Appropriation. At any rate, Prof. J. S. Newberry,
having been appointed chief geologist, conjoined with

himself two assistants, a palaeontologist and a chemist,

and it can hardly be disputed that this was the best

possible disposition of his forces, however desirable a
large increase in the number of assistants might have
been.

Such then is the scale on which a State, having an
area of 39,904 square miles, plans its geological survey.

Considering the number of working days in a year, the
number of the field geologists, and the area of the State,

many will not hesitate to decide that the character of a
reconnaissance was stamped on the survey by its framers
from the beginning. But it should not be forgotten that

there are circumstances which render the geological

mapping of Ohio exceptionally simple. The Palaeozoic

rocks which form its framework are so undisturbed, that
over areas of sometimes thousands of square miles, only
one formation makes its appearance at the surface, and out-

crops are therefore little more than contour lines. We are
accustomed in this country to think of " dip " as something
visible to the naked eye, and measurable with a pocket
clinometer

; and as producing, by its relation to the
contour of the ground, endless variety in our geological

boundary-lines. In Ohio it appears that themethod ofascer-

taining the degree of dip is to set up half a dozen or so of trigo-

nometrical stations, several miles apart, and carefully take
the levels of the outcrop at the several points. So far as we
have noted in reading the Reports, there is not a dip in the
whole state that would make an appreciably stiff railway
gradient. Then we are informed by Prof. Newberry that
" faults in which the displacement amounts to more than
one foot are very rare in the Ohio Coal-field," and that the
greatest known has a down-throw of 3 feet. In Europe
the complications produced by faults frequently add the
excitement of a puzzle to the labours of the field-geologist

and just as often leave an irritating element of uncertainty
to embitter the satisfaction with which he is apt to regard
his finished work. Then again there are no igneous rocks
in Ohio and no metamorphic rocks in the ordinary sense
of the term. Indeed it may almost be said that over
large tracts there are no rocks at all. Thus in one county
" consisting oftwelve towns," i.e. 432 square miles—exactly
the area, let us say for comparison's sake, of a whole sheet
of the i-inch Ordnance Map of Scotland—the rock is

deeply covered with drifc and is never seen, having been
reached by boring at one point only, at a depth of 1 10
feet.

On the other hand, the very simplicity of the geology
of the State makes it a typical region by which other
lands may measure their geological scale, and on this

account it becomes necessary to survey it with minute-
ness and care. If Ohio renders this service to the neigh-
bouring states, each of these has already given an
equivalent. As it happened, when the late survey was
begun, Ohio was almost surrounded by a belt of states

which had got ahead of her in the work, and whose
completed labours greatly simplified her task, at the
same time that they presented discrepancies which could
only be reconciled on her neutral ground.

Although it was originally intended that the survey
should be finished in three years, its field work lasted for

five, the average annual cost being 817,355.

AA
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We have now before us a portion of the final Reports 01

the Survey. These consist of two volumes of Geology, two

of Palasontology, and two of Sheets of Vertical Sections (a

sheet of Vertical Sections, by the way, is called a " Map"
in the American language). Besides these there have

already been published three volumes of Annual Reports

of Progress, two of them containing Accounts of the

Geology of Counties, in substantially the same form as

that followed in the Final Reports. A third volume of

Geology, to comprise by far the most important counties

in the coal-field, is ready for publication and " awaits the

action of the Legislature." " The matter for the third

volume," says Prof. Newberry, "has been, to a con-

siderable extent, prepared since the appropriations for

the salaries of the geological corps were discontinued.

Much of it is, therefore, a gratuitous contribution with

which the corps should be credited when a comparison is

made between the value of their services and the com-

pensation they have received." Materials for a third

volume of Palaeontology have been accumulated, but the

chief geologist does not speak confidently of his chances

of getting a grant to defray the cost of its publication.

It would be a thousand pities that the State which has

been at the expense of collecting this information should

not secure the credit and advantages involved in its offi-

cial publication. Otherwise, the materials will have to

be hunted through the transactions of American and
foreign societies, and will be as good as half lost.

A volume on Economic Geology is far advanced, but

six months' time and from $4,000 to $5,000 are estimated

as necessary to complete it. A volume on the Zoology

and Botany of the State is also ready for publication at a

trifling expense.

Lastly, " a general geological map of the State can be

prepared at a cost not greater than g 1,500."

It will thus be seen that there still remain to be pub-

lished some of the absolutely essential parts of the work

of the survey. For scientific purposes the geological

map stands first in point of necessity. It is not too

much to say that it is chiefly by its general geological

map that the survey will be known and judged abroad.

It is indeed possible to construct a sort of geological

map from the county and other sketch maps and infor-

mation scattered through the volumes, and the writer has

done so for his own satisfaction and as a means of

mastering the Reports. But we can affirm with con-

fidence that this is a labour that few will undertake, and

which it would be much better that the officers of the

Survey should perform once for all. The county maps,

as will readily be understood from what has been said

about the undisturbed condition of the rocks, are sim-

plicity itself, being generally rectangles, crossed on an ave-

rage by three boundary-lines inclosing four dabs of colour.

But the general map will doubtless contain outcrops of

coal and ironstone seams, the positions of oil and brine

wells, fossil localities, and numerous other details, whose

bearings can only be properly estimated when seen in the

mass, or which it is the function of a geological survey to

record, since for economic purposes the registration of

all mining enterprises, whether failures or successes, is

of permanent value. In her own interests we cannot
doubt that the State will at once provide for the pubhca
tion of the volume on Economic Geology, depending as

she does to a large extent at present, and as she is certain

to do still more in the not very distant future, on her

mining industries.

If we may judge of the promised volumes on Palaeon-

tology, Zoology, and Botany from the results already

before us, we are confident that their publication will

place scientific workers in Europe as well as America
under a debt of gratitude to Ohio, and we trust they will

not be withheld.

It appears that when the first volume of the Final

Report was ready, the Legislature ordered that the

edition should consist of four times the number of copies

estimated by the chief geologist as likely to meet the

public demand. It is to be hoped that a similar spirit

will induce them to complete the Survey's publications.

A survey by four geologists, in three years, of a country

one-third larger than Scotland, must soon have been felt

to be impracticable, more especially if it was meant that

the whole of the surveyor's labours, writing as well as

field work, were to be compressed within the three years

over which it was originally planned that their salaries

were to be continued. A conscientious desire to finish

their work having kept the officers of the survey in the

field (doubtless with the approval of the legislature) for

two years beyond the estimated time, the results of their

zeal and skill ought not to be thrown away. There need

be no hesitation in admitting Prof. Newberry's assertion,

when he " claims " " that an honest and energetic use was
made of the time and money expended on the Survey, and
that its fruits will be worth much more than their cost to

the people of Ohio."

We must refer the reader to the Reports themselves for

the valuable information with which they are crowded.

We can only notice briefly the leading scientific results,

and some points of more than usual interest.

The rock-formations exposed in Ohio form an almost

unbroken series, ranging from Lower Silurian to Car-

boniferous, inclusive. The principal feature in the geo-

logy of Ohio is undoubtedly the " Cincinnati axis," and to

this the late Survey has justly devoted much attention.

This great arch, passing through Cincinnati and the west

end of Lake Erie, brings to light the oldest rocks of the

State. It has hitherto been understood to be a minor

flexure of the same date as the elevation of the Appala-

chian chain, to which it is, roughly speaking, parallel.

But the investigations of the recent Survey have proved

it to be much older. While the Appalachian chain does

not appear to have been eleyated until after the Carboni-

ferous epoch, Prof. Orton has made the discovery that a

large portion of the Cincinnati region was a land-surface,

and suffered erosion towards the close of Lower Silurian

times. The denudation of a synclinal arch and conse-

quent exposure of deep-seated strata would not, of course,

alone suffice to prove this ; but the insular character of

the Lower Silurian land of Cincinnati is rendered certain

by the occurrence of pebbles derived from it in conglo-

merates at the base of the Upper Silurian deposits, and

by the manner in which calcareous strata of that age, as

as well as some Deronian limestones, thin out on ap-

proaching what must have been the shores of the island.

It is not so clear whether the island was or was not

entirely submerged in Devonian and Lower Carboniferous

times. On the other hand, Prof. Newberry and his col-
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leagues have satisfied themselves that during the depo-

sition of the Upper Carboniferous or Productive Coal-

measures, the Cincinnati land formed a barrier between

the marshes of Ohio and Indiana ; in other words, that

the Alleghany and Illinois Coal-fields were never united,

at least as far south as Alabama and Arkansas, where
wide-spread tertiary deposits obscure all evidence bearing

on the point.

" It is important," says Prof. Orton, " to mark the

following fact distinctly, viz., that there is quite a broad

tract at the summit of the fold in which the beds have

but little dip. It is hard to speak of an axis without

involving the idea of a line, but there is probably no part

of this region of less than a score of miles that deserves,

by way of excellence, the name of the Cincinnati axis.

In other words, this fold has a broad and flat axis, rather

than a linear one." The elevation has been so gentle and
so gradual that direct visible evidence of unconformable

succession is hardly to be expected.

No reader will fail to be struck by the important place

accorded to chemical geology in the Reports. This por-

tion of the work has been done mainly by Prof. Wormley,
and adds greatly to the value of the survey as a whole.

He has not confined his investigations to minerals of im-

mediate economic importance, but has placed on record

many analyses that must for a long time to come be
drawn upon with advantage as the development of the

resources of the State goes on. Especially as regards

limestones and cement-stones and the amount of sulphur

in the various coal-seams, very complete and useful infor-

mation is given.

More than a score of counties " lie wholly within the

limits of the productive coal-measures," and of nearly as

many the geological surveyors pronounce without hesi-

tation that " the soil will necessarily always be the source

of their greatest material wealth." It sounds strange to

hear already from such a rich agricultural district as

Western Ohio the cry of exhaustion of the soil, but as all

the surveyors without exception sound the note of warning

against unskilful farming, it is evident that ere long

science will have to be called in to assist nature if the

productiveness of the State is to be maintained.

Although doubtless to be discussed more fully in the

volume on economic geology, the coal and ironstone

seams of the great coal-field, and the salt, oil, and gas

industries receive much attention in the various county

Reports. Prof. E. B. Andrews furnishes a chapter on

coal which is full of interesting facts. Mr. M. C. Read gives

a plan of a coal-mine in Trumbull County, which shows

how very local was the formation of the seam. The coal

thins out on every side, and presents the outline of a long

winding swamp with branching creeks.

The importance of the ironstone beds in Ohio is well

known. A black-band in Tuscarawas County locally

attains, according to Prof. Newberry, a thickness of

12 feet.

The excitement caused by the discovery of the oil-wells

of Pennsylvania and Ohio will yet be fresh in the me-
mory of our readers. The conditions under which petro-

leum occurs are well illustrated in the Reports. There

must be a mass of carbonaceous shales from whose
organic contents the hydro-carbons are slowly distilled,

and an overlying porous rock for the storage of the pro-

ducts—best of all a jointed sandstone with an imper-
vious stratum for a roof— if dome-shaped so much the

better. When these conditions are present the oil is

ready for the fortunate landowner, and his luck is the

greater if he happen to strike a joint where a quantity

can collect. So well is this now understood that when a
well shows symptoms of giving out, a torpedo is exploded
in it to loosen up the rock and open out the way to

neighbouring fissures. Carbonaceous shales, yielding oil,

are met with at various horizons from the Huron (Devo-
nian) upwards.

Carburetted hydrogen gas occurs under similar con-
ditions and is now expressly bored for. The town of

Fredonia, N.Y., has been lighted up with natural gas for

more than forty years. In Knox County, Ohio, two wells

were sunk to the Huron shale. " At a depth of about
600 feet, in each well, a fissure was struck from which gas
issued in such volume as to throw out the boring tools

and form a jet of water more than 100 feet in height. . .

One of these wells constantly ejects, at intervals of one
minute, the water that fills it. It thus forms an inter-

mittent fountain 120 feet in height. The derrick set

over this well has a height of 60 feet. In winter it

becomes encased in ice, and forms a huge translucent

chimney, through which, at regular intervals of one
minute, a mingled current of gas and water rushes to

twice its height. By cutting through this hollow cylinder

at its base and igniting the gas in a paroxysm, it affords

a magnificent spectacle, a fountain of mingled water and
fire which brilliantly illuminates the icy chimney. No
accurate measurement has b een made of the gas escaping

from these wells, but it is estimated to be sufficient to

light a large city." Unfortunately there is no large city

to light.

Geologists had a right to expect from Ohio an important

contribution to their knowledge of the Glacial period, and
Prof. Newberry and his colleagues have not disappointed

them. The chief geologist sums up the results of the

Survey in a masterly essay, and it is satisfactory to find

that his views to a great extent corroborate the conclu-

sions at which glacialists in Europe have arrived. Want
of space compels us to allude to these in the briefest

manner. The cold came on at a period when the land

stood considerably higher than at present, as is proved

by numerous river channels deeply buried beneath the

drift. A wide-spread boulder clay or hard-pan, the pro-

duct of a land ice-sheet radiating from the Canadian

Mountains marks an early, and the greatest, development

of the cold. A subsidence followed on the retreat of the

ice-sheet, and a stratified clay was deposited over low-

lying portions of the hard-pan. Then a forest covered a

large portion of the glacial deh'is, and this furnishes

remains of the mammoth, mastodon, and giant beaver.

Another submergence covered the forest-bed with the

loess of the Mississippi Valley, and icebergs strewed

boulders from Canada over the State. Much of the older

drift was reasserted and heaped up into kaims or eskars.

Lastly, the sea gradually retired, occasionally pausing,

and giving rise to terraces in the river valleys.

Intimately connected with the Glacial period were the

hollowing out of the great lake-basins, and numerous im-

portant changes in the drainage-system of the continent.

Taking Lake Erie as the simplest case, it is clear that its
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basin was not excavated during the greatest extension of

the ice-sheet, which, as shown by the striae on the higher

ground, passed directly across the valley. But in the

bottom of the valley the striae point tip the lake, and this

fact makes it probable that the excavation of the basin

was the work of local ice, in other words, that it dates

from a time when the valley-glaciers had ceased to

coalesce. The islands near the upper end of the lake are

wrought out of hard Corniferous sandstone and Water-

lime exposed on the crown of the Cincinnati anticline.

This hard barrier, Prof. Newberry beHeves, opposed an

obstinate resistance to the passage of the glacier, and was

consequently left in comparative relief.

The Ohio geologists without exception appear to be

sub-aerialists, and indeed, the scenery of the State—such

as it is—could hardly admit of any other explanation. It

would not be easy to connect valleys of some hundreds of

feet in depth with faults of less than a yard.

Of the palaeontology of the Reports, we need only say

that it is a remarkable proof of the enthusiasm, energy,

and success of the late Prof. Meek and the naturaUsts who

assisted him, several of them without any compensation.

The publication of the Survey as a whole marks an epoch

in culture as well as in material progress, in which all the

well-wishers of the State must rejoice.

OUR BOOK SHELF
History of Nepal. Translated from the Parbatiya, by
Munshi Shero Shunker Singh and Pandit Shrl Guna-
nand. With an Introductory Sketch of the Country
and People of Nepal, by the Editor, Daniel Wright,

M.A., M.D. (London, Cambridge Warehouse ; Cam-
bridge, Deighton, Bell, and Co., 1877.)

The Cambridge University Press have done well in pub-

lishing this work. Such translations are valuable not

only to the historian but also to the ethnologist ;
perhaps

more so to the latter than the former, as the very myths
with which a people are apt to adorn their own his-

tory may become, in the hands of a cunning ethnologist,

a clue to their racial connections. Dr. Wright's Intro-

duction is based on personal inquiry and observation, is

written intelligently and candidly, and adds much to the

value of the volume. The coloured lithographic plates

are interesting.

LETTERS TO THE EDITOR
\The Editor does not hold hwiself 7-esponsiblefor opinions expressed

by his correspondents. Neither can he undertake'^ to returtt,

or to correspond viith the writers of, rejected manusciipts.

No notice is taken of anonymous communuations.'\

The First Swallow at Menton

The first swallow arrived here alone in the rain on Monday,
March 19. It entered the best room of the cure by one of the

windows which chanced to want a pane, and the good old man
immediately removed a pane from the other window, by which

the swallows have been in the habit of going in and out. I did

not hear of the arrival of this summer resident until the 23rd,

when I immediately paid it a visit. It is still solitary but not

uncomfortable ; it flits about the room from place to place, and
from nest to nest, twittering very contentedly ; and when a

bright hour comes it flies out, where, sporting in the sun it soon

makes a hearty meal. But it has arrived decidedly too soon, for

it has found as yet mostly wet and rather cold days with snow-
covered mountains for its immediate surrounding. Such, how-
ever, is the climate of this place, difficult to conceive by un-

travelled Englishmen, that I at this moment bask outside in the
sun, soothed by the singing of birds, surrounded by flowers and
butterflies, and the green trees with their golden fruits. I am in

the midst of summer, and yet I have but to turn my head, and
there, close at hand, are the mountains white with snow.
The coldest weather we have had this winter began with this

month. The only time I have seen ice was on the morning of

March i. (On the preceding night, I see by a letter to Nature,
vol. XV. p. 399, that the thermometer at the Stonyhurst Observa-
tory went down to 9°"i F., the lowest temperature there recorded
during the last sixteen ye3.rs.) That morning, cheated by the

serene stillness and the bright sunshine, I, before getting out of

bed, resolved to make a journey to the sea-side—a distance of

about three miles. A lunch was immediately packed up and the

donkey of the cure borrowed for the occasion. As soon as I

descended into the valley—Cabrolles, consisting of some dozen
houses, all the dwellings of peasants, and hung on the mountain
side like so many birds' cages or birds' nests on the back wall of

a court, open only to the south, is 300 feet above the level of the

sea, and enjoys a climate superior to that of the much-vaunted
Menton. I am, however, the first eiranger who has ventured

to brave the isolation, the inconvenience, and want of ac-

commodation.—Well, as I have said, on descending into the

valley, a change of temperature suggested that it would be
preferable to have my Italian cloak around me, instead of carry-

ing it before me on the donkey. Proceeding a little farther, I

saw with astonishment large quantities of ice in the torrent, and
in turns of the road looking northward, icicles, thick as my arm
—which, however, is one of the thinnest—hanging from the

rocks. Still I went forward quite irrationally, carried along
solely by the force of the impetus with which I started, for, as I

approached Menton, I had to make way in the face of a biting

cold wind. But I would certainly have shivered over my cold

lunch among the rocks or ruins at Cap Martin, had not my
progress received a check at Menton, in the for the moment
irritating discovery that the key of the provision-bag had been,

I may now say providentially, lost. I accepted the hospitality

of a kind English clergyman, who gave me a nice warm lunch,

after which I slowly wound my way back to my mountain
retreat, where I dwell almost as completely removed from the

winter visitants of these shores as is the now lonely swallow from
its companions, the summer visitants, which have not unwisely

made a halt somewhere by the way.
After this long digression I must return for a moment to tiic

swallows of Cabrolles. They live in the rooms with the people,

attaching their nests generally to the beam which supports the

ceiling. On their arrival, whether it be by night or by day, they

enter at once and take possession of their old habitations.

Madame Valetta, an old woman of seventy-three, has two or

three times given me a graphic account of how, when she

was a young woman and had her husband by her side, they

were both frightened almost to death one night by something
which from time to time gave a flap-flap against the glass of the

window. Madame, however, summoned courage to urge her

husband to get up and open the window, which, though "all of

a shake," he did, when whish ! very like a spirit, a weary
swallow glided past him and was the same instant peacefully

reposing in its nest. Douglas A. Spalding
Cabrolles, pres de Menton, France,

March 24

Coal Fields of Nova Scotia

In his address to the Iron and Steel Institute (Nature, vol.

XV., p. 462), Dr. Siemens stated that the area of the Coal Fields

of Nova Scotia was 18,000 square miles, and the production in
^^1

1874 1,052,000 tons. If Dr. Siemens will refer to Dr. Dawson's '

\

"Acadian Geology," the Reports of the "Canadian Govern-
ment Geologists," and Brown's " Coal Fields and Coal Trade of

'J

Cape Breton," he will find that he has greatly overstated the g
area of the Nova Scotia Coal Fields. From these sources, ;];

which I believe are perfectly reliable, I make out that the whole \l

area of the Nova Scotia Coal Fields does not amount to 1,000 -^

square miles, distributed over the following counties :

—

'

Cumberland
Picton

Cape Breton
Victoria

Inverness

Riclmiond
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To this amount, however, must be added the portions of the

Cape Breton and Inverness Coal Fields lying under the sea^

which, supposing the seams can be worked a distance of five

miles beyond high-water mark, will make the total area of the

Nova Scotia Coal Fields 859 instead of 18,000 square miles.

The production in 1874 hss also been greatly overstated in

Dr. Si emens' Table, as I find by reference to the Government
Inspector's Report for the year 1876, that the production in 1874
was only 749,127 tons. R. B.

[Dr. Siemens informs us that the difference referred to by our

correspondent chiefly arises from the fact that in American re-

ports Nova Scotia is made to include the maritime province of

New Brunswick as well as Cape Breton Island, both of which
contain large areas of coal-fields, although those fields are as yet

very imperfectly developed. The figures given in the address

were taken from Macfarlane's very elaborate work on the '
' Coal -

Regions of America." "With reference to the coal production,

this should be for the year 1873, and is also given on the

authority of Macfarlane, who quotes from the Report of the

Department of Mines.

—

Ed.]

Greenwich as a Meteorological Observatory

A CAREFUL examination of the interesting communication by
Mr. Alexander Buchan to the Scottish Meteorological Society,

on •' The Temperature of the British Islands," based on observa-
tions for the thirteen years ending 1869, fails to support his con-
clusion (Naturk, vol. XV., p. 450) that the proximity of London
does not appreciably influence the temperature as recorded at

the Royal Observatory, and that the temperature of Greenwich
during recent years has not been in excess of that of surrounding
districts. The evidence is quite the reverse. Extracting the

figures, given by Mr. Buchan in the paper referred to, for all

the stations within a radius of sixty miles of the metropolis,

sixteen in number besides Greenwich, it appears that their mean
is SO°"i, that of Greenwich being 50*^ "d. Allowing for elevation,

the values are respectively 50° '68 and 51° '13. Omitting, how-
ever, several stations such as Camden Town, which, forming
part of London, is clearly inadmissible for the comparison, and
Maidstone and Canterbury, where observations were made on
two years only of the thirteen, the temperature of the ten re-

maining stations is 50° '59. Thus, according to data furnished

by Mr. Buchan himself, Greenwich is warmer than the south-

east of England generally by more than half a degree (o°'54).

It may be added that, from the same data, the temperature of

the district under consideration north of the Thames is 50°
"5,

and south of the river 5o°'8. H. S. Eaton

Centralisation of Spectroscopy

In his letter (Nature, vol. xv. p. 449) Prof. Smyth makes a

statement respecting the new "half-prism" spectroscope which I

cannot help thinking must be founded on a misapprehension of the

principle involved. This will, I trust, be made clear when my
paper is published in the forthcoming number of the Proceedings

of the Royal Society ; but meanwhile, as Prof. Smyth appears

disinclined to wait for a full explanation of the instrument, I

shall be most happy to answer his objections when he informs

me what particular " laws of Sir Isaac Newton and nature " are

in opposition to the principle of this spectroscope.

Against Prof. Smyth's confident assertion that all definition is

lost in this instrument, which he has never seen and of which he
can only know by hearsay, I have only to set the statement that a

small experimental spectroscope on the new plan, with two
" half-prisms," is, as a matter of fact, decidedly superior in defi-

nition, as well as in brightness of spectrum, to the large Green-
wich spectroscope, with ten large compound prisms, of which
the excellence is sufficiently attested by the accordance of the

results obtained for the sun's rotation by its means. This state-

ment is based on a careful comparison of the sodium lines, and
also of the b group in the solar spectrum, as seen with the two
instruments, b^ and b^ with the finer lines in their neighbourhood
being shown with remarkable distinctness in the new form of

spectroscope, small though it is. In this assertion, I think, I

shall be fully borne out by several astronomers to whom I have
shown the action of the new spectroscope.

Though I am not in any way concerned with Prof. Smyth's
argument in the earlier part of his letter, I may mention for his

information that " during the last twenty years " only tujo

spectroscopes have been made for Greenwich Observatory (one

of these having only a single prism of small dispersion), and that

our second or powerful spectroscope was only made three years

ago ; whilst the Edinburgh observatory has, for the past Jour
years, possessed three spectroscopes which are almost precisely

identical with those used with such effect by Dr. Iluggins.

W. H. M. Christie
Royal Observatory, Greenwich, March 27

Morphology of " Selaginella "

Bkfore instituting a comparison it is generally prudent to

ascertain that the things to be compared are comparable. I am
afraid Mr. Comber, who has done me the honour of making
some remarks on what I have said in tlie pages of Nature on
the primordial type of flowers, has neglected this precaution.

If I understand him rightly, he suggests that the " spike " of

Selagindla is the homologue of the spike of Carex pulicaris.

lie compares, then, the scales bearing macrosporangia of the

former with the lower glumes bearing each an ovary of the

latter.

Now in the first place, if he had studied the matter a little

more (if he will allow me to say so), he would have seen that

the ovule, and not the ovary, is the equivalent of the macro-
sporangium, and that the embryo sac, and not the ovule, is the

equivalent of a macrospore. This leaves the ovary unaccounted
for, and the homology hopelessly breaks down on that point.

But this is not all. Mr. Comber has omitted all notice of the

singular structure, the perigynium, and also of the equally singu-

lar structure, the " seta," which it contains along with the ovary,

and which happens to be particularly well represented in Carex
pulicaris. If he will take the trouble to look at a short paper
which I have published in the Journal of the Linnean Society

(Botany) vol. xiv., pp. 154-156, pi. xii., he will find that I have
carefully discussed the morphology of the female flower of this

very plant. I think I have succeeded in showing that far from
being a simple racemose inflorescence it is a compound raceme or

panicle reduced in a very peculiar manner. I am afraid, there-

fore, that Mr. Comber has been led away by resemblances of a

very superficial character, and that the fact Selaginella has a
"spike" and that Carex has a "spike," is a point of contact

between the two about as significant as the existence of a river in

both Macedon and Monmouth.
In fact, far from being plants of a primitive type, the Cype-

racecE are generally regarded as reduced representatives of plants

of much more fully developed character, the exact nature and
relationship of which we have no materials for at present esti-

mating. W. T. Thiselton Dyer

Tungstate of Soda

With regard to your note (Nature, vol. xv. p. 460) upon
muslin rendered uninflammable by tungstate of soda, will you allow

me to say that when properly prepared the muslin is fairly unin-

flammable. I say uninflammable—not fireproof. There can be no
doubt from experiments made in Prof. Gladstone's laboratory that

muslin, prepared with a sufficient quantity of the salt will not

catch fire by ordinary means, but no one could reasonably expect

it to stand an auto daje such as that to which I saw Dr. Wright
subject his dummy, and fortunately not his assistant, last Saturday
fortnight. Matthew W. Williams

Chemical Laboratory, Royal Institution

Traquair's Monograph on British Carboniferous Ganoids

Will you kindly permit me through the medium of your
journal, to correct and apologise for a- very awkward blunder
which occurs in the first part of my monograph on British car-

boniferous ganoids, recently published by the Palseontographical

Society ? In the introduction I have advocated the retention of

the Dipnoi as a distinct order of fishes, but at page 41, in a
manner unaccountable to myself, for I certainly did not mean it,

I have included them as a sub-order of the Ganoidei. That this
" slip of the pen " was not detected in the revision of the proofs
must have been due to an amount of carelessness of which I am
justly ashamed. R. H. Traquair

Edinburgh, April 2
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ALEXANDER BRAUN

WE regret to announce the death of the well-known
German botanist, Prof. Alexander Braun, which

took place at Berlin, on March 29. He was born in

Ratisbon, May 10, 1805, and after the completion of his

university studies entered upon the duties of Professor of

Botany in the University of Freiburg, in Baden. Here
he published his first important book, " Vergleichende
Untersuchung iiber die Ordnung der Schuppen an den
Tannenzapfen," in which he formulated the theory with
regard to the position of the leaves on plants now essen-

tially recognised by botanists. In 1850 he accepted a
call to the University of Giessen, and issued shortly after

his most notable work, " Betrachtungen iiber die Erschein-
ung der Verjiingung in der Natur, insbesondere in der
Lebens- und Bildungsgeschichte der Pflanze." The exten-

sive series of observations, and the numerous valuable

theoretical deductions recorded in this suggestive work,
formed one of the most noteworthy contributions to vege-

table morphology, and placed the author at once among
the leading botanists of the day. In 1852 he removed to

Berlin, where he had been appointed Professor of Botany
and Director of the Botanical Gardens, positions which
he occupied up to the time of his death. The unwearied
activity of Braun during this period is evidenced by the

large number and variety of the contributions made by
him to botanical literature. Of these his investigations

on cryptogamia assume the foremost rank, embracing
papers on the families Marsilia, Pilnlaria, and Sclagi-

nella, African varieties of Chara, Movements of the Juices
in the Cells of Chara, Vegetable Individuals in their rela-

tions to Species, Some New Diseases of Plants caused
by Fungi, New Varieties of Single-celled Algas, &c.
Among his more prominent publications on phanero-

gamia should be mentioned the papers on partheno-
genesis, polyembryony, and budding of ccelebogyne, and
the oblique direction of woody fibre in its relations to

twisted tree stems. His efforts in all investigations were
chiefly directed to perfecting our knowledge of vegetable

morphology, and by comparative studies in this region,

to the establishment of well-defined laws with regard to

the growth of plants, and the relationship between dif-

ferent varieties. Braun's theories on the latter subject

led to the formation of a system, which, although not
accepted in all points, is yet regarded by many botanists

as the most perfect approach to a natural classification of

plants which we at present possess. A contemporary
botanist describes the leading feature of his character as

consisting in an " earnest striving to bring all the widely
diverse families of the vegetable kingdom, fossil as well

as existing, within his grasp, and by means of thorough,

comparative study to advance toward the true natural

classification."

The merits ^ of Prof. Braun were recognised by the

bestowal of numerous German orders, and from the King
of Prussia he received the title of " Geh.-Regierungs-Rath."
He was a prominent member of the Berlin Academy of

Sciences and the Botanical Society, occupying the presi-

dency of the latter for a number of years. His papers
appeared chiefly in the Transactions of these two socie-

ties ; the classification of plants being given, however,
in Ascherson's " Flora of the Province of Brandenburg,"
in 1864.

THE LOAN COLLECTION OF SCIEhTIFIC
APPARATUS

'T*HE last of the "present series" of free lectures in

^ connection with the Loan Collection of Scientific

Apparatus was given on Saturday, in the lecture theatre
of the South Kensington Museum. Major Festing, R.E.,
took the chair, and the theatre was, as usual, crowded.

The lecture was given by Mr. W. Stephen Mitchell,

M.A., on "The Challenger Soundings and the Lost
Island of Atlantis." An abstract of this will shortly

appear. At the end of the lecture Mr. Mitchell said he
thought that as this was the last—at any rate of this

series—it would be in accordance with the wish of the
audience that a few words should be said by way of
resume, to mark the occasion. He regretted that his

place was not occupied by some one eminent in science.

When the Loan Collection of Scientific Apparatus was
opened there were planned in connection with it con-
ferences, demonstrations, lectures to science teachers, and
the free evening lectures. The conferences lasted as
planned during May and June, the lectures to science

teachers were carried out as proposed, and the demon-
strations were given till December 31. At that date,

in consequence of packing the cases for returning

the collections lent from abroad, which were lent for

a definite period only, it was necessary to close the
galleries to the public. The free lectures, however,
had been continued, and the apparatus from the gal-

leries had been brought into that theatre, as it

had been found necessary, to illustrate the lectures.

The lectures had thus kept up the continuity of the col-

lection. He believed he was right in saying that from
the outset the promoters of the Loan Collection had
looked forward to the establishment of a permanent
physical science museum somewhat in imitation of the
Conservatoire des Arts et Metiers of Paris. Such a
museum was recommended by the Royal Commission on
Scientific Education, under the presidency of the Duke
of Devonshire, and composed of some of the most dis-

tinguished men of science in this country. For a building

to contain such a museum the commissioners of the Ex-
hibition of 1 85 1, under the presidency of the Pnnce of

Wales, have voted 100,000/., and offered it to the Govern-
ment. A petition in favour of the establishment of such
a museum had, since the opening of the collection, been
signed by officers and fellows of learned societies, and
presented to the Duke of Richmond and Gordon. At
this last lecture of the series they would naturally ask
what was likely to be done for the future. As he was in

no v/ay officially connected with the museum he was not
in a position to give any certain information ; but this

much he could tell them, a number of instruments that

would otherwise have been returned had been acquired
by purchase, a number had been presented, a number were
left on loan for an indefinite period, and many v/ere left

under certain conditions. The galleries at the present
time contained a collection of fair size to commence a
permanent collection. Here, as in considering the lost

island of Atlantis, they must be careful to discriminate
between facts and inferences to be drawn from facts. No
announcement had been made by the Government as to

its intentions. The present condition of the Collection,

as he had stated it, was a fact, and they would draw for

themselves inferences as to what this might mean. He
had seen a statement that the permanent museum might
be open in May, but he could not say how far this repre-
sented official intentions. The crowded audiences at

the lectures in that theatre was, he said, a proof that they
wished the Collection and the lectures in connection with
it to continue.

Mr. F. S. Mosely moved, and Mr. J. Heywood, F.R.S.,
seconded the following resolution :

—" We who form the
audience at this, the last of the present series of lectures

in connection with the Loan Collection of Scientific

Apparatus, desire to thank the Board of the Science and
Art Department for having arranged this series of lectures.

We would wish to take this opportunity to express the
hope that the Loan Collection of Scientific Apparatus^
may lead to a permanent collection of a similar nature.

We beg the chairman to convey the terms of this resolu-j

tion to the head of the department."
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The motion was put to the meeting and carried unani-

mously with loud applause.

Major Testing said that, as representing the depart-

ment, he was sorry he could give no more information

than the lecturer had. The Government had not yet

announced its intention as to what it would do in the

matter. It had lately had many other matters on hand.
With regard to the lectures, it was felt that it was hardly

fair to continue to ask men of science to give their

services gratuitously, and until some arrangement for

fees could be made, he thought the lectures would pro-
bably remain in abeyance. It would give him pleasure to

forward the resolution so unanimously carried to the head
of his department as requested.

THE DEVELOPMENT OF BATRACHIANS
WITHOUT METAMORPHOSIS

METAMORPHOSIS, or the transition of the animal
through an intermediate stage between the ovum

and the adult, has hitherto been considered by modern
naturalists a special characteristic of the Batrachians
amongst the Vertebrates, and as one of the main
features which distinguish them from the true Rep-
tiles, with which they were formerly united. It is, there-

fore, surprising to learn, as we do from a recent com-
munication of Dr. Peters to the Royal Academy of
Sciences of Berlin, that there are cases in which no such
metamorphosis takes place, and the young frog is deve-
loped directly from the egg without showing any signs of
what is usually called the " tadpole " stage.

Dr. Pcters's noteworthy discovery is based upon obser-

vatioiis made by Dr. Bello, Herr Krug, and Dr. J. Gund-
lach, in Porto Rico, on the development of a West Indian
tree-frog

—

Hylodes niartiniceiisis, which seems to be not
uncommon in Porto Rico, and is there generally known by
the vernacular term Coqui.

Five years ago Dr. Bello stated ^ that a tree-frog in

Porto Rico called Coqui was remarkable from the fact that

the young came out ofthe eggs in a perfect condition, and fit

for life in the air. " In 1870," he says, " I observed in a gar-

den an example of this species upon a liliaceous plant, on
which about thirty eggs were clustered together in a
cotton-wool-like mass ; the mother kept close to them as if

she mtended to incubate. A few days afterwards I found
the little frogs from two to three lines long just born, with
all their four feet perfectly developed, springing about, and
enjoying life in the air. In a few days they attained their

full size. This garden is surrounded by walls six feet

high, and there is no water in it. The so-called lily

[(which appears to be an introduced species of Crinuin)
jalways contains a little water in the receptacles, but is not
a water-plant."

The translator of these observations rightly remarks
that the exclusion of the animal out of the egg was not
actually witne:.sed in this case, and that it was possible

even in the short time which elapsed between when the

eggs were seen and the young frogs appeared, some
metamorphosis might have taken place, especially as the

subsequent development seems to have been uncommonly
quick.

These short observations of Dr. Bello appear to have
attracted the less attention inasmuch as the development
of tree-frogs from eggs placed in dry situations in frothy

masses had been already observed and described in

:ropical countries. In 1867 Herr Hensel published some
interesting observations on Cystigiiathtis mystacinus, in

;he forests of Rio Grande do Sul,^ and last year Dr.
Peters laid before the Academy of Berlin the extraordi-

lary discoveries of Buchholz concerning the egg-masses
)f Chiroina7itis guineensis laid upon trees in Guinea. Be-
' " Zoologische Notizen aus Portorico," in " Der zool. Garten," 1871,

1.351-
= Sitz. d. Ges. Nat. Freunde zu Berlin 1867, p. 10, and Arch. . Nat. xxiii.

t. I, p. 129.

sides this the development of Alytes obstetricans between
the hind-legs of the male in the ordinary way, and, through

Herr Weinland's brilliant investigations, the metamor-
phosis of the young in the dorsal sacs of the females

of Opisthodeiphys and Nototrema, were facts so generally

known that it seemed highly improbable that any Batra-

chian should be developed without metamorphosis.
Under these circumstances it is of the greatest interest

to be able to state that Dr. Bello's information has been
fully corroborated by recent observations of Dr. Gund-
lach and by preparations which he has transmitted to

Berlin.

"On May 24, 1876," Dr. Gundlach says, "I heard a
singular call like that of a young bird, and went to see

what it was. Between two large orange-blossoms I per-

ceived a leaf-frog, and on taking hold of it, found I had
captured three males and a female of the Coqui. On
putting them into a damp glass, one of the males
quickly placed himself on the female and grasped around
her. Not long afterwards she had laid from fifteen to

twenty eggs, which, however, mostly soon disappeared

—

perhaps eaten.
" There were subsequently laid five eggs, round, with a

transparent covering, which I removed and placed on some
wet slime. The inner yelk, of a whitish or pale straw-

colour, contracts a little, and then the tail is seen forming.

Fig. I.—Egg of Hylodes martzntcensis, twelve days old, lower surface
Fig. 7.—Young oi Hylodes as it leaves the egg ; c, tail. Fig. 3.—Adult
male Hylodes, natural size.

In eight days this was quite clearly visible, as well as
the eyes, and the red pulsating blood-vessels. Later
on traces of the legs became manifest. I was now absent
for some days, and when I returned, on June 6, found the
eggs still, but on the next morning, the young were out,

and had no trace left of the tail.

" Afterwards I found between two leaves of a large
Amaryllid, just like Dr. Bello, a batch of more than
twenty eggs, upon which the mother was sitting. I cut
off the leaf, along with the eggs—upon which the mother
jumped off—and placed them in a glass with some
damp earth at the bottom. About the fourteenth day,
having returned from an excursion, I found, at 9 A.M., all

the eggs hatched, and I remarked on the young ones a
little white tail (see Fig. 2, c), which by the afternoon had
altogether disappeared."

Dr. Gundlach's collection, as Dr. Peters tells us,

contains four eggs of this frog, with embryos. They
consist of a transparent vesicle of from 4 5 to 5'5 mill,

in diameter, which is partly occupied by an opaque
flaky white mass. The vesicle is filled with a trans-

parent fluid, which allows one to see every part of
the swimming embryo quite clearly. The embryo, as
in the case of mammals, is curved together on the
lower surface, so that the head approaches the lower ex-
tremities, which, as well as the anterior extremities, are
drawn together under the belly and lie close to the body.
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The tail is likewise curved up underneath, and lies with

its broad surface towards the body, turning either towards
the right or the left, and thickening part of the hinder
extremities. In three examples the extremities are fully

developed, and even show the characteristic discs on the

tops of the toes. In the fourth example all four extremi-

ties present short stumps, and as yet show no traces of

toes, whereas, as is well known, in the Batrachia afitira

generally the hinder cxtremi'ies and the ends of the feet

first appear. Neither of branchiae nor of branchial slits

is there any trace. On the other hand, in the last-men-
tioned example, the tail is remarkably larger, and has its

broad surface closely adherent to the inner wall of the
vesicle, and very full of vessels, so that there can be no
doubt of its function as a breathing organ. As develop-
ment progresses, the yelk-bag on the belly and the tail

become gradually smaller, so that at last, when the little

animal, being about 5 mill. long, bursts through the enve-
lope, the tail is only r8 mill, in length, and after a few
hours only 0*3 mill, long, and in the course of the same
day becomes entirely absorbed. Examples of the same
batch of ova, which were placed in spirit eight days after

their birth, have a length of from 7'o to 7"5 mill, whence
we may conclude that their growth is not quicker than in

other species of Batrachians.
The development of this frog. Dr. Peters observes (and

probably of all the nearly allied species), without metamor-
phosi-, wiihout branchiae, with contemporaneous evolution
of the arterior and posterior extremities, as in the case of
the higher vertebrates, and within a vesicle, like the amnion
of these latter, if not strictly equivalent to it, is truly re-

markable. But this kind of development is not quite
unparalleled in the Batrachians, for it has long been known
that the young of Fipa americana come forth from the
eggs laid in the cells on their mother's back tailless and
perfectly developed. In them, likewise, no one has yet
detected branchia;, and we also know from the observa-
tions of Camper,' that the embryos at an earlier period are
provided with a tail-like appendage, which in this case
also, may be perhaps regarded as an organ of breathing,
possibly corresponding to the yelk-placenta of the hag-
fish. As regards this point, aho, Laurenti says of the
Fipa : " Pulli ex loculamentis dorsi prodeuntes, metamor-
phosi nulla.?" (S>n. Rept, p. 25.)

It M'ouW be of the highest mterest, Dr. Peters adds, to
follow exactly this remarkable development on the spot.
The development of the embryo of these Batrachians in a
way very like that of the scaled Rep'ilia makes one suspect
that an examination of the temporary embryonic structures
of Hylodes and Pipa would result in showing remarkable
differences from those of other Batrachians. 'T'he general
conclusions which miKht be drawn from this discovery are
so obvious, says Dr. Peters, in conclusion, that it would be
superfluous to put them fortvard.

A subsequent communication of Dr. Peters to the
Academy informs us that it had escaped his notice that
M. Bavay, of Guadaloupe, had already published some
observations on the development of Hylodes inartini-
censis? .\ccording to his observations, on each side of
the heart there is a branchia conS'Sting of one simple
gill-arch, which on the seventh day is no longer discern-
ible. On the ninth day there is no longer a trace of a
tail, and on the tenth day the little animal emerges from
the egg. M. Bavay also observed the contemporaneous
development of the four extremities, and hints at the
function of the tail as an organ of breathing.
The observations of Dr. Gundlach, therefore, says Dr.

Peters, differ in some respects from those of M. Bavay.
It would be specially desirable, however, to ascertain
whether tre arched vessel on each side of the heart is

really to be regarded as a gill-arch, or only as the in-
cipient bend of the aorta.

• (:omm Soc Keg. Getting. CI. phys. ix p. 135 (1788).
Ann, trc. Nat. scr. 5, xvii., art. No. j6 (1873.)

TYPICAL LAWS OF HEFEDITY^
\^7'E are far too apt to regard common events as
* * matters of course, and to accept many things as

obvious truths which are not obvious truths at all, but
present problems of much interest. The problem to

which I am about to direct attention is one of these.

Why is it when we compare two groups of persons
selected at random from the same race, but belonging to

different generations of it, we find them to be closely

alike ? Such statistical differences as there may be, are

always to be ascribed to differences in the general con-
ditions of their lives ; with these I am not concerned at

present, but so far as regards the processes of heredity

alone, the resemblance of consecutive generations is a
fact common to all forms of life.

In each generation there will be tall and short indi-

viduals, heavy and light, strong and weak, dark and pale,

yet the proportions of the innumerable grades in which
these several characteristics occur tends to be constant.

The records of geological history afford striking evidences
of this. Fossil remains of plants and animals may be dug
out of strata at such different levels that thousands of

generations must have intervened between the periods in

which they lived, yet in large samples of such fossils we
seek in vain for peculiarities which will distinguish one
generation taken as a whole from another, the different

sizes, marks and variations of every kind, occurring with

equal frequency in both. The processes of heredity are

found to be so wonderfully balanced and their equi-

librium to be so stable, that they concur in maintaining
a perfect statistical resemblance so long as the external

conditions remain unaltered.

If there be any who are inclined to say there is no
wonder in the matter, because each individual tends to

leave his like behind him, and therefore each generation
inust resemble the one preceding, I can assure them that

they utterly misunderstand the case. Individuals do not
equally tend to leave their like behind them, as will be
seen best from an extreme illustration.

Let us then consider the family history of widely dif-

ferent groups ; say of 100 men, the most gigantic of their

race and time, and the same number of medium men.
Giants marry much more rarely than medium men, and
when they do marry they have but few children. It is a

matter of history that the more remarkable giants have
left no issue at all. Consequently the offspring of the 100

giants would be much fewer in number than those of the

medium men. Again these few would, on the average,

be of lower stature than their fathers for two reasons.

First, their breed is almost sure to be diluted by
mnrriage. Secondly, the progeny of all exceptional

individuals tends to "revert" towards mediocrity. Con-
sequently the children of the giant group would not

only be very few but they would also be compa-
ratively short. Even of these the taller ones would be
the least likely to live. It is by no means the tallest men
who best survive hardships, their circulation is apt to

be languid and their constitution consumptive.
It is obvious from this that the 100 giants will not

leave behind them their quota in the next generation.

The 100 medium men, on the other hand, being more
fertile, breeding more truly to their like, being better fitted

to survive hardships, &c., will leave more than their pro-

portionate share of progeny. This being so, it might be
expected that there would be fewer giants and more
mvdium-sized men in the second generation than in th^
first. Yet, as a matter of fact, the giants and medium-
sized men will, in the second generation, be found in the

same proportions as before. The question, then, is

this :—How is it that although each individual does }iot

as a rule leave his like behind him, yet successive genec
tions resemble each other with great exactitude in

their general features ?

' Lecture delivered at the Royal Institution, Friday evening, Feb)

9, by Francis Gallon, F R. S.
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It has, I believe, become more generally known than
formerly, that although the characteristics of height,

weight, strength, and fleetness are different things, and
though different species of plants and animals exhibit

every kind of diversity, yet the differences in height,

weight, and every other characteristic, are universally

distributed in fair conformity with a single law.

The phenomena with which it deals are like those per-

spectives spoken of by Shakespeare which, when viewed
awry, show nothing but confusion.

Our ordinary way of looking at individual differences

is awry ; thus we naturally butlwrongly judge of differences

in stature by differences in heights, measured from the

ground, whereas on changing our point of view to that

whence the law of deviation regards them, by taking the

average height of the race, and not the ground, as the

point of reference, all confusion disappears, and unifor-

mity prevails.

It was to Quetelet that we were first indebted for a
knowledge of ihe fact that the amount and frequency of
deviation from the average among members of the same
race, in respect to each and every characteristic, tends to

conform to the mathematical law of deviation.

The diagram contains extracts from some of the tables,

.Scale of
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ihem, and the little heap that it forms on the bottom

line. This part of the apparatus is like a harrow with its

spikes facing us ; below these are vertical compartments ;

the whole is faced with a glass plate. I will pour pellets

from any point above the spikes, they will fall against the

spikes, tumble about among them, and after pursuing

devious paths, each will finally sink to rest in the com-
partment that lies beneath the place whence it emerges

irom its troubles.

The courses of the pellets are extremely irregular, it is

rarely that any two pursue the same path from beginning

to end, yet notwithstanding this you will observe the

regularity of the outline of the heap formed by the accu-

mulation of pellets.

Fig. 2.

This outline is the geometrical representation of the
aurve of deviation. If the rows of spikes had been few,

the deviation would have been slight, almost all the
pellets would have lodged in a single compartment and
would then have resembled a column ; if they had been
very numerous, they would have been scattered so widely
that the part of the curve for a long distance to the right
and left of the point whence they were dropped would
have been of uniform width, like an horizontal bar. With
intermediate numbers of rows of teeth, the curved contour
of the heap would assume different shapes, all having a
strong family resemblance. I have cut some of these out
of cardboard ; they are represented in the diagrams (Figs.

2 and 3), Theoretically speaking, every possible curve of
deviation may be formed by an apparatus of this sort,

by varying the length of the harrow and the number of
pellets poured in. Or if I draw a curve on an elastic

sheet of india-rubber, by stretching it laterally I produce
the effects of increased dispersion ; by stretching it ver-

tically I produce that of increased numbers. The latter

variation is shown by the successive curves in each of the

diagrams, but it does not concern us to-night, as we are

dealing with proportions, which are not affected by the

size of the sample. To specify the variety of curve so far

as dispersion is concerned, we must measure the amount
of lateral stretch of the india-rubber sheet. The curve

has no definite ends, so we have to select and define two
points in its base, between which the stretch may be
measured. One of these points is always taken directly

below the place where the pellets were poured in. This
is the point of no deviation, and represents the mean
position of all the pellets, or the average of a race. It is

marked as 0°. The other point is conveniently taken at

the foot of the vertical line that divides either half of the

symmetrical figure into two equal areas. I take a half

curve in cardboard that 1 have again divided along this

line, the weight of the two portions is equal. This distance

is the value of 1° of deviation, appropriate to each curve.

Fig. 3.

We extend the scale on either side of 0° to as many
degrees cis we like, and we reckon deviation as positive,

or to be added to the average, on one side of the centre
say to the right, and negative on the other, as shown in

the dia^ams. Owing to the construction, one quarter or

25 per cent, of the pellets will lie between 0° and 1°, and
the law shows that 16 per cent, will lie between -f-

1° and
-j- 2°, 6 per cent, between + 2° and + 3°> and so on. It

is unnecessary to go more minutely into the figures, for

it will be easily understood that a formula is capable of

giving results to any minuteness and to any fraction of a
degree.

Let us, for example, deal with the case of the Ameri-
can soldiers. I find, on referring to Gould's Book, that
1° of deviation was m their case i"676 inches. The
curve I held in my hand has been drawn to that

scale. I also find that their average height was 67"24

inches. I have here a standard marked with feet and
inches. I apply the curve to the standard, and imme-
diately we have a geometrical representation of the statis-

tics of height of all those soldiers. The lengths of the

ordinates show the proportion of men at and about their

heights, and the area between any pairs of ordinates give

the propoitionate number of men between those limits.

^
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It is indeed a strange fict that any one of us sitting

quietly at his table could, on being told the two numbers
just mentioned, draw out a curve on ruled paper, from
which thousands of vertical lines might be chalked side

by side on a wall, at the distance apart that is taken up
by each man in a rank of American soldiers, and know
that if the same number of these American soldiers taken
indiscriminately had been sorted according to their heights

and marched up to the wall, each man of them would find

the chalked line which he found opposite to him to be of

exactly his own height. So far as I can judge from the

run of the figures in the table, the error would never

exceed a quarter of an inch, except at either extremity of

the series.

The principle of the law of deviation is very simple.

The important influences that acted upon each pellet were
the same ; namely, the position of the point whence it was
dropped, and the force of gravity. So far as these are

concerned, every pellet woirid have pursued an identical

path. But in addition to these there were a host of petty

disturbing influences, represented by the spikes among
which the pellets tumbled in all sorts of ways. The
theory of combination shows that the commonest case is

that where a pellet falls equally often to the right of a
spike as to the left of it, and therefore drops into the

compartment vertically below the point where it entered

the harrow. It also shows that the cases are very rare of

runs of luck carrying the pellet much oftener to one side

than the other. The law of deviation is purely numeri-

cal ; it- does not regard the fact whether the objects

treated of are pellets in an apparatus like this, or shots

at a target, or games of chance, or any other of the

numerous groups of occurrences to which it is or may be
applied.'

I have now done with my description of the law. I

know it has been tedious, but it is an extremely difficult

topic to handle on an occasion like this. I trust the

application ot it will prove of more interest.

{J'o be continued.)

ON THE STRUCTURE AND ORIGIN OF
METEORITES'"

THE study of meteorites is naturally divisible into

several very distinct branches of inquiry. Thus in

the first place we may regard them as shooting stars, and

observe and discuss their radiant points and their relation

to the solar system. This may be called the astronomical

aspect of the question. Then, when solid masses fall to

the ground, we may study their chemical composition as

a whole, or that of the separate mineral constituents ; and

lastly, we may study their mechanical structure, and apply

to this investigation the same methods which have yielded

such important results in the case of terrestrial rocks.

So much has been written on the astronomical, chemical,

and mineralogical aspect of my subject by those far more

competent than myself to deal with such questions, that I

shall confine my remarks almost entirely to the mechani-

cal structure of meteorites and meteoric irons, and more

especially to my own observations, since they will, at all

events, have the merit of greater originality and novelty.

Time will, however, not permit me to enter into the detail

even of this single department of my subject.

In treating this question it appeared to me very desir-

able to exhibit to you accurate reproductions of the natural

objects, and I have therefore had prepared photographs

of my original drawings, which we shall endeavour to

show by means of the oxyhydrogen lime-light, and I shall

modify my lecture to meet the requirements of the case,

' Quetelet, apparently from habit rather than theory, always adopted the

binomial law of error, basing his tables on a binomial of high power. It is

absoiutelv necessary to ihe theory of the present paper, to get rid of binomial

limitalious and to con:ider the law of deviation or error, in its exponential

=* Abstract of lecture delivered by H. C. Sorby, F.R.S., &C., at the

Museum, South Kensington, on March 10.

exhibiting and describing special examples, rather than
attempt to give an account of meteorites in general.

Moreover, since the time at my disposal is short, and their

external characters may be studied to great advantage at

the British Museum, I shall confine my remarks as much
as possible to their minute internal structure, which can
be seen only by examining properly prepared sections

with more or less high magnifying powers.

By far the greater part of my observations were made
about a dozen years ago. I prepared a number of sections

of meteorites, meteoric irons, and other objects which
might throw light on the subject, and my very best thanks

are due to Prof. Maskelyne for having most kindly allowed

me to thoroughly examine the very excellent series of

thin sections, which had been prepared for him. During
the last ten years my attention has been directed to very

different subjects, and I have done little more than collect

material for the further and more complete study of

meteorites. When I have fully utilised this material I

have no doubt that I shall be able to make the subject far

more complete, and may find it necessary to modify some
of my conclusions. I cannot but feel that very much more
remains to be learned, and I should not hav2 attempted
to give an account of what I b,ave so far done, if I had
not been particularly asked to do so by Mr. Lockyer. At
the same time I trust that I shall at all events succeed in

showing that the microscopical method of study yields

such well marked and important facts, that in some cases

the examination of only a single specimen serves to decide

between rival theories.

In examining with the naked eye an entire or broken
meteorite we see that the original external outline is very

irregular, and that it is covered by a crust, usually, but

not invariably black, comparatively thin, and quite unlike

the main mass inside. This crust is usually dull, but

sometimes, as in the Stannern meteorite, bright and shin-

ing, like a coating of black varnish. On examining with

a microscope a thin section of the meteorite, cut perpen-

dicular to this crust, we see that it is a true black glass

filled with small bubbles, and that the contrast between it

and the main mass of the meteorite is as complete as

possible, and the junction between them sharply defined,

except when portions have been injected a short distance

between the crystals. We thus have a most complete

proof of the conclusion that the black crust was due to

the true igneous fusion of the surface under conditions

which had little or no influence at a greater depth

than T^xyth of an inch. In the case of meteorites of dif-

ferent chemical composition, the black crust has not re-

tained a true glassy character, and is sometimes 5\yth of

an inch in thickness, consisting of two very distinct layers,

the internal showing particles of iron which have been
neither melted nor oxidised, and the external showiiigthat

they have been oxidised and the oxide melted up with the

surrounding stony matter. Taking everything into con-

sideration, the microscopical structure of the crust agrees

perfectly well with the explanation usually adopted, but

rejected by some authors, that it was formed by the fusion

of the external surface, and was due to the very rapid

heating which takes place when a body moving with

planetary velocity rushes into the earth's atmosphere—

a

heating so rapid that the surface is melted before the heat

has time to penetrate beyond a very short distance into

the interior of the mass.
When we come to examine the structure of the original

interior part of meteorites, as shown by fractured surfaces,

we may often see with the naked eye that they are

mottled in such a way as to have many of the characters

of a brecciated rock, made up of fragments subsequently

cemented together and consolidated. Mere rough frac-

tures are, however, very misleading. A much more
accurate opinion may be formed Irom the examination of

a smooth flat surface. Facts thus observed led Reichen-

bach to conclude that meteorites had been formed by the
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collecting together of the fragments previously separated

from one another in comets, and an examination of thin

transparent sections with high magnifying powers and
improved methods of illumination, proves still more
conclusively their brecciated structure. The facts are,

however, very complex, and some are not easily ex-

plained. Leaving this question for the present, I will

endeavour to point out what appears to be the very

earliest history of the material, as recorded by the internal

structure.

It is now nearly twenty ytars since I first showed that

the manner of formation of minerals and rocks may be
learned from their microscopical structure. I showed
that when crystals are formed by deposition from water

or from a mass of melted rock, they often catch up por-

tions of this water or melted stone, which can now be
seen as cavities containing fluid or glass. We may thus

distinguish betYv^een crystalline minerals formed by purely

aqueous or by purely igneous processes ; for example,

between minerals in veins and minerals in volcanic lavas.

In studying meteorites it appeared to me desirable, in

the first place, to ascertain whether the crystalline m'-

nerals found in them were originally formed by deposition

from water or from a melted stony material analogous to

the slags of our furnace or the lava of volcanoes. One
of the most common of the minerals in meteorites is

olivine, and when met with in volcanic lavas this mineral

usually contains only a few and small glass cavities in

comparison with thofe seen in such minerals as augite.

The crystals in meteorites are, moreover, only small, and
thus the difficulty of the question is considerably in-

creased. However, by careful examination with high
magnif)ing power, I found well-marked glass-cavities,

with perfectly fixed bubbles, the inclosed glass being
sometimes of brown colour and having deposited crys-

tals. On the contrary I have never been able to detect

any trace of fluid- ravities, with moving bubbles, and
therefore it is very probable, if not absolutely certain,

that the crystalline minerals were chiefly formed by an
igneous process, like those in lava, and analogous volcanic

rocks. These researches require a magnifymg power of

400 or 600 linear.

Passing from the structure of the individual crystals to

that of the aggregate, we find that in some cases we have
a structure in every respect analogous to that of erupted

lavas, though even then there are very curious differences

in detail. By methods like those adopted by Daubree,
there ought to be no more difficulty in artificially imitat-

ing the structure of such meteorites than in imitating

that of our ordinary volcanic rocks. It is, however,
doubtful whether meteorites of any considerable size uni-

formly possess this structure. The best examples I have
seen are only fragments inclosed in the general mass of

the Petersburg meteorite, which, like many others, has
exactly the same kind of structure as that of consolidated

volcanic tuff or ashes. This is well shown by the

Bialystock meteorite, which is a mass of broken crystals

and more complex fragments scattered promiscuously
through a finer-grained consolidated dust-like ash.

Passing from this group of meteorites, which are more
or less analogous to some of our terrestrial volcanic

rock'^, we must now consider the more common varieties,

which are chiefly composed of olivine and other allied

minerals. The Mezo Madaras meteorite is an excellent

illustration, since the outlme of the fragments is well

seen, on account of the surrounding consolidated fine

material being of dark colour. In it we see more or less

irregular spherical and very irregular fragments scattered

promiscuously in a dark highly consolidated fine-grained
base. By far the larger part of these particles do not
either by their outline or internal structure furnish any
positive information re^pectmg the manner in which they
were formed, but careful examination of this and other
analcgf.us meteorites, has enabled me to find that the

form and structure of many of the grains is totally unlike
that of any I have ever seen in terrestrial rocks, and
points to very special physical conditions. Thus some
are almost spherical drops of true glass in the midst of
which crystals have been formed, sometimes scattered
promiscuously, and sometimes deposited on the external
surface, radiating inwardly ; they are, in fact, partially

devitrified globules of glass, exactly similar to some arti-

ficial blow-pipe beads.
As is well known, glassy particles are sometimes given

off from terrestrial volcanoes, but on entering the atmo-
sphere they are immediately solidified and remain as
mere fibres, like Pele's hair, or as more or less irregular

laminae, like pumice dust. The nearest approach to

the globules in meteorites is met with in some artificial

products. By directing a strong blast of hot air or steam
into melted glassy furnace slag, it is blown into spray, and
usually gives rise to pear-shaped globules, each having a
long hair-like tail, which is formed because the surround-
ing air is too cold to retain the slag in a state of perfect

fluidity. Very often the fibres are the chief product. I

have never observed any such fibres in meteorites. If

the slag be hot enough, some spheres are formed
without tails, analogous to those characteristic of

meteorites. The formation of such alone could hot
apparently occur unless the spray were blown into

an atmosphere heated up to near the point of fusion,

so that the glass might remain fluid until collected

in'o globules. The retention of a true vitreous condition
in such fused stony material would depend on bo:h the
chemical composition and the rate of cooling, and its

permanent retention would in any case be impossible if

the original glassy globule were afterwards kept for a
long time at a temperature somewhat under that of
fusion. The combination of all these conditions may very
well be looked upon as unusual, and we may thus explain

why grains containing true glass are comparatively very
rare ; but though rare they point out what was the origin

of many others. In by far the greater number of cases
the general basis has been completely divitrified, and the
larger crystals are surrounded by a fine-grained stony
mass. Other grains occur with a fan-shaped arrange-
ment of crystalline needles, which an uncautious, non-
microscopical observer might confound with simple con-
cretions. They have, however, a structure entirely

different from any concretions met with in terrestrial

rocks, as for example that of oolitic grains. In them we
often see a well-marked nucleus, on which radiating
crystals have been deposited equally on all sides, and the
external form is manifestly due to the growth of these
crystals. On the contrary the grains m meteorites now
under consideration have an external form independent of
the crystals, which do not radiate from the centre, but
from one or more places on the surface. They have,

indeed, a structure absolutely identical with that of some
artificial blowpipe beads which become crystalline on
cooling. With a little care these can be made to crystal-

lise from one point, and then the crystals shoot out from
that point in a fan-shaped bundle, until the whole bead is

altered. In this case we clearly see that the form of the
bead was due to fusion, and existed prior to the formation
of the crystals. The general structure of both these and
the previously described spherical grains also shows that

their rounded shape was not due to mechanical wearing.
Moreover, melted globules with well-defined outline could
not be formed in a mass of rock pressing against them on
all sides, and I therefore argue that some at least of the

constituent particles of meteorites were originally detached
glassy globules, like drops of fiery rain.

Another remarkable character in the constituent par-

ticles of meteorites is that they are often mere fragments,
although the entire body before being broken may origin-

ally have been only one- fortieth or one-fiftieth of an inch

in diameter. It appears to me that thus to break such
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minute particles when they were probably in a separate

state, mechanical forces of great intensity would be re-

quired. By far the greater number of meteorites have a
structure which indicates that this breaking up of the

constituents was of very general occurrence.

Assuming then that the particles were originally de-

tached like volcanic ashes, it is quite clear that they were
subsequently collected together and consolidated. This
more than anything else appears to me a very great diffi-

culty in the way of our adopting Reichenbach's cometary
theory. Volcanic ashes are massed together and con-
solidated into tuff, because they are collected on the

ground by the gravitative force of the earth. It appears
to me very difficult to understand how in the case of a
comet there could be in any part a sufficiently strong

gravitative force to collect the dispersed dust into hard
stony masses like meteorites. If it were not for this

apparent difficulty we might suppose that some of the

facts here described were due to the heat of the sun, when
comets approach so near to it that the conditions may be
practically almost solar. Comets may and probably do
contain many meteorites, but I think that their structure

indicates that they were originally formed under con-

ditions far more like those now existing at the surface of

the sun than in comets.
The particles having been collected together, the com-

pound mass has evidently often undergone considerable

mechanical and crystalline changes. The fragments have
sometimes been broken in situ, and "faulted;" and
crystalhsation has taken place, analogous to that met with

in metamorphic rocks, which has more or less, and some-
times almost entirely, obliterated the original structure.

The sin»plest explanation of this change is to suppose that

after consolidation meteorites were variously heated to

temperatures somewhat below their point of fusion. Those
which have the structure of true lava may in some cases

be portions which were actually remelted. We have also

this striking fact, that meteoric masses of compound
structure, themselves made up of fragments, have been
again broken up into compound fragments, and these

collected together and consolidated along with fresh mate-
rial, to form the meteorites in their present condition.

L'Aigle is a good example cf this complex structure.

Another remarkable fact is the occurrence in some
meteorites of many veins filled with material, in some
respects so analogous to the black crust, that at one time

I felt induced to believe that they were cracks, into which
the crust had been injected. Akburfur is a good example
of this, and seems to show that under whatever condi-

tions the veins were found, they were injected not only

with a black material, but also with iron and magnetic

pyrites.

Taking, then, all the above facts into consideration, it

appears to me that the conditions under which meteorites

were formed must have been such that the temperature

was high enough to fuse stony masses into glass; the

partic'es could exist independently one of the other in an
incandescent atmosphere, subject to violent mechanical

disturbances ; that the force of gravitation was great

enough to collect these fine particles together into solid

iras^e?, and that these were in such a situation that they

COL Id be metamorphosed, further broken up into frag-

ment;--, and again collected together. All these facts

agree so admirably with what we know must now be

taking place near the surface of the sun, that I cannot

but think that, if we could only obtain specimens of the

sun, we should find that their structure agreed very

closely with that of meteorites. Considering also that

the velocity with which the red flames have been seen to

be thrown out from the sun is almost as great as tha

necessary to carry a solid body far out into planetary space,

we cannot help wondering whether, after all, meteorites

may not be portions of the sun recently detached from it by
the violent disturbances which do most certainlynow occur,

or wae carried off from it at some earlier period, when

these disturbances were more intense. At the same time,

as pointed out by me many years ago, some of the facts

I have described may indicate that meteorites are the

residual cosmical matter, not collected into planets, formed
when the conditions now met with only near the surface

of the sun extended much further out from the centre of

the solar system. The chief objection to any great ex-

tension of this hypothesis is that we may doubt whether the

force of gravitation would be sufficient to explain some
of the facts. In any case I think that one or other of

these solar theories, which to some extent agree with the

speculations of the la^e Mr. Brailey, would explain the

remarkable and very special microscopical structure of

meteorites far better than that which refers them to por-

tions of a volcanic planet, subsecpently broken up, as

advocated by Meunier, unless indeed we may venture to

conclude that the material might still retain its original

structure, due to very different conditions, previous to its

becoming part of a planet. At the same time so little is

positively known respecting the original constitution of

the solar system, that all these conclusions must to some
extent be looked upon as only provisional.

I will now proceed to consider some facts connected
with meteoric irons. The so-called Widmanstatt's figur-

ing, seen when some of these irons are acted on by acids,

is well known ; but in my opinion the preparations are

often very badly made. When properly prepared, the

surface may be satisfactorily examined with a magnifying
power of 200 linear, which is required to show the full

detail. We may then see that the figuring is due to a
very regular crystallisation, and to the separating out one
from the other of different compounds of iron and nickel,

and their phosphides. When meteoric iron showing this

structure is artificially melted, the resulting product does
not show the original structure, and it has therefore been
contended that meteoric iron was never in a state of

igneous fusion. In order to throw light on this question,

I have paid very much attention to the microscopical
structure of nearly all kinds of artificial irons and steels,

by studying surfaces polished with very special care, so as

to avoid any effect like burnishing, and then acting on
them very carefully with extremely dilute nitric acid. In
this manner most beautiful and instructive specimens
may be obtained, showing a very great amount of de-

tail, and requiring a magnifjing power varying up to at

least 200 linear. In illustration of my subject I will call

attention to only a few leading types of structure. In
the first case we have grey pig-iron, showing laminae of

graphite promiscuously arranged in all positions, on the

surface of which is a thin layer of what is probably iron

uncombined with carbon, whilst the intermediate spaces

are filled up with what arc probably two different com-
pounds of iron and carbon.
White chilled refined iron has an entirely different

structure and more uniform crystallisation, the structure

is very remarkable and beautiful, mainly due to the vary-

ing crystallisation of an intensely hard compound of iron

and carbon, and the two other softer compounds met
with in grey pig.

Malleable bar iron has an entirely different structure,

and shows fibres of black slag, and a more or less uniform
crystallisation of iron with a varying small amount of
carbon.

Cast steel differs again very much, from any of the
previous. It shows a fine-grained structure, due to small
radiating crystals, and no plates of graphite.

The diflerence between any of the above and meteoric
iron is extremely great.

In the case of Bessemer metal we have a crystalline

structure approaching in some places more nearly to that

of meteoric iron. We see a sort of Widmanstatt's figuring,

but it is due to the separation of free iron from a com-
pound containing a little carbon, and not to a variation in

the amount of nickel.

The nearest approach to the structure of meteoric iron
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is met with in the central portion of thick bars of Swedish
iron, kept for some weeks at a temperature below their

melting point, but high enough to give rise to recrystal-

lisation. We then get a complete separation of free iron

from a compound containing some carbon, and a crystal-

line structure which, as far as mere form is concerned,
. most closely corresponds with that of meteoric iron, as
may be at once seen on comparing them.
These facts clearly indicate that the Widmanstatt's

figuring is the result of such a complete separation of the
constituents and perfect crystallisation as can occur only
when the process takes place slowly and gradually. They
appear to me to show that meteoric iron was kept for a
long time at a heat just below the point of fusion, and that
we should be by no means justified in concluding that
it was not previously melted. Similar principles are
applicable in the case of the iron masses found in Disco,
and it by no means follows that they are meteoric be-
cause they show the Widmanstatt's figuring. Difference
in the rate of cooling would serve very well to explain the
difference in the structure of some meteoric iron, which do
not differ in chemical composition ; but, as far as the
general structure is concerned, I think that we are quite at

liberty to conclude that all may have been melted, if this

will better explain other phenomena. On this supposi-
tion we may account for the separation of the iron from
the stony meteorites, since under conditions which brought
into play only a moderate gravitative force, the melted
iron would subside through the melted stone, as happens
in our furnaces ; whilst at the same time, as shown in my
paper read at the meeting of the British Association in

1864, where the separating force of gravitation was small,
they might remain mixed together, as in the Pallas iron,
and others of that type.

In conclusion I would say that though from want of
adequate material for investigation I feel that what I

have so far done is very incomplete, yet I think that the
facts I have described will, at all events, serve to prove
that the method of study employed cannot fail to yield
most valuable' results, and to throw much light on many
problems of great interest and importance in several dif-

ferent branches of science.

MENDELEEF'S RESEARCHES
MARIOTTE'S LAW^

ON

T^ROM researches on the depression of the mercury results the
possibility of introducing a precise correction relative to the

volume of gas contained between the surface of the mercury
and the horizontal plane which touches the summit of the
meniscus. In all my researches I introduce each time a cor-
rection relative to this volume.
The volume of the reservoir which contains the mercury and

the gas under various pressures undergoes two kinds of varia-

tions ; first, those which are due to the difference between the
pressures which act on the two sides of the vessel, and second,
those which depend on differences in the volume of mercury. The
compressibility of the reservoirs employed in the researches has
been always determined by experiment, and their change of
volume produced by the introduction of mercury can be de-
termined by surrounding the vessel filled with mercury by
another filled with the same material. When the height in the
two vessels is the same, the capacity of the vessel is that which
exists at the time of equality of pressure on the external and
internal surfaces of the vessel. If we empty a part of the
external vessel the capacity of the vessel changes in the same
manner as when we fill or when we empty the vessel. Experi-
ments of this kind have shown the possibility of determining the
changes of capacity depending on the quantity of mercury. The
relative corrections have in each case been introduced into the
calculations.

All the practical side of the subject—the desiccation of the
gas, the complete abstraction of the remains of the gas from the
apparatus, the hermetical junction of the parts of the apparatus
by means of mastic and mercury stop-valves, the means of main-

' Continued from p. 457.

taining the gases and the mercury at a constant temperature, the
calibration of the tubes, and a number of other details have had to

be elaborated more or less anew. All this will be found
described in my work " On the Elasticity of Gases." I have
published this work only in Russian, not having means suffi-

cient to publish a translation of a work so voluminous, and
desiring to conform to the custom existing among savants of all

countries of describing their labours in their mother-tongue, in

order to present to the scientific literature of the country where
they live and work a gift in proportion to their powers.
My desire was to investigate the subject in its minutest details in

order to eliminate every possibility of doubt as to the causes which
determine the deviations observed from the Boyle-Mariotte Law.
I know that that law is firmly established, and I believe it will

remain so. Not less great is the certainty in the mind that rare-

fied gases approach the perfect state. That certainty I had also

on commencing my experiments. It was necessary then to deter-

mine as completely as possible all the circumstances on which
depend the facts contrary to the opinion generally held. This is

why I have modified the apparatus, improved the methods, and
employed in this work more than three years without inter-

ruption. Now so far as regards low pressures the work is

finished, and I have obtained definitely certain proofs of the
rigorous accuracy of my first observations.

The experiments which I have made with Kirpitchoff have
proved that not only for air, but also for hydrogen, and even for

carbonic acid, the deviations are posiiive when the gas is sub-
jected to a very small pressure ; it is found, moreover, that these
deviations increase in proportion to the variation from the normal
pressure. The same thing has been found in a new series of
experiments undertaken by me with M. Hemilian. The experi-

ments are described in tome ii. of my work on the "Elasticity
of Gases," which I have just published. A brief extract on this

subject is published in the Arm. de Chiimc et de Physique,

October, 1876. I shall quote only the results obtained by us
from the experiments made in 1875 and in the beginning of
1876.

Into a new apparatus we have introduced several further im-
provements, of which the chief are :— (i) The baromanometer,
the metre, and the reservoir, containing the gas and the mercury,
have been placed in the same bath full of water

; (2) We have
succeeded in producing a complete vacuum in the barometric
chamber

; (3) The bath was maintained at an almost uniform
temperature by means of an agitator, and the small differences

in the temperatures of the var.ous layers have been determined
by a differential thermometer

; (4) The junction between the
air reservoir and the baromanometer has been made, not only
without the aid of a tap, but also without the use of mastic.^
Thus the gas was surrounded only by the glass and the mercury.
We shall confine ourselves to a summary of the results of our
experiments, made between 650 and 20 millimetres' pressure,

with four gases — H, air, CO-, and 30^.

1. If, starting with a certain small pressure, we arrive at pres-

sures smaller still, we find for all gases positive deviations, viz.

,

-~—- > o ; the gases, then, are in this case less compressed

than Mariotte's Law requires. Similar deviations were also
observed for hydrogen by M. Regnault between I and 30 atmo-
spheres, and M. Natterer for all gases between 100 and 3,000
atmospheres.

2. Under small pressures and for all gases, the value of the
positive deviations, i.e., the numerical quantity (or magnitude)
d( pvS-~^

, mcreases when the initial pressure diminishes. Thus,
dp

for example, for hydrogen at 400 millimetres

—

'f
' — + O '000002,

dp

_^^_i = + O'OOOOIO,

and at 120 millimetres-

d(pv) _
dy

3. For gases like CO^ and SO* we find near the atmospheric
pressure, negative deviations ; ^.^.,'for CO^, /^ = ^ZS> Pi — 20O,

/o 5^'p = 10,000, p-^ v-^ = 10,029 ; but, under less pressures still, the
deviations become positive even for CO^ and SO^. For example,
for CO'^, /„ = 190, /i = 64, p2 = 22, /o ^'o

= 10,000, /i v^ -
9,996, p.2 f2 = 9,983 ; for SO^ /o = 190, /i = 60, /2 = 22,

PqZ''^ — 10,000, /i 2/, = 10,010, /a 572 = 9,996-
4. The existence of positive and negative deviations for the

' To attain this end the gas-vessel and the branch of the baromanometer
are soldered together by a capillary tube made of a single piece.
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same gas, observed by means of the same apparatus, accorJing
to the amount of pressure, and the conformity in the various
series of experiments, prove that the results obtained do not
depend on any constant errors in the methods employed, but
that they are really caused by the nature and the essential
qualities of the gases investigated.

5. The variations from Mariotte's Law under very weak
pressures being very small, it is necessary, in determining them,
to make the reading of the pressures, the volumes, and the tem-
peratures (absolute t = 273°) with a precision of two-thotsindths
of these total values ; thus, e.q., if /•^ = 0-200 m., /^ = O'loom.,
and ?/„ = 2,500 gr., 7'^ = 5,000 gr. of mercury (^ - 20), it

will be necessary to determine the pressures with a precision of
o-oi mm., the volumes to o'l gr. of mercury, and the tempera-
tures to o'oi of a degree.

The results will be doubtful if the precision is less.^ Thus it

is found that under a certain small pressure i^ases present positive
deviations from Mariotte's Law ; even gases like sulphurous acid
and carbonic acid, which under high pressures show consider-
able negative deviations. It is the same with air. M. Regnault
commenced his researches with pressures which exceeded that
of the atmosphere, and obtained negative deviations.

_
In 1S74 I effected with all the care possible the determina-

tion of the deviations for air under pressures of from 650 to
2,000 milimetres, and towards the end of 1875 and in the begin-
ning of 1876, in a special apparatus provided with compound
manomettrs, I repeated the same experiments with M. Bogusski
for pressures from 700 to 3,oco millimetres with air, hydrogen,
and carbonic acid. These researches proved the rigorous accu-
racy of M. Regnault's conclusions. Air and carbonic acid were
found to be subject under these pressures to negative deviations,
greater for carbonic acid than for air ; and hydrogen, for these
same pre>sures, was found to present positive deviations. At
present we are continuing the same kind of experiments for
pressures of more than three metres.

Thus hydrogen, under all pressures, commencing with zero
and ending with a pressure infinitely great, presents throughout
positive deviations ; at no pressure does it follow Boyle's Law
rigorously, and it never presents negative deviations. Increased
pressures always give a greater volume than what might be
expected according to the variation of the pressures. Air under
pressures less than 600 millimetres also presents positive devi-

ations ; but under pressures greater than that of the atmosphere
its deviations become negative, and under pressures which exceed
100 atmospheres its compressibility again becomes positive.

Consequently for this gas there are two pressures at which it

follows Boyle's Law ; the one is very nearly that of the atmo-
sphere, the other lies between 30 and 100 atmospheres. These
pressures, under which the changes of the sign of compressibility

occur, will be different for carbonic acid ; viz., under pressures

less than that of the atmosphere the change of sign is found at

nearly 200 millimetres, and for higher pressures it commences
near that which corresponds to 70 metres of mercury, if we
base our researches on this point on the observations of Dr.
Andrews on the compressibility of carbonic acid gas for tempe-
ratures above 31°. For lower temperatures this point will probably
correspond to the passage of carbonic acid into the liquid state.

Consequently wiih a change of temperature the pressure at which
the change of sign of compressibility occurs, changes also. For
sulphurous acid the sign of compressibility under pressures lower
than that of the atmosphere changes at about forty millimetres of

pressure. But even this gas, so easily licjuefiable, under low
pressures, has always a positive compressibility. There is not
then, and there cannot be, a gas which is rigorously subject to

Mariotte's Law under small pressures.

The idea of an absolute gas belongs, then, to the number of
fictions which find no confirmation in facts. We cannot, then,

suppose that with the decrease of density or with the increase of the

vis viva of gaseous molecules, gases approach a state in which
they follow Boyle's Law. Then (the density diminishing, the

velocity of the molecules increasing, that is to say, the pressure

diminishing, the temperature increasing, and the molecular weight
diminishing) they all tend towards another state characterised by

the expression —LcU, > qj i,e.^ they are assimilated to solid
dp

and liquid bodies, when the condensation reaches its limit. We
' It is by these causes that the want of conformity in the experiments of

Siljestroni is sufficiently explained {^PosS- Aim., April and May, 1874 ;

see also the Bull, de VAcad, dc Sc. de SI. PHersbourg, t. xix , p. 466, and
Berkhte der deutschcn chcm. Gesell., t. viii.,p. 1,339; t- viii., pp. 576 and
749), and of M. Amagat (Comptes Rendus, April 17, 1876.)

must believe that there is a limit of condensation and a lim't of
larefaction. If we take, in fact, a mass of non-volatile liquid,

and if we submit it to pressures infinitely great and infinitely

small, we shall see it change volume ; but in the two cases, we
shall have finite volumes, capable of measurement, and even
differing little for one and the same body. It is the same with
gases, if we admit that for pressures approaching zero, gases con-
tract according to the same law as that which we can deduce
from our compression experiments under pressures less than
that of the atmosphere, or as hydrogen contracts. Under great

pressures, or under pressures excessively small, every gas
resembles a solid or liquid body, and possesses two limits of
compressibility. The volumes which coi respond to these limits

are very different, but there is always reason for believing that

they exist.

Without launching into hypotheses to explain these limit

volumes (such, e.g., as the supposition that molecules in them-
selves possess volume), I will confine myself to the question ot

the matter of celestial space. What is the luminous ether ? One
of two things—either an elastic independent matter, siii generis,

or the gas of the atmospheres of celestial bodies, considerably

rarefied. In the latter case it is necessary to admit the absence
of limits in the atmospheres and a condensation of the ether

greater and greater in proportion as we approach a celestial body
(sun or planet). There are many arguments for and against

both hypotheses. On the one hand, spectrum analysis leads us

to conclude that the material of all heavenly bodies is identical ;

on the other hand, it proves the diversity of the composition of

atmospheres. This is why we abstain from solving the ques-

tion in its essence. But spectrum analysis does not speak less

in favour of the former hypothesis, because it shows the diversity

of composition of our terrestrial atmosphere from that of many
of the other celestial bodies. In the researches on the resistance

of celestial matter to the movement of the planets, there

appears also to be a confirmation of the former of these two hy-

potheses, for neither planets nor comets show any diminution in

the excentricity of their orbits, which would be an inevitable

consequence of motion in a rarefied medium, as has been ob-

served in the case of Encke's comet. Exact investigations on the

movement of that comet, repeated in recent times by M. von Asten,

the PulUowa astronomer, show clearly the advances towards the

sun at perihelion, although in the beginning M. von Asten had n-jt

noticed them. But that comet at perdiclii.n was found only at

one-third ot the distance which separates the sun from the earth,

i.e., it was nearer to the sun than Mercury. It is possible

that it passed near to the limits of the solar atmosphere.

Faye's comet, as is known, does not present these same diversi-

ties, but its perihelic distance is about i"68, that of Encke's
comet being only about 0*33 ; it exceeds it then so much
that their comparison would only serve to confirm the hypo-
thesis of a solar atmosphere. If we admit a limit for the atmo-
spheres, we must expect in gases, for small pressures, exactly

that kind of variation from Boyle's Law which I observed in

rarefied gases.

To prove that gases under very small pressures, as well as under
very considerable pressures, vary from the Boyle-Marriotte Law is

by no means the same as to deny the truth ot that law ; I feci that I

ought to state this most explicitly. For a long time the law of

gravitation could not be made to accord with the pertuibations
;

latterly these perturbations have proved the best c 'nfirmation of

the la^s of gravitation. In the present case it may be the same.

There are three laws for gases : that of Boyle and Marriotte,

pv = const. ; that of Gay Lussac, vt = z/q (i +a /) ; and thatot

Ampere and Gerland — = const {a being the molecular
tn

weight, and m the mass). Their ensemble is expressei for all

gases in general by the equation

—

apv = 84s (273 -h t) m,

where a is the atomic weight (// = I), p the pres-ure in kilo-

grams per square metre, v the volume in cubic metres, m the

weight in kilograms, t the centigrade temperature. This is,

however, only a first approximation. In the second member of the

equation there must be additional terms which express a function of

/and of a, very small for the ordinary mean values of />, and which
become of a sensible magnitude only when p is very small or very

great. To find this function is a question of the future, and
demands the labours of a great number of investigators. My
aim is to be able to furnish some experimental data which will

permit of judging of the form of that function. This work
requires many new processes, measuring apparatus of a high
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degree of precision, many varied arrangements as well as expe-

rienced assistants. That idea has secured me the protection of

His Imperial Highness the Grand Duke Constantine and the

support of the Impenal Russian Technical Society.

I thus conclude this communication which I have the honour

to send you. The researches on the co-efficients of dilatation of

gases in their general features confirm the accuracy of the deduc-

tions drawn from the observations on compressibility. But that

matter is in process of elaboration, and only a part of the

researches has been completed. Consequently I abstain from

expounding all the details of the subject. I shall only remark

that the true coefficient of dilatation of air under constant pres-

sure and with variable volume is found to be greater for pressures

near to atmospheric pressure than the number generally accepted,

notably from the researches which I have made with M. Kaian-

der, it is equal to o 003683 if we take 100° C, as the temperature

of boiling water under an atmospheric pressure of 760 mm. in

latitude 45°.

If you do not find devoid of interest more ample details on this

subject, as also on the determination of the weight of a litre of

air, I shall have the greatest pleasure in explaining to the

English public through your interesting journal the essential

points of the researches made on this subject in my laboratory.

St. Petersburg, January I De Mendeleef

OUR ASTRONOMICAL COLUMN
Binary Stars.—From one of the very careful and complete

investigations on the orbits of the revolving double stars, by

which Dr. Doberck is so greatly contributing to our knowledge

of the motions of these interesting objects, we have an orbit of

f Scorpii which is probably a very near approximation to the

true one.

We have called the star by what appears to be its correct

designation, ^ Scorpii, but few stars have been subjected to

more varied nomenclature than the one in question. In Dr.

Doberck's paper, published in No. 2,121 of the Astronomische

Nachrichten, in all probability through one of the typographical

errors which have of late so much disfigured this periodical, the

star is styled ^ Libras. It has been previously very commonly

lettered | Libras, and it is 51 Librae of Flamsteed ; Secchi, in

Astron. Nach., No. 1,614, calls it p' Librae, though we are

ignorant upon what precedent.

Dr. Doberck's elements are those of a very nearly circular

orbit, and it may be remembered that some thirty years since

Madler gave elements for circular motion with a period of revo-

lution of about 104 years. In Astron. Nach., No. 1,683, ^^•

Thiele gave the results of a very complete discussion of the

measures up to 1856, in which he has assumed that Sir W.
Herschel's angle on the night of his discovery of the duplicity of

the star has been registered correctly, though a doubt has been

entertained upon this point. He thus arrives at a highly excen-

trical elliptic orbit with a period of a little over forty-nine years.

It should be remarked that from the near approach of the mag-

nitudes of the components forming the double star | Scorpii (it

is more correctly a triple star), an error of 180° in the measured

angle of position is by no means an improbable one.

Dr. Doberck assumes that Sir W, Herschel's angle of 1782

requires this correction, and deduces an orbit in which the period

of revolution is nearly twice that of Thiele, and which therefore

approaches the period originally assigned by Madler. His ele-

ments are as follow :

—

Peri-astron passage 1859 62.

Node ... 12° 15' Inclination

Node to peri-astron on orbit

Eccentricity

Semi-axis major ...

68» 42'

89° 16'

0-0768
I "•26

Revolution 95 '90 years.

A full comparison with the measures up to the present time,

appears in the Astronomische Nachrichten.

In the same number Dr. Doberck gives first elements of that

exceedingly difficult object 7 Coronae Borealis, in which the

period of revolution is 95I years, and the peri-astron passage

18437. The distance calculated from this orbit is still under

two-tenths of a second, but it will increase, until towards the

end of the first decade of the next century the components,

according to Dr. Doberck's calculation, will be separated by

more than o" "8.

The Annular Eclipse of the Sun, 1737, March i.—
Prof. Grant, in his " History of Physical Astronomy," mentions

this eclipse as the first annular one of which we have any detailed

account. This phase passed over Edinburgh, where it was ob-

served by Maclaurin, the well-known mathematician, by Short,

the optician, Lord Aberdour, and others. The times were

determined by Maclaurin by a pendulum clock of Graham's,

and he was also furnished with a meridian instrument by the

same maker, with the aid of which the clock was rated by Short

for " a long time before and after the eclipse." The clock used

by Lord Aberdour, who was located in Edinburgh Castle, was

compared with Maclaurin's at noon on the day of the eclipse,

and in addition signals were exchanged between the Castle and

Maclaurin's station at the college. Both observers determined

the duration of the annular phase to have been 5m. 48s.

The following elements of this eclipse have been deduced from

a similar system of computation as regards the moon's place to

that adopted for other eclipses to which reference has been made
from time to time in this column, a system which gives results

for the total solar eclipse of 17 15 agreeing very closely with the

observations of Flamsteed and Halley.

G.M.T. of conjunction in R. A., March i, at 3h. im. 31s.

R.A
Moon's hourly motion in R. A.
Sun's „ „ „Moon's declination

Sun's „
Moon's hourly motion in decl.

Sun's „ „ „
Moon's horizontal parallax . .

.

Sun's „ „
Moon's true semi-diameter ...

Sun's ,, ,,

The equation of time was 12m. 40s. subtractive from mean time.

The following were points upon the central line by the above

elements :

—

.342
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NOTES
The Swiney Lectures on Geology (free to the public) will be

delivered this year at the Royal School of Mines, Jermyn Street,

on Monday and Thursday evenings at eight p.m., commencing

on Monday, April 9.

As we have already stated, the *' Verein fiir die deutsche

Nordpolarfahrt," of Bremen, has been converted into a Geo-

graphical Society (die geographische Gesellschaft in Bremen)

with the object of promoting scientific exploring expeditions

generally, and of publishing their results. Dr. Finsch, who was

sent out by the Verein last year to the mouths of the Obi along

with Dr. Brehm and Graf Waldburg-Zeil, is now busily engaged

in working out the ethnographical and natural history col-

lections made during the expedition and publishing their

results. A paper of Dr. Finsch on the new birds discovered on

this occasion has been received by the Zoological Society of

London, and will be read at one of their next scientific meetings.

On Friday, April 13, Mr. W. Spottiswoode will deliver a

lecture at the Royal Institution on his great Induction Coil,

described in the January number of the Philosophical Alagazine

and in the March number of the Nineteenth Century. The lec-

ture will be illustrated with some new experiments on stratified

discharges, which a coil of this enormous power has for the first

time rendered practicable.

The Leipsic publisher, Giinther, has issued the first part of a

new journal, Kosnios, specially devoted to the furtherance of the

development doctiine, under the editorship of Caspari, Jiiger,

and Krause, with the assistance of Darwin, Haeckel, and other

eminent workers in the Darwinian field. We shall give a

detailed notice of the first part in an early number.

Prof. Sylvester seems to have become quite naturalised in

the United States, if we may judge from the fact that he was

one of the speakers at the celebration of Washington's birthday

at the Johns Hopkins University, where, as our readers know, he

is Professor of Mathematics. Prof. Sylvester spoke of his work

and of his satisfaction with his new relations, as also on some
points of general interest. He maintains that it is a mistake to

divorce teaching and research, illustrating the advantage of their

union in his own case by the fact that in the act of teaching,

important fields for research have been suggested to him.

Recently, for example, at the University in Baltimore, the per-

sistence of a student in his desire to study the new algebra has

led Prof. Sylvester into " a research of fascinating interest,"

from which he hopes for great results. He has reason "to think

that the taste for mathematical study, even in its most abstract

form, is much more widely diffused than is generally supposed "

in the United States. Prof. Sylvester, the Nation tells us,

spoke at considerable length and with deep feeling on the

estrangement between the two great branches of the Anglo-

Saxon race caused by the exclusive, ecclesiastical policy of the

English Universities in former years. " Their work it is that a

separation deeper and a chasm mare difficult to fill up has been

created between the two most free and powerful nations in the

world—England and America—than any due to political causes,

present or past." Why is it, he inquired, that the flower of

American youth do not resort for their mental impulse and

higher education to Oxford and Cambridge, instead of to Berlin,

Leipzig, Jena, or Heidelberg ? " It is because there they are

welcomed, to whatever religious communion they are attached or

unattached, without question and without distinction. It is

because there they can rest on the bosom of a common mother,

who shows kindness to all and favour to none. . . I have been

struck, almost from the first hour of my landing on these shores,

by the manifestations I have everywhere witnessed of the close

intellectual sympathy, which exists between America and

Germany. It is German books that are read, it is German
authors who are quoted, German opinion on all matters of science

and learning that is appealed to ; and as regards community of

work and intellectual ties, I do not think it at all extravagant to

assert that Germany and America belong to one hemisphere, and

we in England to another." If our universities are to blame for

this state of things, they have much to answer for ; and it is

therefore some relief to know that the New York Nation

accounts for it by the desire of Americans to acquire another

language in the country where it is spoken, and to come in

contact with a different order of mind, however little superior.

Dr. Klein, extraordinary professor of mineralogy in the

University of Heidelberg, has accepted an ordinary professorship

in the University of Gottingen.

The Clothworkers' and Merchant Taylors' Companies have

each contributed one hundred guineas to the fund being raised

by the Chemical Society for the promotion of chemical research.

The trustees of the Johnson Memorial Prize for the en-

couragement of the study of astronomy and meteorology pro-

pose the following subject for an essay, " The History of the

Successive Stages of our Knowledge of Nebuhe, Nebulous

Stars, and Star clusters, from the Time of Sir William Herschel."

The prize is open to all members of the University of Oxford,

and consists of a gold medal of the value of ten guineas, to-

gether with so much of the dividends for four years on 338/.

Reduced Annuities as shall remain after the cost of the medal
and other expenses have been defrayed. Candidates are to send

their essays to the registrar of the University, under a sealed

cover marked "Johnson Memorial Prize Essay," on or before

March 31, 1879, each candidate concealing his name, distin-

guishing his essay by a motto, and sending at the same time

his name sealed up under cover with the same motto written

upon it.

One or more minor scholarships in natural science will be
offered by Downing College, Cambridge, during the present

year. The scholarships range in value from 40/. to 70/. per

annum, and are tenable for two years, or until the holder is

elected to a foundation scholarship. The examination will be
held in Downing College on June 5 and the three following days.

The subjects of examination will be (i) Chemistry, theoretical

and practical ; (2) Physics
; (3) Comparative Anatomy ; and

(4) Physiology. All persons are eligible to these scholarships

who have not commenced to reside in the University.

On March 7, at Gjesvar, a Norwegian fishing station, near

the North Cape, in 71° 12' N. lat., the most northerly telegraph

station on the earth was opened.

The Conversazione of the Quekett Club takes place on the

13th inst, at University College, Gower Street.

Three electric eels from the River Amazon have this week
been added to the Westminster Aquarium. As they require to

be kept at a temperature of between 70° and 80° F. it needed
some ingenuity to bring them from Liverpool, where they were
landed, to London. By placing the vessel containing them on
foot-warmers and telegraphing on for changes of foot-warmers

at different stations, the water on arriving at Westminster was
found to be at 75°. The eels are lodged in a tank kept warm
by a steam pipe passing under the shingle, and are at present by
the alligators. These, by the by, are waking up wonderfully

in activity, and the attendants have now to keep a sharp look-

out when cleaning the tank.

We are enabled to state that the increasing number of
demands for space in the Paris International Exhibition has led

M. Krantz reluctantly to give up^the idea of authorising the con-
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struction of the large Giffard Captive Balloon within the pre-

cincts of the Exhibition, The construction will take place at

all events either on public ground lent by the Government or on

some private vacant space at a small distance from the Champ de

Mars. The preliminary technical arrangements have been made

by M. Giffard. The length of the rope Avill be about 600

metres. It will be conical ; the largest end close to the car will

be 8 centimetres diameter, the smallest end only 6. The
ascending force, when loaded with ballast, guide ropes, grapnels,

and 50 passengers, will be 5 tons. The weight of the cable will

be 2.\ tons when fully expended . The ascending force of the

hydrogen filling the envelope will be 23 tons. The diameter of

the balloon will be 34 metres, the height 50 metres from the

lower part of the car to the upper part of the valve, and the

engine will be of 200-horse power.

The supplementary number, 51, oiVt,\.txxQ3XiX!L?,Mittheilungen

contains the second half of the late E. De Pruyssenaere's travels

in the region of the White and Blue Nile. This part contains

the special scientific results of the accomplished traveller

—

meteorological observations, barometrical altitude observations,

river measurements, astronomical observations, triangulation of

a part of the Jezira, besides the southern half of the map, con-

structed by the editor, Herr Zoeppritz, and a plate of some of

the implements, weapons, utensils, ornaments, &c,, used by the

inhabitants of the region traversed.

At the meeting of the delegates of the French learned socie-

ties to be held at the Sorbonne, as we noticed last week, M,
AUuard, the director of the Puy-de-D6me Observatory, will pre-

sent a most interesting paper. A self-registering barometer has

been kept in constant operation on the top of the Puy-de-Dome,

and another similar instrument was observed at Clermont-Ferrand

during the same length of time. The difference of pressure

has undergone most remarkable variations, which cannot be

accounted for by the Laplace law for determining the altitudes

by comparing barometers. The corrections of temperature will

be shown to be quite insufficient.

The Scientific Congress of France, a quite distinct organisa-

tion, established by the late M. de Caumont, will hold its forty-

third session at Versailles, from May 17 to 27. A number of

attractive excursions have been arranged with the help of the

municipal authorities, and there will be a floral exhibition.

At the meeting of the St, Petersburg Society for the Protec-

tion of Trade, March 21, the maps prepared last summer by M
Orloff during his journey to the Baydaraksky Gulf, were exhi-

bited. The survey and levelling were made from the Irtish, up

the Shchuchya River, and along the Baydaraka River to the

Baydaraksky Gulf. Both rivers are navigable during the three

months—^June, July, and August.

A Tomsk telegram received by M. Siderof on March 18, from

M. Schwanenberg's expedition, announces the find, on the banks

of the Obi, near to the Mariinsky gold-washings, of a well-

preserved mammoth with flesh and skin. The definitive exca-

vation of the carcass was stopped until instructions should arrive

from St. Petersburg.

Dr. J. F, Bransford, surgeon in the United States Navy,

has been investigating the antiquities on the island of Omotepe,

in Lake Nicaragua, collecting large numbers of vases of various

kinds, burial urns, ornaments, and other objects for the National

Museum at Washington. Among the more important points

substantiated by him was the occurrence on the island of at least

three successive and distinct bases of prehistoric civilisation, all

of them anterior to the present epoch, these being bounded and

defined by successive overflows of lava from the volcano. Very

great intervals of time elapsed between the eruption?, as is shown
by the accumulations of soil that took place on the fresh surface

of the lava from the decomposition of vegetable deposits. No
estimate can be made of these eras, but they are believed to

carry the period of the earliest overflows back to a very remote

antiquity. The objects of these successive layers are very defi-

nite and easily recognisable by the practised eye, and highly im-

portant deductions in regard to the early civilisation of that

region are expected from a critical investigation of the subject.

Dr. Bransford has prepared an elaborate report on this suljject

for presentation to the Navy Department, but, before publishing

it, he has obtained permission to revisit the country, and settle

some still doubtful points,

A Malvern correspondent writes that he and many other

residents in that part of the country are desirous of having some

legislative protection for the eggs of such birds as are mentioned

in the Wild Birds' Preservation Act. He wishes to know if

there is any society for looking to the interests of wild birds ; if

so he and others will be glad to subscribe. The Woolhope

Field Club used to give rewards for the best collection of birds'

eggs, but the rule was altered when the mischief of this course

as regards ornithology became evident.

Those of our readers who were at the Glasgow meeting of

the British Association last autumn will, no doubt, remember

the interesting collection which was on view in the City Industrial

I

Museum. The Report of the Museum for 1876 has just been

I

issued, and we are pleased to see that under the management of

j
its Curator, Mr, Paton, it is rapidly increasing in size and im-

portance, and we have no doubt that ere long it will become, what

so important a city as Glasgow ought to possess, a really

valuable industrial collection arranged on a thoroughly scientific

plan.

At a recent meeting of the French Academy M. de Romilly

called attention to some remarkable effects obtained by suspen-

sion of water sucked up into a bell jar closed below by a tissue

with wide meshes ; in one arrangement, the net being metallic

the suspended water could even be boiled by heat applied below.

M, Plateau has just pointed out that he described this pheno-

menon of suspension in 1867, in treating of the construction of

aquatic arachnlda.

A propos of the question (which has been disputed) whether

toads eat bees, M. Brunet states, in La N'ature, that going one

day into his garden, just before a storm, he found the bees

crowding into their hives. About fifty centimetres from the best

hive there was a middle-sized toad, which every now and again

rose on his fore-legs and made a dart with surprising quickness

towards blades of grass. He was found to be devouring bees,

which rested on the grass-blades, awaiting their chance to enter

the hive, M. Brunet watched till twelve victims had been de-

voured ; he expected the toad's voracity would soon be punished

with a sting, but in vain. Objecting to further destruction, he

seized the toad by one of his legs and carried him to a bed of

cabbage thirty metres off, where he might do real service among

the caterpillars, &c. Three days after this, on going out to the

hives, he found the same toad (which was easily distinguishable)

at its old work, M, Brunet let him swallow only three or four

bees, then carried him fifty metres in another direction. Two
days later the " wretch " was again found at' his post, greedily

devouring.

Our correspondent, "J. H.," in describing the path of the

meteor of March 17, as seen by him at Rossall, near Fleetwood,

wrote e Hydrse for a Hydrae. The date of Mr. Ainslie HoUis's

letter should have been March 19.

Mr. Ellis asks us to state that in his article on Musical

Notation last week, p. 476, col. ii., lines four and five, the

readings should be Aj fl, A2 ssh, G2.
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The additions to the Zoological Society's Gardens during the

past week include a Large-eared Brocket {Cervus auritus) from

South America, presented by Mr. Charles Cooper ; two Common
Otters {Lutra vulgaris), European, presented by Mr. Augustus

B. Foster ; a Vulpine Phalanger {P/ialangista vulpinu) from

Australia, presented by Mr. Thos. Welsh ; two Rufous Tina-

mous (Rhynchotus rufescens) from South America, presented by

Mr. F. Searle Parker ; eighteen Roach {Leuciscus ruit/us), six

Perch {Perca fluviatilis), six Tench ( Tinea vulgaris), a Bream
{Abromis bramd), a Prussian Carp {Carassius vulgaris) from

British fresh waters, presented by Mr. J. Smith ; three Fire-

tailed Finches {Erythrura prasina) from Sumatra, purchased ; a

Feline Dcurocouli {Nyciipithecus felinus), a Kinkajou {Cerco-

leptes caudivolvulus), three Blue-shouldered Tanagers
( Tanagra

cyanopta-a), an Adorned Terrapin {Clenwiys ornata) from South

America, deposited ; a Great Kangaroo (Macropus giganteus),

a Yellow-footed Rock Kangaroo {Petrogale xanthropus), a

Collared Fruit ]5at {Cynonycterus collaris), a Black Swan
{Cygnus alratus) born in the Gardens.

SOCIETIES AND ACADEMIES
London

Royal Society.—March i.
—"Note on the Electrolytic

Conduction of some Organic Bodies," by J. H. Gladstone,

Ph.D., F.R.S., FuUerian Professor of Chemist)7 in the Royal
Institution, and Alfrtd Tribe, F. C.S., Lecturer on Chemistry in

Dulwich College.

Our results, preliminary as we considered them to be, show
that the iodides of ethyl, isobutyl, and amyl, the bromides of

ethyl and propylene, the acetate of ethyl, and chloroform are

practically non-conductors to a battery-power of lOO cells Grove,
and that alcohol is to some extent traversed by the current.

They show also that when these liquid non-conductors are mixed
with the feeble conductor, alcohol, the conductivity of the mixture

is greater than that of alcohol alone, which offers at least a partial

clue to the readiness with which such mixtures are decomposed
by the copper-zinc couple.

The very considerable development of heat in these liquids,

which conduct the electric current with great difficulty, is a cir-

cumstance worthy of notice. In these cases it is evident that it

does not result from any chemical change, because the decom-
position, if anything at all, is utterly insignificant in amount.

" On the Protrusion of Protoplasmic Filaments from the Glan-

dular Hairs of the Common Teasel," by Francis Darwin. Com-
municated by Charles Darwin, F.R.S.
The following is a summary of the results arrived at by Mr.

Darwin : —Certain observations have been made on the protrusion

of protoplasmic filaments, from leaf-glands on the teasel ; and
the only theory which seems at all capable of connecting these

facts is the following. That the glands on the teasel were
aboriginally {i. e. , in the ancestors of the Dipsacaceae) mere resin

excreting organs. That the protoplasm which comes forth was
originally a necessary concomitant of the secreted matters, but

that from coming in contact with nitrogenous fluids it became
gradually adapted to retain its vitality and to take on itself an
absorptive function. And that this power—originally developed

in relation to the ammonia in rain and dew—was further deve-

loped in relation to the decaying fluid accumulating within the

connate leaves of the plant.

March 8.
— *' On the Structure and Development of Vascular

Dentine," by Charles S. Tomes, M.A. Communicated by John
Tomes, F.R.S.
March 15.—"On the Density of Solid Mercury," by Prof. J.

W. Mallet, University of Virginia. Communicated by Prof.

Stokes, Sec. R.S.
The author gets I4'I932 as the number representing the density

of solid mercury at its fusing point as referred to water at 4° C.

taken as unity. This result, which differs considerably from
previous figures, he thinks, may be fairly accepted with con-

fidence.

"The Automatic Action of the Sphincter Ani," by W. R.
Gowers, M.D., Assistant Physician to University College Hos-
pital. Communicated by J. S. Burdon Sanderson, M.D.,
F,R.S.

'
' Description of the Process of Verifying Thermometers at the

Kew Observatory," by Francis Galton, F.R.S.

Linnean Society, March 15.—Prof. Allman, president, in

the chair.—The Rev. A. Gardner Smith and Mr. A. Y, Stewait

were elected Fellows.—The Secretary read a paper on the

poisoned spears and arrows of the Samoa Islanders, by the Rev,

Thos, Powell. The information thereon had been derived from
the son of a native chief. According to his account, the weapons
are pointed with human thigh and parietal bones, these being

ground to a fine tapering point. A milky juice, the product of

several kinds of trees—among others Callophyllum inophyllum—
is used for dipping the arrow and the spear-heads into, and there

is added a substance obtained from wasps' nests, besides some of

the fluid of putrid Sea-cucumbers (Ilolothuria). A kind of kiln is

then prepared, where the weapons are smoked, after which they

are inserted into the dried flower-stalk of a species of Tacca, to pre-

vent bad effects from humidity ; lastly, they are bundled together

and laid by ready for use. The effects of the poison on the

human system—viz., convulsions and tetanus, and the reputed

means of cure the author duly mentions, Mr, G, Busk, how-
ever, questions the active quality of the said poison ; at least

some experiments of his incline him to think that a local irrita-

tion may be set up rather than an immediate deadly influence of

a virulent vegetable poison, such as is the " Woorali " of South
America, On the other hand, Messrs. Nichols and Pratt cor-

roborate Mr. Powell's statements.—Dr, A. Gunther gave a
notice of two large extinct lizards formerly inhabiting the Mas-
carene Islands, The remains of the bones had been partly

obtained by Mr. Edward Newton, already well known for his

researches on the extinct Mascarene fauna, and partly by
Mr, H. H. Slater, Naturalist to the Transit of Venus Expe-
dition. Comparisons have led Dr. Gunther to regard one rela-

tively large animal as most nearly allied to the families of Zonu-
ridse and Scincidae, But it differs both from the Glass Snakes
and Skinks, hence a new genus has been assigned it and the

name Didosaurus mauritianus given. The remains of another
form from Rodriguez shows it to be allied and indeed identical

with the Geckos, close to G. verus but specifically distinct, and
accordingly named G. newtonii.—The second part of contri-

butions to the ornithology of New Guinea, by Mr. R. Bowdler
Sharpe, dealt with a collection made by the late Dr. James.
This young enthusiastic naturalist was murdered by the natives
during an expedition to one of the islands in Hall's Sound,
whither he had gone to collect Birds of Paradise. Of fifty-three

species obtained only three are new to science, and from this it is

inferred that the south-eastern province visited has by no means
so rich an avifauna as the northern parts of New Guinea are
known to possess. The new species are Melidora collaris, Pho-
nygama jamesii, and Tanysiptera microrhyncha. But a still more
interesting night-flying black hawk, Machaeramphus alcinus, has
turned up in this locality, whose habitat previously was supposed
only to be Malacca and Tenasserim. Only four specimens of
this rare bird are known to exist.—Samples of supposititious
" manna " from Persia, and a bark (Leptospermum ?) from New
Zealand, with tonic qualities, were exhibited and remarked on
by Mr. Stewart, of the Apothecaries Hall.

Zoological Society, March 20.—Dr. E. Hamilton, vice-

president, in the chair.—Mr. Sclater called the attention of the
meeting to an article in the Oriental Sporting Magazine ior May,
1876, by which it appeared that a two-homed rhinoceros had
been killed in February, 1876, at a place some twenty miles
south of Comillah, in Tipperah. Mr. Sclater stated that this

was the third recorded occurrence of a two-horned rhinoceros
north of the Bay of Bengal.—Mr. Sclater also called attention

to the fact that Mr. W. Jamrach had just imported a young
living specimen of the rhinoceros of the Bengal Sunderbunds,
which was either Rh. sondaicus or a very closely allied form.

—

Mr. Sclater exhibited a small living AmphisbDenian (Bla7ius
cinereus), which had been accidentally brought to England in

the roots of a hot-house plant from Port St. Mary, Spain.

—

Messrs. Charles G. Danford and Edward R. Alston read a paper
on the mammals of Asia Minor, based principally on collections

made by the former in that country. The list included one
species of Bat, two of Insectivores, twenty of Carnivores, seven
of Ungulates, and fourteen of Rodents. Spermo philusxantho-
prymnus, Benn., was redesciibed, and the name Mus mysta-
cinus was proposed for a new species of field-mouse.—Mr. A.
G. Butler read a paper on the Myriopoda obtained by the Rev.
G. Brown in Duke of York Island. The species sent home were
two in number, both of them allied to but distinct from pre-
viously described species. Mr, Butler proposed to designate
them as Heterostoma bro^cvni and Spirobolus cinctipes,—A com-
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munication was read from the Rev. O. P. Cambridge, in which

he gave the descriptions of some spiders collected by the Rev,

G. Brown in Duke of York Island, New Britain, and New Ire-

land. Two of these appeared to be undescnbed, and were

named Argiope brotvni and Sarotes vulpinus.—Prof. A. H.

Garrod read a paper containing notes on the anatomy of the

Musk Deer {Moschus moschiferus)

.

—A communication was read

from Mr. Edward Bartlett, containing remarks on the affinity of

Mesites and the position which it should occupy in a natural

classification. From an examination of structure of the feathers,

Mr. Bartlett had come to the conclusion that Mesites was an

aberrant form of the Ardeine group.—Dr. Giinther, F.R.S.,

read a paper containing an account of the fishes collected by

Capt. Feilden during the last Arctic Expedition. Amongst

these were several of great interest, especially a new species of

Charr, for which the name Salmo arcturus was proposed. This

Charr was discovered in freshwater lakes of Grinnell-land, and

was stated to be the most northern fresh-water fish known to

exist—Mr. Edward Newton, C.M.G., exhibited and read a

paper on a collection of birds made in the island Anjuan or

Johanna, one of the Comorro group, by Mr. Bewsher, of Mau-

ritius, whereby the number of species now known to have

occurred in that island was raised to thirty-five, of which four-

teen were first observed there by that gentleman. Five of these,

namely, Zosterops anjuanensis, Tchitrea vulpina, Ellisia longi-

caudata, Jurdus bezvsheri, and Turtur comorensis, were de-

scribed as new.

Meteorological Society, March 21.—Mr, H. S. Eaton,

M.A., president, in the chair.—Capt. Fellowes, R.E., George

Jinman, Angus Mackintosh, M.D., Robert W, T. Morris, Rtv.

Edward Vincent Pigott, David S. Skinner, L.R.C.P., and

Henry St. John Wood were elected Fellows of the Society,—

The following papers were read :—Results of meteorological

observations made at Patras, Greece, during 1874 and 1875, by

the Rev. Herbert A. Boys. This is in continuation of a lormer

paper read before the Society in 1875. The period embraced in

the two papers—January, 1873, to June, 1875—covers a whole

winter compressed into about thirty days, a very long and showery

spring, an excessively hot summer, a dry winter of extreme cold,

a summer of most prolonged drought, a remarkably wet and

snowy winter, a very late beginning of hot weather, and the

coldest day and night, and the lowest barometer reading for

many years.—Contributions to the meteorology of the Pacific

—

Fiji, by Robert H, Scott, F.R.S. this paper contains a dis-

cussion of all published information as to the climate of Fiji

which the author has been able to discover.—Local diurnal range,

by S. H. Miller, F.R.A.S.—This was followed by another paper

on the same subject, by William Marriott, F.M.S., which dis-

cussed the questions of whether the tables of corrections lor

diurnal range, at present used by a large number of observers,

are trustworthy,- and whether they are applicable to different

places in the United Kingdom. The conclusions arrived at were

that the present corrections could not be considered as accurate,

that no strictly comparable records exist for instituting a satis-

factory inquiry, and that it is very undesirable to .apply any cor-

rections whatever to the observations to deduce means from them,

—Mr. Negretti exhibited several new instruments.

Paris

Academy of Sciences, March 26.—M, Peligot in the chair.

—The following papers were read :—Remarks on the presence

of benzine in coal gas, by M. Berthelot. The illuminating por-

tion of the Parisian gas consists mostly of vapour of benzine,

forming about 3 per cent, of the whole volume. Fuming nitric

acid was employed in the analysis, producing nitrobenzine.—On a
recent communication of Mr. Weddell regarding the advantage
to be realised in replacing quinine by cinchonidine, by M. Pas-

teur. Mr. Weddell having stated that cinchonidine was disco-

vered by M. Pasteur, the latter says this is attributing too much
to him, and defines his researches on the subject in 1853.—On
the digestion of albumen, by M. van Tieghem. The relation of

the albumen to the embryo in seeds was studied by two methods
—observing isolated albumen subjected to germination and ob-
serving the dissolutionj of albumen during germination, of the
entire seed. There are two modes of digestion ; the oleaginous
and aleuric albumen has an activity of its own, it digests
itself, and the embryo only absorbs the products of this interior

digestion ; it is a " nurse" to it. The amylaceous and cellulosic

albumens, on the contrary, are passive ; they are digested by the
embryo, each in its fashion, and the products of this external
digestion are then absorbed by it ; they are to it only a nutri-

ment.—On preventive and early trepanation in vitreous fractures

complicated by splinters, by M. Sedillot.—Observations of the

satellites of Saturn, at the Observatory of Toulouse in 1876, with

the large Foucault telescope, by M. Tisserand. These relate to

the first five satellites only. From observations of three of them
the apparent diameter of Saturn's ring is inferred to be 4o"'5i.

—

On a theorem relative to the expansion of vapours without ex-

ternal work, by M. Him.—On the theory of plane elastic plates,

by M. Levy.—The president of the Vine-growing Society of the

Pyrenees Orientales sent a document affirming that it is the

American plants that have brought phylloxera into France
;

all plantation of them is the signal of a fresh invasion.—On
the theory of frigorific machines, by M. Terquem.—On the

reflection of polarised light, by M. CrouUebois. He studies

one of the fringes discovered by Airy, and named by M. Billet

the courbi de se7nelle ; showing what may be inferred from it, as to

the physical constitution of a mirror {i.e., its positive, neutral, or

negative nature) ; the value of the angle of maximum polarisa-

tion (first constant), and the azimuth of renewed polarisation

(second constant).—On the transformation of crystallisable

sugar into inactive glucose in raw cane sugars, by M. Gayon.

Heat and moisture favour the transformation ; there is a real

fermentation, with carbonic acid given off. By the mere decrease

of crystallisable and increase of uncrystallisable sugar, the

yield in refining was diminished by 25 per cent, in one

sugar, and 33 per cent, in another.—On the composition of gun-

cotton, byMM . Champion and Pellet. The specimen analysed con-

tained (ashes deducted i 'Oi gr. per cent. ) free cellulose, I '00; dinitro-

cellulose, 6'oo
j
principal nitrated product (by difference), 93 'oo.

Supposing this product pentanitrocellulose, and calculating the

constituents on this hypothesis, we have, carbon, 26'54; hydrogen,

279 ; nitrogen, I2'5i ; oxygen, 58*16 ; which analysis confirms.

—

Studies on the series of the quinolines ; transformation of leucoline

into anihne, by Mr. James Dewar.—On nitrototuquinone and chlo-

ranilic acid, by M. Etard.—On the sewage waters of Paris, by M.
Lauth. The facts cited prove that the sulphydric putrefaction of

such water may be avoided by addition of lime, or (a much more
important result) by simple aeration. Putrefaction only occurs

when the sewage water is kept out of contact with air. As such

conditions probably occur at the bottom of the Seine, the facts

related may be utilised for its sanitation.—On the fecundation of

the egg in the sea-urchin, by M. Perez. He questions M. Fol's

statement that the spermatozoids penetrate into the interior.

—

Hailstorm at the Cape of Antibes on March 21, by M. Ferriere.

The storm came from the depths of the marine horizon ; its

movement was from west to east, and the hailstones, judging

from the orientation of the deposits, must have had a gyratory

motion. These facts seem to bear on M. Faye's theory.

—

Chronic anaemia from stubborn nervous and digestive disorders

continuing for five years ; transfusion of blood and cure, by M,
Ore. Only forty grammes of blood were used. Puncture was
made without denudation of the vein. The transfused blood

acts by stimulating the organs rendered atonic, and by causing

z. proliferation of new globules.—On the antiseptic properties

of bichromate of potash, by M. Laujorrois. The addition

of -j-Q-j- to ordinary water will render this conservative of all

organic products without decomposition, even in free air.
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THE ARCTIC BLUE-BOOK

THE admirably illustrated volume which has just

appeared in this uninviting form, tells a tale of

adventures as interesting and heroic as anything in the

long record of Arctic discovery. It throws little light on

the question to which public attention has been too

much directed this winter—whether any of the misfortunes

of the expedition were due to the officers who started

the sledge p arties without adequate supplies of lime-

juice. The report of the Scurvy Committee will ap-

pear m a few days. In the mean time it is clear that

every pound weight on the sledges was calculated with

the utmost care ; that wherever anything was to be

used in a fluid state an adequate corresponding supply

of fuel needed to be carried ; that none of the ofificersj

judging from the experience of previous sledge ex-

peditions, seem to have anticipated scurvy ; and above

all that the work of all the parties on and at the

edge of the hitherto untrodden Palasocrystic sea proved

so frightfully severe that if lime-juice in abundant

rations had been taken the sufferings of the men
would probably have been only mitigated. It is to

the severity of the work, not to the absence of lime-

juice, that we believe the terrible outbreaks of scurvy

which crippled the sledging parties to have been really

due. In Commander Markham's Journal, written on the

spot a month out from the ship, he says, " The invalids

are not improving, and we are inclined to believe that

they are all attacked with scurvy, though we have not been

led to suppose that there is any probability of our being so

afflicted and are ignorant of the sy7nptomsJ' Swollen

knees and ankles are of frequent occurrence in all Arctic

sledging expeditions, and they were prepared to expect

as much. Scurvy had scarcely been thought of, and the

fact that it had not been thought of by officers whose lives

and the lives of their men depended on their forethought,

and who had studied the experience of their predecessors

with anxious care, is sufficient to show that, i priori, there

was little or no probability of its appearance. After the

erience of Markham's, Aldrich's, and Beaumont's

ies, no future travellers over the " Palasocrystic " will

X their lime-juice, but these officers seem all to have

unprepared for scurvy. Aldrich says in his journal,

day out :

—

' The men are nearly all suffering a great deal with

fir unfortunate legs, which appear to get worse every

This we all feel to be very disappointing, as it

tots the journey, and although stiff hmbs were expected,

^Jryone thought the stiffness would wear off in time. It

I
seems, however, inchned to hang on, and sets at defiance

iaU the limited medical skill we possess among us, and to

|scorn succumbing to turpentine liniment, bandages, good

•elbow grease,' &c. With regard to bandages, I am
lalmost afraid to apply them, for some of the limbs are

Inotatall healthy looking ; the slightest pressure of the

l&nger leaves a dent which remains a considerable time
;

' although I have given the most stringent orders

libout lacing the foot gear on very slackly, I find the

loosest moccasin string cuts an ugly, red-looking mark.

JDne or two cannot even bear anyone to lie against them,

irhich makes it excessively inconvenient at night, although

Vol. XV.—No. 389

everyone is very good tempered, and complaints are

reduced to a minimum."

Lieut. Beaumont's party was accompanied by Dr.

Coppinger till May 4, and Beaumont says :

—

"It was at the end of this journey, May 6, that J. Hand,
A.B., one of my sledge crew, told me in answer to my
inquiry as to why he was walking lame, that his legs were
becoming very stiff, he had spoken to Dr. Coppinger
about them, but attributing the stiffness and soreness
then to several falls that he had had, he did not think
much of it, before that officer's departure ; now, however,
there was pain as well as stiffness, and both were in-

creasing. I directed him to use liniment before he turned
in, which he afterwards said made him better."

This was the first beginning of scurvy, but even a
medical officer attached to the expedition had obviously

supposed it the mere common swollen leg and ankle of
ordinary Arctic sledging. Beaumont goes on :

—

" On coming into camp I examined Hand's legs, and
found the thighs discoloured in patches, and from his
description of the stiffness and pain I suspected scurvy.

/ had no reason to expect it, indeed I had never thought
of it, but the striking resemblance of the symptoms to the
ones described in the voyage of the Fox, as being those
of Lieut. Hobson, who suffered severely from scurvy, sug-
gested it to my mind, and my suspicions were confirmed
by Gray, the captain of my sledge, an ice quartermaster,
who, in his whaling experience, has seen much of it. He,
however, led me to believe, at the same time, that it

would probably wear off, saying that many of the men in

whale ships who have it lying ' 'twixt the flesh and the
bone all the winter,' as he expressed it, wear it off by the
regular exercise and work of their occupation when the
spring comes ; it was a good sign, he said, that it should
come to the surface. Thus, from the 7th until the loth I

waited, hoping that his words might prove true. I was
very reluctant to order Lieut. Rawson to return, it was
like sending back half the party ; it would be, I felt, a
great disappointment to him to turn back then, and his

advice and assistance would be a very great loss to me,
but the indications of the disease and their aggravated
nature became too plain to be misunderstood—sore and
inflamed gums, loss of appetite, &c., all pointed too
clearly to scurvy ; so on May 10 it was arranged that

Lieut. Rawson, with his party, should take Hand back,
deciding, on his arrival at Repulse Harbour, whether to

cross over to the Alert or go on to Polaris Bay. I at the

same time called upon the remainder of my men to say
honestly if they suspected themselves to be suffering from
the same disease, or could detect any of its symptoms, as

in that case it would be better for the party to advance
reduced in numbers than to be charged with the care of

sick men. I did this because two of them had complained
of stiff legs after the hard work on the snow»slopcs, but they

all declared themselves to be now perfectly well, and most
anxious to go on."

So much for the scurvy question. The Blue-Book

makes it manifest that neither the commanders of the

sledge parties nor Captains Nares and Stephenson, nor

Dr. Coppinger suspected that the sledge parties would be

in danger of that terrible disease.

The most interesting part of the story is told in the

daily journals kept by Markham, Aldrich, and Beaumont.

No reader of these simple and modest records will doubt

that " the ancient spirit is not dead" which has carried

the Union Jack in triumph over every ocean, and planted

it wherever honour and danger were most surely to be

found.

Markham and Aldrich left the Alert on April 3, tra-
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veiling in company to Cape Joseph Henry—latitude 82'5o.

From that pointMarkham struck straight northonApril 1 1,

with fifteen men and three sledges, weighing in all 6^079

lbs., or 405 lbs.—3I cwts.—per man. They carried two

ice-boats with them, the first of which, weighing 740 lbs.,

had to be abandoned on April 19, while the second,

weighing 440 lbs., their only chance of safety if the ice

should break up, had to be abandoned on May 27, while

they were still seven miles or so from the nearest land.

The ice on the surface of the floes was covered generally

with snow some three feet deep, and the men sank in it

beyond their knees. If the Palaeocrystic sea had been a

decently level plain covered with loose powdery snow, the

work to get to the pole would have been hard enough.

The party found it much such a place as South Kensington

might be after an earthquake had toppled half the houses

into ruin. There was seldom a floe or flat ice-surface

of any extent—rarely as much as a mile in any direction

— never more than a mile and three-quarters. " For the

last ten or fifteen days of our outward journey," says

Markham, " floes were few and far between, and it might

almost be said that our road lay entirely through hum-

mocks and deep snow- drifts." A hummock is a huge

mass of ice-blocks piled up like builder's rubbish. The
highest mass measured was 43 feet 2 inches, but many
were observed which exceeded that height, and were

estimated as between 50 and 60 feet. On the heavier

floes were high hillocks apparently formed by snow drift,

the accumulation probably of years, resembling diminutive

snow mountains, and varying from 20 to over 50 feet in

height. It was across this sort of material that the party

had to drag themselves to the pole. They found that they

could scarcely ever get along without " double banking."

They had two sledge crews for three sledges, and they had

calculated to pull the heavy sledge by the whole fifteen

men, and to return for the lighter sledges which were to

come up together, each dragged by its seven or eight

men. Thus three miles of ground would have had to

be traversed for every mile made good. In fact even

the smaller sledges needed almost always the whole

fifteen men, and after the larger ice-boat was abandoned

on April 19th, there was little difference of weight between

them. Thus each mile in advance cost five miles walk-

ing, three of them full loaded, two through the snow and

without the steadying support of the drag-ropes. The back

journeys were found almost as fatiguing as the others.

From April i6th (Cape Joseph Henry) to May 12th,

the most strenuous efforts carried them from 82.49J

to 83.20.26, i.e. 31 minutes northing, or about thirty-

six English miles in twenty- six days, an average

of \\ miles a-day advanced, and of seven miles walked.

The advance was soon impeded by the illness of the

men. It is on the 14th— eleven days from the ship, three

days from the depot and last land at Cape Joseph Henry

—that v\7e first find the ominous entry, " pain in his ankle

and knee, both of which exhibited slight symptoms of

puffiness." On the i6th the patient had to be put on one

of the sledges, so that already there were only fourteen

men at the drag-ropes and 160 lbs. more to drag. "On the

17th another man cannot drag but is just able to hobble

after us," carrying, that is to say, his own weight, but only

for half the day. On the 19th both had to be carried,

and another man fell out from the drag-ropes. Although

they dropped their ice-boat, 740 lbs. weight, on the 19th,

on the 25th a fourth man is reported weak. A fifth man
" can scarcely walk " on May 2nd, and on May 3rd all five

are " utterly helpless and therefore useless." On May
4th " more of the men are complaining of stiffness and
pain in their legs, which we fear are only the premoni-
tory symptoms." Here is a glimpse of the party on
May 6th :—
" The sick men are invariably the cause of great delay

in starting, as they are perfectly helpless, being even
unable to dress or undress without assistance. We appear
to have arrived at a perfect barrier of hummocks and
portions of floes, all broken and squeezed up and covered
with deep snow. It is possible we may be able to pene-
trate these obstacles, eventually reaching larger and more
level floes, on which we may be able to make more rapid
progress. We ascended one large hummock, from the
summit of which the prospect was anything but en^

couraging—nothing but one vast illimitable sea of hum^
mocks. The height of this hummock was ascertained by
means of a lead line, and was found to be from its summit
to the surface of the snow at its base' 43 feet 3
inches. It did not appear to be a floe-berg, but a mass
of hummocks squeezed up and cemented together by
several layers of snow, making it resemble one huge solid

piece. The travelling has been exceedingly heavy, and
with the weights on the sledges augmented, the deep
snow, and a third of our band hors de combat, it is next

to impossible to advance many feet without resorting tc

' standing pulls,' or the endless ' one, two, three, haul.'

"

On the 7th they had to "advance with one sledge

unload it, return with it empty, and then bring on the

gear and invalids." On the 8th " the interior of our tent;

have more the appearance of hospitals than the habita

tions of strong working men. In addition to the cripples

four men are suffering from snow blindness." It is in thi

condition that they struggle through the sea of hummocks
" The hummocks around us are of different height;

and bulk, varying from small fragments of ice to hugi

piles over 40 feet high. Some of these larger ones ar
simply masses of squeezed-up ice, whilst others of grea
magnitude, but perhaps not quite so high, are the regula
floe-bergs. Between these hummocks, and consequentl;

along the only road that is practicable for our sledgej

the snow has accumulated in drifts to a great depth, ant

these forming into ridges render the travelling all th

more difficult. Some of the tops of these ridges ar
frozen hard, and it is no uncommon occurrence to stejj

from deep snow through which we are floundering up t
our waists, on to a hard frozen piece, and vice vers&

Occasionally these ridges are only partially frozen, suffi

ciently only to deceive one, which makes it exceedingl
disagreeable and laborious to get through."

On May 10, " with five out of our little force total!

prostrate, four others exhibiting decided symptoms of tbj

same complaint," Commander Markham sees that it woulj

be " folly to persist pushing on." They have been fort

days out and are only provisioned for thirty more.

the 1 2th those left decently strong go out in the mornin

for their farthest north

—

\\ miles out from the camp, 39c

from the pole. There they sang the " Union Jack of 01

England," the " Grand Palaeocrystic Sledging Chorus

winding up, like loyal subjects, with " God save tl

Queen." When they got back to the sledge they broacht

a magnum of whisky sent for the purpose by a geni

and henceforth famous ecclesiastical potentate, "tl

Dean of Dundee," smoked a single cigar apiece, pr

sented them ad hoc before leaving the ship, air
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consumed the solitary hare they had shot on the

way out. The story of their return journey is in-

tensely interesting. On June 7, when they had still forty

miles to go, and doubtless were rear the end of their

provisions, Lieut. Parr—whose untiring energy and ad-

mirable "road-making" made him the very perfection of

companions for Commander Markham— started alone on

a desperate walk to the ship for assistance. They had only

eleven good lef;;s out of thirty-four in the party, and " even

some of these are shaky," says Markham on May 25.

Fortunately two of them, both excellent, remained to

Parr a fortnight later. The first death of the party hap-

pened next day, but the day after, June 9, late in the

evening, relief came. Parr's wonderful walk—far more
memorable than Weston's or O'Leary's—probably saved

the lives of one or two men of the gallant party which

has come nearest of any human being, possibly nearest of

ai.y living creature, to the solitude of the North Pole.

Space alone prevents us dwelling on the equally in-

teresting work done by Aldrich on the northern shore of

the American continent, and by Beaumont on North

Greenland. The names of Markham, Aldrich, Beau-

mont, Parr, and Sir George Nares, have been added

definitively to the long list of our Arctic heroes. Few
things have been finer in seamanship than Sir George

Nares' passage up Smith's Sound and Robeson Channel

into the Palseocrystic sea and home again. The skill

with which he devised and combined the exploring par-

ties and prepared everything so that the utmost was

accomplished which it was possible for brave men to

accomplish without useless sacrifice of human life, has

scarcely yet received sufficient acknowledgment either

from his country or from the public.

ANTHRACEN
Anthracen J its Constitution, Properties, Manufacture,

and Derivatives, incljiditig Artificial Alizarin,

Anihrapurpurin, &^c., with their Applications in

Dyeing- and Printing. By G. Auerbach. Translated

and edited by WiUiam Crookes, F.R.S. (London :

Longmans, Green, and Co., 1877.)

FROM the extent to which the anthracene and arti-

ficial alizarin industries have grown within the last

few years, and the interest taken in them in England, it

has been deemed advisable to bring forward an English

edition of Auerbach's text-book on the above subject. This

work has been carried out by Mr. W. Crookes, from a

revised manuscript supplied by the author.

In the author's preface to this volume we are told that

since the production of the first German edition four

years ago, from the amount of new facts recently brought

to light, it has been found necessary to make various

additions, so as to render the treatise complete up to the

present date. The arrangement of the earlier edition has

been to a certain extent adhered to, but made rather more

systematic, placing certain of the compounds in groups to

admit of easy reference.

At the commencement a short acccount of anthracene

is given, and reference made to the first investigations of

the body, by Dumas and Laurent in 1832, and the later

discoveries of Fritzsche, Anderson, Berthelot, Graebe, and

Liebermann, with some remarks on the views entertained

by these two latter chemists, with regard to the constitu-

tion of anthracene and its derivatives. After describing

the physical properties of this body, and the different

modes in which it may be formed, a full description is

entered into of its manufacture on a large scale, from
coal tar, according to the results obtained by E. Kopp,
who has made a careful study of the preparation of

anthracene from soft pitch. A description is also given

of the furnace best adapted for the distillation of the

pitch, and the different methods for purifying the crude

anthracene by extraction with heavy naphtha, and subli-

mation.

In treating of the methods for the valuation of crude

anthracene, the older processes in which it may be ex-

tracted by means of alcohol or carbon disulphide are

mentioned, from their having to a certain extent an his-

torical interest, but which have been superseded by the

method of Luck, in which greater accuracy is obtained.

This latter method depends on the conversion of anthra-

cene into the theoretical quantity of anthraquinon when
dissolved in glacial acetic acid and boiled with chromic

acid. A full description is given of the hydrides of

anthracene, and its chlorine and bromine derivatives. In

the description of anthraquinon, before entering upon its

properties and manufacture, the various methods in which

it may be synthetically formed are discussed, among
others, the method of Bayer and Caro, by means of which

the anthraquinon derivatives may be formed from phthalic

acid and phenolene ; the discovery of which method has

added much to a clearer conception of the nature of

anthraquinon.

The latter half of the volume deals with the history and

preparation of natural and artificial aUzarin, and the con-

sideration of its derivatives. In describing the different

processes for the preparation of artificial alizarin, mention

is made of the improvement on former methods intro-

duced by Graebe, Liebermann, and Caro, in which they

produce it from monosulphanthraquinonate of soda ; the

advantage claimed by these over the other methods being

the direct conversion of anthracene into bisulphanthra-

cenic acid, and its transformation into bisulphanthra-

quinonic acid by cheap oxidising agents.

Anthraflavic acid, chrysammic acid, purpurin and their

derivatives receive full consideration, and an appendix is

attached containing some practical receipts for dyeing

with purpurin and artificial alizarin.

The volume concludes with a most valuable biblio-

graphy embracing a list of the substances treated of

throughout the work arranged in alphabetical order, with

the names of the authors who have written on that

particular branch of the subject, and with exact reference

to the journals in which the researches have been pub-

lished. As papers on the different subjects mentioned in

the volume are scattered over many different periodicals,

the completeness with which this bibliography has been

arranged will prove a most valuable assistance to those

who wish to consult the original memoirs.

We observe that throughout the edition Mr. Crookes

has retained the German mode of writing anthracene

without the final " e " ; this may be unimportant, but it is

not the method usually adopted in English text-books.

There is a slight mistake at the top of page 157 in the

use of the term '' ferrous " instead of " ferric." This is
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doubtless a slip, but in the particular reaction described

is of some importance.

We feel sure that Mr, Crookes will receive the thanks

of those interested in this subject in England for the care

and completeness with which he has arranged and carried

out the text-book,

OUR BOOK SHELF
Half-Hours mnong some English Antiquities. By

Llewellynn Jewitt, F.S.A., &c. (London : Hardwicke
and Bogue, 1877.)

This ought to be an extremely useful little manual to

those who desire to obtain a knowledge of the various
classes of antiquities to be found in England, both pre-
historic and historic. Mr. Jewitt writes with full know-
ledge and in a manner that cannot fail to secure the
attention of the reader. He theorises very little, confin-
ing himself mainly to a statement of facts in reference to

the various objects included under the name of antiquities.

He speaks of barrows, stone-circles, cromlechs, flint and
stone implements, bronze instruments, Roman remains of
various kinds, ancient pottery, arms and armour, sepul-

chral slabs and brasses, coins, church bells, glass, tiles,

tapestry, personal ornaments. Thus, it will be seen, Mr.
Jewitt's programme is extensive and varied, and although
much cannot be said in the space at his command, his

little work will prove a very useful introduction to works
of a more special kind. Not its least valuable features

are the illustrations—upwards of 300—which accompany
the text.

LETTERS TO THE EDITOR
\The Editor does not hold himself responsiblefor opijiions expressed

by his correspondents. A^either can he undertake to return,

or to correspond viith the ivriters of, refected nianusciipts.

No notice is taken ofanonymous communications.'^

Centralism in Spectroscopy

In Nature, vol. xv. p. 489, there are some remarkable
counter-assertions by Mr. Christie to certain of my matter-of-

fact statements on your p. 449, of which the most pressing for

me to notice is the paragraph wherein he declares that " the

Edinburgh Observatory has, for the \2&t four years, possessed

three spectroscopes which are almost precisely identical with

those used with such effect by Dr. Huggins."

I beg to say that the above is not the case, and for this,

amongst other reasons, viz., that though three spectroscopes are

there in part, they belong solely as yet to H. M. Office of Works
in London, which office, moreover, decided long since to return

all of them to their maker, in lieu of ^«(?new spectroscope. And
Mr. Christie must have known of this perfectly well when he
wrote the above paragraph, for the carpenters of the department,

who fetched away, about nine months ago, the one and only colli-

mator to all those three partial spectroscopes, in order to send it

back to its maker, spoke, as a matter of notoriety, of Mr.
Christie himself being the adviser of H.M. Office of Works in

that transaction, as well as the designer of the one new spectro-

scope ordered by the London office to take the place of the

former three, but not received here yet.

With regard to the other new, and far more important,

Greenwich spectroscope, of which Mr. Christie both chides me
for not waiting for the full account to appear, as he now inti-

mates, in a forthcoming number of the Proceedings of the Royal
Society, and also challenges me to discuss its principles with
him at once, I beg to say that my former remarks had reference

solely to the official codex of last year's work at the Royal Ob-
servatory, Greenwich, as published by the Royal Astronomical
Society in their last Anniversary Report, at p. 162, where all the
world both may, and I suppose was intended to, see it, and where
Mr. Christie's name appears no more than it did in my letter.

And as in that letter (at your page 450) I ventured to assign
the next anniversary meeting of the same society as the limit of
time within which the full practical value of the said new Green-
wich spectroscope will have been arrived at, I do not think we
can do better than wait for that time to arrive.

15, Royal Terrace, Edinburgh, April 6 PiAZZi Smyth

Parhelia and Paraselense seen on March 20, 1877, and
again on March 21, 1877, at Highfield House Obser-
vatory

Perhaps this phenomenon is the most remarkable of the
many somewhat similar ones that it has been my good fortune
to witness during the last forty years, the chief features being
brilliancy and persistency.

Fig. I represents the appearance at 8 a.m. : an ordinary halo
of 22^" radius, with an elongated mock sun at the apex. This

lasted till 9.30 A.M., when, in addition to the halo, o )8, and the
mock sun, 7, there was a second circle, S e, of 45° radius, also
having the true sun for its centre, an inverted portion of a third
circle, t) d, of 22|" radius having its centre 45° above the true
sun ; also a portion of a fourth circle, t k, of 90° radius, whose
centre was 90" below the sun. The mock sun, 7, was very bright
and prismatic, as also was the circle, a yS. The other rings were
colourless.

a Sim, fi*

Fig. 2.—9.30 A.M.

At 9.40 A.M. the portions of circles t] and lk had vanished,
but a wing-like portion was now visible, and brilliant (see Fig. 3,

1

A co). This remained until 11. 15 a.m., when only afi and the
mock sun 7 remained, lasting all the morning. At 12.57 P-M-
the arc, ik, again appeared, and was visible until 1.22 p.m., the
halo, a 3, and the mock sun, 7, lasting till 5 P. M.
At 7.40 P.M. an ordinary lunar halo (o3, Fig. 5), and atl

8.25 P.M. a portion of a second circle, Se, of 45° radius, and of I

a third circle, i k (of 90° radius) and an elongated mock moon, 7,
\

Fig. 3.;

were very apparent. At (8.31 the ordinary lunar halo a\

remained. At 9.10 a portion of a circle, v 0, not quite-
radius, appeared (see Fig. 6), but this did not touch tiie cii

a/3, but was 10" above it. At 9.15 p.m. this also vanished,
the lunar halo remained as long as the moon was above tl^|
horizon.

On March 21, at 8 a.m., there was a solar halo aa4|
mock sun exactly like the one seen at 8 A.M., March 20 (s6e|
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Fig. i), and this lasted all day, with the addition at 4 P.M.

till 5.40 P.M. of the arc ik (being the exact copy of Fig. 4 of

March 20) ; at 6 p.m. there was the ordinary circle a.&, the mock
sun 7, and an inverted portion t]Q (Fig. 2). At 6. 10 only the

ordinary halo remained.

From 8 p.m. till 9.40 p.m. (21st) there was a lunar halo with

Fig. 4.

an elongated mock moon ; so that a similar condition of the
atmosphere prevailed for thirty-eight hours.

Whenever the circles were briliant, they were formed in a very
thin haze-like cloud, through which the sun or moon (in either

case) shone brightly.

The weather was cold with thick ice in the morning.

FiG. 5.

At 8 a.m. on the 20th the sky was scattered over with thin

woolly cirri, indistinct in outline, and dirty-white in colour, with

here and there a small prominent white portion (the sky resem-

bling a sea with a few white wave-crests here and there). These

clouds moved in a south current, but at 9 A.M. the clouds were

again floating in a north-east current.

The wind on the 20th was north-east, and on the 21st north.

Fig. 6.

Tempera-
lure on
20th.

8 a.m.

X P.M.

6 P.M.

II p.m.

Dry bulb. Wet bulb.

32-3

41-9

37-5
32-8

31*0

34 "o

34'o

317

Tempera-
ture on
2ISt

8 A.M.
I P.M.

6 P.M.

II P.M.

Dry bulb. Wet bulb.

35 'O

42*1

397
30-0

327
34 "o

33 '6

28-3

March 22, solar halo and lunar halo.

>> 23, ,, ,,

.« 27, )) >>

28, solar halo.

30, lunar halo. E. J. Lowe

Owens College

, "iT seems probable that the claims of Owens College to be

[constituted into a university and degree-giving body for the north

of England, will soon be brought before the public in a more
definite shape than that of newspaper correspondence. There
ure one or two considerations affecting the question, which do
not seem to me to have been brouglit forward by any of those

who have entered into the discussion, and I shall esteem it a
favour if you will allow me briefly to notice these.

I may premise that no word in this letter is intended to derogate
from any claims that Owens College may advance on the ground of

past or prospective services to^education in the district of England
to which its efforts must be principally, though not entirely, con-
fined. It is almost impossible to over-rate those claims, but when
they are so put forward as to imply that Owens College is the

only possible centre for giving degrees in the north of England,
the dwellers on the banks of the Tyne, the Wear, and the Tees,
are apt to feel that too little account is made both of the necessi-

ties and of the actual educational resources of their own part of
the " north of England."

In the first f)iace, a careful study of Bradshaw makes it clear

that, for the counties of Durham and Northumberland, and even
the noith-east portion of Yorkshire, a university examination or

college course is at least as accessible in London as at Man-
chester ; so that for these counties the benefits of Owens College,

whether as college or university, are practically on a par with

those of University College, London, and the degree examina-
tions of the University of London.

Secondly, it is a fact, although apparently unknown to the

majority of those who have written on this question, that there

already exists in the north of England—at Durham—a university

with a Royal Charter for giving degrees in all faculties, and whose
conditions for giving those degrees combine in an admirable

manner the modern spirit with the strictness of the old require-

ments.

This university was originally founded by the liberality of the

Cathedral authorities, who, with a spirit worthy of imitation

elsewhere, set apart certain of their own funds for the purpose

of giving a liberal education in arts and theology to students

who for various reasons could not avail themselves of the ad-

vantages of Oxford and Cambridge. As always happens in

such cases, benefactions of scholarships and fellowships have
accrued which have considerably increased the funds available

for educational purposes.

Nor have these funds been restricted, as many might expect,

looking at the source from which they come, to sectarian pur-

poses. While most of the colleges at Oxford and Cambridge
were still compelling Jews and Nonconformists to attend reli-

gious services to which they objected, the regulations of the

University of Durham anticipated the Universities' Tests Act by
granting exemption in such cases ; and during the last six years

more than a thousand pounds a year of the university funds has

been set aside for the purposes of the Science Faculty of the

university which has its local habitation in Newcastle.

I may add that the Senate and Convocation of the university

have in late years adopted a most liberal view in regard to the

admission of students of other colleges than those at Durham
and Newcastle to the degrees which they give, and I have per-

sonally little doubt that they would consider with favour any

scheme for extendbig the area over which their degrees are

available.

The question of the desirability of multiplying the number of

centres for giving degrees is a wide one, into which I have no

desire to enter. My only wish is that in any consideration of

the question of establishing a new centre, all the facts regarding

its sphere of action and the centres which already exist within

what is claimed as that sphere should be known.
W. Steauman Alois

College of Physical Science, Newcastle-on-Tyne, March 24

The Suspected Intra-Mercurial Planet ; Occultation of
Kappa Geminorum

March 21 was fine here, but with frequent clouds. I had

several observations of the sun from 9 o'clock to 12, Dublin

mean time, and then at 12.35, 1.35, 2.0, and 3.50, after which

the sun become permanently clouded for the remainder of the

day. The only object remarked was a small spot with a double

nucleus near the western limb followed by a few very small

spots.

March 22 was finer, and I observed at 8.30, 9.12, 10.20,

10.50, 11.25, 12.38, 1.35, 1.50, 2.55, 4.25, 5.8, and 5.33.

The small spots of the previous day had completely disappeared,

and broad bright lacuna; occupied their place. The large spot
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at the last observation bad so closely approached the edge that it

was scarcely, if at all, visible, and the entire disc might then be
said to appear free from spots of any kind. On March 23 the

sun remained altogether clouded. At night, however, the sky
cleared, and I had a good view of the occultation of Kappa
Geminorum. The disappearance was, as usual, instantaneous,

but immediately after it a delicate ray seemed to shoot out from
the place of the star in a direction perpendicular to the edge of

the moon, and the appearance lasted about eight seconds.

Milbrook, Tuam, March 24 J. Birmingham

a Centauri

At the meeting of the Royal Astronomical Society December
8, 1876, Mr. Marth asked for measures of this binary.

As the star never reaches more than li° above my horizon,

the definition must always be imperfect ; but the following
measures taken on the morning of February 22 appear consistent,

and may be useful until better results are obtained from the
southern hemisphere :

—

Epoch 1877 '14. Distance. Position.

1 3'4 64-0
2 3'i 64-5

3 3"i 64-3

4 37 647

Mean ... 3*3 64 -4

The component stars are of about the first and second magnitudes,
and their colour is yellow. Power employed, 240 ; definition

very bad. Maxwkll Hall
Jamaica

The Boomerang
Will you allow me to add my experience of the use of this

weapon to that furnished by your other correspondents ? My
experience is mainly confined to the natives about the Conda-
mine and its affluents, where I was frequently in company with
natives for about a year. They had two weapons—one large,

for war, the other i-mall, for game. I should think the weapon
is seldom thrown in war, since most of their contests (such as

they are) take place in scrubb or forest, where it could not be
used to advantage ; but I have seen a native frightfully cut in

the abaomen, and was told by a native that he had been struck

by a boomerang thrown by the hostile party. I have seen a
few of these contests, but never saw the boomerang used in any
way. The "waddys" were thrown freely, the spear seldom.
The game boomerang is thrown among flights of ducks, and also

parrots when congregated on the trees and gathering nectar from
their flowers, and with marked effect. This I have seen several

times. There are two ways of throwing the weapon, which, as

I could throw it well at one time, I will endeavour to describe.

It is grasped quite at the end by the right hand and raised above
the htad, the elbow being bent, the weapon assuming a position

with its convex edge downwards on a nearly horizontal line at

right angles to the intended line of flight. The arm is brought
swiftly round from left to right, becoming gradually extended
until it reaches a line directly in front of the face, when the
weapon is delivered from the now straight arm, with the con-
cave edge towards the line of flight. This is the method of
throwing into the air. No dependence can be placed on the
return of the weapon within a circle of twenty yards, though it

sometimes returns dangerously near the thrower. If it meets
with an obstacle it is either stopped and falls dead to the earth,
or its course is changed. In either case its peculiar motion is

destroyed, as must be obvious. In the other method of throwing
the weapon is held in the same way, but delivered nearly on line

with the hip, and made to strike the earth about ten yards in front
of the thrower, pitching, I believe (though it is not easy to observe),
on one of its horns. Thence it ricochets and flies straight away
for perhaps seventy or eighty yards, keeping a position of about
four feet from the earth, and gradually rising until it is spent. It

returns very little if at all. In this way only can it be used for
war, since in the other it begins to mount at once, and would
soon be above the enemy's head. The weapon is made of various
woods, a piece with a slight elbow being selected. It is hardened
by baking. The right form is arrived at by trial, as I have seen
during the process of manufacture. Those sold to Europeans
are the failures. I had to pay a good price for the two I brought
home, but they were excellent specimens.

The natives drive ducks. A flight is marked down on a small
creek ; men are then posted along the bank, others drive the

birds towards them, and the boomerangs are thrown as they
pass, I do not recollect having i-een the weapon used for ground
game. These are surrounded and killed with spears and
sticks. Arthur Nicols

Is Meteorology a Science ?

The recent article in Nature on the Treasury Blue Book
relating to meteorology brings into unpleasant prominence the
opinion of the eminent astronomer. Sir G. Airy, that meteoro-
logy is not a science ; and the evidence of the eminent physicist,

Sir William Thomson, to the same effect ; while a celebrated

philosopher in the columns of the Fortnightly Rei'iew has not
long since described meteorology as "a formless registry of
facts.

"

But surely these eminent authorities have hardly realised the

great change which has come over the whole aspect of meteoro-
logy since the introduction of synoptic charts ?

Synoptic meteorology shows that the world is, broadly speak-

ing, covered with shifting cyclones and anti-cyclones, which have
each, subject to local, diurnal, and other variations, a charac-

teriitic weather, and physical appearance, and one great problem
of meteorology is to explain the observed weather over any area,

at any instant, by defining the position of these cyclones and
anti-cyclones. It is in fact analogous to that branch of geology
which explains the scenery and contours of any country by the

position of areas of upheaval, crumbling, and subsequent denu-
dation.

But there is another problem for the meteorologist to solve,

viz., Given the position of the cyclones and anti-cyclones at any
instant, to determine their future course and changes ; and this

can even now be done in certain cases. As if the geolcgist^were

asked what the future course of the present state of the earth's

surface will be, where fresh upheavals or crumblings will occur,

and what the corresponding changes in scenery wiil be ? In

this case the position of the meteorologist is far in advance of

the geologist.

But still another reproach is cast upon meteorology—that the

knowledge requisite to issue forecasts cannot be expressed in

mathematical formulae or in simple maxims. Here, too, the

analogy of geology may show that neither formulae nor maxims
are necessary to make a science. Just as a number of skilled

geologists, from long experience, agree as to the structure of a
complicated piece of country, so will a number of meteorolo-

gists agree as to the probable course of any series of cyclones

or anti- cyclones.

The limits of a letter do not permit me to show why mean
values, or harmonic series can never much advance meteorology
as a science, if any better argument were needed than their

failure after a trial of forty years.

But I think we are justified in saying that, since the introduc-

tion of synoptic methods, meteorology is as much a science as

geology ; that both are pure observational sciences, and that

their methods have much in common, while in some points

meteorology is even the further advanced of the two.

21, Chapel Street, S.W. Ralph Abercrombv

Atmospheric Currents

I hope you will permit me to reply to Mr. Clement Ley's
letter on atmospheric currents in Nature, vol. xv. p, 450,

It is certain that the earth's rotation cannot originate any
current, but modifies them when originated.

We are agreed as to the cause of ihe trade-winds. The con-
troversy is as to the questions. Why the trade-winds do not
extend to the poles ? What is the cause of the counter-trades or

west winds between the trade-wind regions and the poles ? and
what is the cause of the polar depression of the barometer ?

The polar depression of the barometer is due to the centri-

fugal force of the vortex which is constituted by the counter-

trades as they circulate round the pole from east to west. There
is a depression at the centre of every vortex, as any one may
see in a wash-basin.

The counter-trades are " the reaction of the trade-winds,"
The laws of motion make it impossible for the winds to have
any effect in either accelerating or retarding the earth's rota-

tion—supposing, what we are safe in taking as proved, that they
originate exclusively as the effect of solar heat. The effect of
the trade-winds alone, blowing from east to west, would be to
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retard the earth's rotation, but this is exactly balanced by the
counter-trades of the circumpolar vortexes, blowing from west
to east.

I cannot agree with Mr. Clement Ley when he says that it

involves a fallacy to explain the mean winds, or great currents,

on one principle, and the actual winds, or temporary currents,

on another. If the great currents were much feebler in propor-
tion to the temporary currents than they are, the mean preva-

lence of east winds in the tropics, and of west winds in the

higher latitudes, would be discernible only as a residual fact

when a number of anemometric observations made at various

places were completely discussed. Joseph John Murphy

The Germ Theory

Your number for March 22 contains a review of my work on
the Germ Theory of Disease, which, in some points, conveys so

erroneous an impression of my exact position that I must ask

you to allow me space for a few remarks regarding it.

Adverse criticism is what the author of such a book as mine
expects, and, to some extent, desires.

A fair representation of his views and arguments, is what every

author may insist on as a right.

It is the misleading manner in which my position is stated in

your review that has induced me to pen this note.

To ov e or two of your statements I would refer in illustration

of what I complain.

After referring to my expressed belief that contagia are living

organised particles—an opinion held by many eminent physicians

and men of science—your reviewer says : "If, however, the

particles in sheep-pox, small pox, and vaccine be the infectirg

matter, they are easily seen by the microscope, and ought, there-

fore, to be found in the blood, but such is not the case." This,

the old and stock argument against the germ theory, is specially

dealt with by me on two different occasions—at p. 25, et seq.,

and at p. 204, et seq. If it was worth your reviewer's while to

raise this old objection to the germ theory, it was equally worth

his while to make some reference to my explanation of the face

on which it rests. This he has not done—a manifest unfairness.

A little further on the review says :
" Increased elimination of

urea is explained thus : The increasedconsumption of liquor san-

guinis by the conta^ium particles leads to increased formation of
retrogressive albumen and of urea. It seems by this that con-

tagium particles have livers and kidneys."

Tlie part which I put in italics is put in your review within

inverted comma?, conveying thereby the impression that it is a

correct quotation from my book. It is far from being so. As
given by you, it is a misquoted short passage, separated from

its context, and altered to suit the purpose of your review.

The chapter on increased elimination of urea is perfectly clear

and intelligible to any ordmary mind, and contains nothing

which justifies your reviewer in attributing to me, as he has done,

the absurd belief that contagia are possessed of livers and kidneys.

Neither is he justified in usmg the words " eat " and "drink " to

express the action of a minute organism on its environment.

Such phraseology can serve only to mislead those who are igno-

rant of the mode in which these organisms grow ; and is quit*?

inapplicable to any nutritive process which goes on in such

organisms as I have described contagia to be.

Your reviewer quotes my statement that "if we were to bleed,

to purge, to give antimony to, or even simply to withhold food

and water from all the cases of typhus and enteric fever which

occur, there can be no doubt that we should find the mortality

from these diseases greatly increased ; " and remarks on this,

" Dr. Maclagan is right here, for by simplywithholding food and

water there can be no doubt that he would greatly increase the

mortality by starving his patients to death." Your reviewer

seems to be unaware that I refer in these remarks to a mode of

treating fever which at one time did prevail.

To one other point I would refer in illustration of your re-

viewer's inaccuracy.

He says " the heat of specific fevers is partly ascribed to the

propagation of the contagium causing increased consumption of

tissue. But increase of living matter causes the disappearance

of heat, not its production."

Even according to this, your reviewer's own somewhat awkward

statement of the matter, the increa>cd heat is attributed by me
to increased consumption of tissue, indirectly brought about by

the propagation of the contagium. Nowhere do I say that in-

crease of living matter causes production of heat ; and nowhere

does your reviewer attribute such a statement to me. Quite the

contrary. I distinctly say that the increased production of heat
results from increased disintegration of the tissues ; and your
reviewer distinctly attributes this saying to me. What, then, is

the meaning of the latter part of the sentence just quoted ? It

bears but one interpretation. V'^our reviewer attaches to the first

half of the quotation a meaning the reverse of that which it

conveys. While saying that I ascribe the increased heat to in-

creased consumption of tissue, he seems to think that he is saying
something quite different, and pens his criticism accordingly. If

he thus misunderstands his own statements, I need, perhaps,
scarcely be surprised at his sometimes misinterpreting mine, I

do object, however, to such misinterpretations and inaccuracies

appearing in so influential a journal as Nature.
Dundee T. Maclagan

SEXUALITY IN PLANTS 1

'T^HE concluding part of the tenth volume of Prings-
-*• heim's yahrbiicher contains three papers, one of
them by Dr. Arnold Dodel, of Zurich, being of the
highest importance. This paper occupies the greater
part of the present Heft, and is illustrated by eight

coloured plates. The title is " Ulothrix zonula, its .Sexual

and Non-Sexual Reproduction, a Contribution to the
Knowledge of the Lower Limit of Sexuality in Plants."

The anatomy and life-history of the Ulothrix is exhaustively

treated, the whole paper being a model of careful and
accurate research, as well as a valuable contribution to

our knowledge of the lower plants. The paper is divided

into sections, of which the following is a short summary.
The results given are those obtained during fourteen

months' consecutive observation of the plant. The genus
Ulothrix has been divided into many species, but Dodel
shows that U. zonata is so variable in its different stages

that most of the so-called species must be reduced to

one. The alternation of generations is very remarkable
and divisible into four stages. During the progress of the

alternation of generation three distinct forms are to be
distinguished, two being filamentous generations, and the

third a zygospore generation. The filamentous gene-

rations are invariably produced non-sexually and repro-

duce themselves repeatedly, forming, in fact, the plant

known to systematic botanists as Ulothrix zonata. The
third generation, the zygospore, was unknown till dis-

covered by Dodel. In the long series of filamentous

generations two distinct forms are to be distinguished.

The first is produced non-sexually and is the autumn or

winter generation. It develops non-sexual macrozoo-

spores and quickly spreads the species in a given locality.

The second is a sexual stage developing microzoospores.

It arises from the non-sexual macrozoospore, and gives

rise to the microzoospores which by conjugation form the

third generation, the zygospore or zoozygospore.

The production of the microzoospore-forming getiera-

tion terminates the series of filamentous generations.

This stage is found in spring and summer, and by giving

rise to the zygospores which by remaining in a state of

rest for some months during the hot dry summer weather,

reproduce the plant in the autumn. During the hot

weather the filamentous generations more or less com-

pletely disappear. The zygospore generation, although a

product of gamogenesis, is itself non-sexual.

Ulothrix zonata exhibits polymorphism in a remark-

able degree, hence many forms looked upon as distinct

species must be suppressed. This opens up a wide ques-

tion in regard to other alga?, and shows how essential it

is to obtain an accurate knowledge of the life-history of

all forms.

The cells of Ulothrix give rise to a variable number of

zoospores. A mother cell may form i, 2, 4, 8, 16, or 32

zoospores, theic being no obvious distinctions between the

sexual and non-sexual zoospores. On the one side ii the

large macrozoospore with four cilia, and then there is

every gradation down to the smallest microzoospore

' Jahrbiicher fur wissenschaftliche Botanik. Herausgegeben von Dr. N.

Pringsheim. Zehnter Band, Viertes Heft. Leipzig : Engelmann, 1876.
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which conjugates, and which is furnished with only two

cilia. The only distinction between the macro- and
microzoospores seems t© be that the former have four

cilia, the latter only two. When the microzoospores fail

to conjugate they may develop non-sexually just like the

macrozoospores. This is a fact of the highest importance.

In this plant, belonging to the lowest group in which
sexual reproduction occurs, the sexual and non-sexual

zoospores are hardly to be distinguished, and if by any
chance union of the sexual zoospores does not take place,

the zoospore behaves like a macrozoospore and develops
non-sexually.

After remaining in a state of rest, sometimes for nearly

twelve months, the contents of the zygospore break up
into zoospores, from which arise the filamentous stage
of Ulothrix.

In Ulothrix the conjugating cells are generally mor-
phologically and physiologically identical, but sometimes
larger zoospores conjugate with smaller, a difference in

sex being here indicated. In other cases the micro-
zoospores which have not conjugated germinate and give

rise to individuals capable of reproducing. The study of
the formation and subsequent development of the
zygospore shows that the product of conjugation is to be
considered as a new sexually-produced generation. It is

a unicellular plantlet, with a root-like process and a
slowly-growing plant-body which performs the function
of assimilation. It in fact represents the embryo and the
sporophore of the Pteridophytes. The root-end of the
plantlet is formed by the union of the germinal spots of
the conjugating microzoospores, while the assimilating
plant-body represents the united chlorophyll-bearing parts
of the zoospore.

The Ulothrix is thus one of the Zygosporeas, and is

probably related to Hydrodictyon, but it shows certain
affinities to Spha^roplea, the lowest of the Oosporese.
As this part concludes the tenth volume of this serial,

a most useful table of contents and special index of
names of plants and details treated of in all the papers
in the ten volumes has been added by Herr Zopf. This
enables the student at once to refer to any given plant, or
even to the part of it described in the various papers.

W. R. McNab

THE ROYAL NAVAL COLLEGE, GREENWICH
r\^ February I, 1873, the Royal Naval College was
^^ opened at Greenwich, " for the purpose of providing
for the education of naval officers of all ranks above that
of midshipman in all branches of theoretical and scien-
tific study bearing upon their profession." The first

annual report on the Royal Naval College thus esta-
blished has been recently presented to both Houses of
Parliament.
When the College was established it was determined

by the Admiralty to bring together in it all the necessary
means both for the higher education of naval officers and
also of others connected with the navy. During the
session which terminated last year four captains, four
cornmanders,' ninety-three lieutenants, and eight navi-
gating-lieutenants joined the college as students, but
of these only one captain, thirty-three lieutenants, and
three navigating-lieutenants went through the whole nine
months' course, although one captain, two commanders,
fifty lieutenants, and three navigating-lieutenants under-
went the final examination. Besides these officers, who
may all be regarded as being purely voluntary students,
there was also a large number of others studying at the
college, with a view to passing certain examinations,
which would qualify them either for promotion or ad-
vancement or for appointment to some special branch or
department of the service.

Fmally, ten private students are reported as having
passed through a course of instruction, nine of the

number being foreign officers, a fact which testifies to the
estimation in which the college is held abroad.
With regard to the subjects of study we find that, be-

sides the course of mathematics, which is compulsory for

all students, systematic courses of instruction, extending
over the entire session, are given in physics, chemistry,
steam, navigation, and nautical astronomy, marine sur-

veying, permanent and field fortification, miUtary survey-
ing and drawing, military history, foreign languages

—

namely, French, German, and Spanish—and in freehand
drawing. Special courses of lectures are also given on
various subjects, among which the principal seem to be
the Structural Arrangements of Men-of-War, Interna-
tional Law, Naval History, and Practical Ship-building.

TYPICAL LA WS OF HEREDITY 1

II.

Tp^RST let me point out a fact which Quetelet and all
*• writers who have followed in his paths have unac-
countably overlooked, and which has an intimate bearing
on our work to-night. It is that, although characteristics of
plants and animals conform to the law, the reason of their

doing so is as yet totally unexplained. The essence of the
law is that differences should be wholly due to the collec-

tive actions of a host of independent -petty influences in
various combinations, as was represented by the teeth of
the harrow, among which the pellets tumbled in various
ways. Now the processes of heredity that limit the
number of the children of one class such as giants,

that diminish their resemblance to their fathers, and kill

many of them, are not petty influences, but very im-
portant ones. Any selective tendency is ruin to the law
of deviation, yet among the processes of heredity there is

the large influence of natural selection. The conclusion
is of the greatest importance to our problem. It is, that
the processes of heredity must work harmoniously with
the law of deviation, and be themselves in some sense
conformable to it. Each of the processes must show this

conformity separately, quite irrespectively of the rest. It

is not an admissible hypothesis that any two or more of
them, such as reversion and natural selection, should fol-

low laws so exactly inverse to one another that the one
should reform what the other had deformed, because cha-
racteristics, in which the relative importance of the various
processes is very different, are none the less capable of
conforming closely to the typical condition.

When the idea first occurred to me, it became evident
that the problem might be solved by the aid of a very
moderate amount of experiment. The properties of the
law of deviation are not numerous and they are very
peculiar. All, therefore, that was needed from experi-
ment was suggestion. I did not want proof, because the
theoretical exigencies of the problem would afford that.

What I wanted was to be started in the right direction.

I will now allude to my experiments. I cast about for

some time to find a population possessed of some measur-
able characteristic that conformed fairly well to the law,
and that was suitable for investigation. I determined to
take seeds and their weights, and after many preparatory
inquiries, fixed upon those of sweet-peas. They were
particularly well suited to my purposes ; they do not
cross-fertilise, which is a very exceptional conditfon ; they
are hardy, prolific, of a convenient size to handle, and
their weight does not alter when the air is damp or dry.
The little pea at the end of the pod, so characteristic of
ordinary peas, is absent in sweet peas. I weighed seeds
individually, by thousands, and treated them as a census
officer would treat a large population. Then I selected
with great pains several sets for planting. Each set con-
tained seven little packets, and in each packet were ten
seeds, precisely of the same weight. Number one of the
packets contained giant seeds, all as nearly as might be
of -+- 3° of deviation. Number seven contained very

' Lecture delivered at the Royal Institution, Friday evening, February
9, by Francis Galto.i, F.R.S. Continued ixowx p. 4q5.
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small seeds, all of — 3° of deviation. The intermediate
packets corresponded severally to the intermediate de-
grees ± 2° ± 1° and 0°, As the seeds are too small to

exhibit, 1 have cut out discs of paper in strict proportion
to their sizes, and strips in strict proportion to their

weights, and have hung below them the foliage produced
by one complete set. Many friends and acquaintances
each undertook the planting and culture of a complete
set, so that I had simultaneous experiments going on in

various parts of the United Kingdom. Two proved
failures, but the final result was this : that I obtained the
more or less complete produce of seven sets, that is of

7 X 7 X 10, or 490 carefully weighed seeds.

It would be wholly out of place if I were to enter into

the details of the experiments themselves, the numerous
little difficulties and imperfections in them, or how I

balanced doubtful cases, how I divided returns into

groups, to see if they confirmed one another, or how I

conducted any other of the well-known statistical opera-

tions. Suffice it to say that I took immense pains, which
if I had understood the general conditions of the problem
as clearly as I do now, I should not perhaps have cared
to bestow. The results were most satisfactory. They
gave me two data, which were all that I required in order

to understand the simplest form of descent, and so I got

at the heart of the problem at once.

Simple descent means this, The parentage must be
single, as in the case of the sweet peas which were not
cross-fertilised, and the rate of production and the inci-

dence of natural selection must both be independent of

the characteristic. The processes concerned in simple

descent are those of Family Variability and Reversion. It

is well to define these words clearly. By family varia-

bility is meant the departure of the children of the same
or similarly descended families from the ideal mean type

of all of them. Reversion is the tendency of that ideal

mean type to depart from the parent type, ''reverting"

towards what may be roughly and perhaps fairly described

as the average ancestral type. If family variability had
been the only process in simple descent, the dispersion of

the race would indefinitely increase with the number of

the generations, but reversion checks this increase, and
brings it to a standstill, under conditions which will now
be explained.

On weighing and sorting large samples of the produce

of each of the seven different classes of the peas, I found

in every case the law of deviation to prevail, and in every

case the value of i° of deviation to be the same. I was
certainly astonished to find the family variability of the

produce of the little seeds to be equal to that of the big

ones, but so it was, and I thankfully accept the fact, for if

it had been otherwise I cannot imagine, from theoretical

considerations, how the problem could be solved.

The next great fact was that Reversion followed the

simplest possible law ; for the proportion was constant

between the deviation of the mean weight of the produce

generally and the deviation of the parent seed, reckoning

in every case from one standard point. In a typical case,

that standard must be the mean of the race, otherwise the

deviation would become unsymmetrical, and cease to

conform to the law.

I have adjusted an apparatus (Fig. i) to exhibit the action

of these two processes. We may consider them to act not

simultaneously but in succession, and it is purely a matter

of convenience which of the two we suppose to act the

first. I suppose first Reversion then Family Variability.

That is to say, I suppose the parent first to revert and
then to tend to breed his like. So there are three stages :

(i) the population of parents, (2) that of reverted parents,

(3) that of their offspring. In arranging the apparatus I

have supposed the population to continue uniform in

numbers. This is a matter of no theoretical concern, as

the whole of this memoir relates to the distinguishing

peculiarities of samples irrespectively of the absolute

number of individuals in those samples. The apparatus
consists of a row of vertical compartments, with trap-

doors below them, to hold pellets which serve as repre-
sentatives of a population of seeds. I will begin with
showing how it expresses Reversion. In the upper
stage of the apparatus the number of pellets in
each compartment, represents the relative number in

a population of seeds, whose weight deviates from
the average, within the limits expressed by the dis-

tances of the sides of that compartment from the middle
point. The correct shape of the heap has been ensured
by my having cut a slit of the proper curvature in the
board that forms the back of the apparatus. As it is

glazed in front I have only to pour pellets in from above
until they reach the level of the slit. Such overplus as
may have been poured in will run through the slit, to

waste, at the back. The pellets to the right of the

heap represent the heaviest seeds, those to the left

the lightest. I shall shortly open the trap-door on
which the few representatives of the giant seeds rest.

They will run downwards through an inclined shoot,

and fall into another compartment nearer the centre

than before. I shall repeat the process on a second
compartment in the upper stage, and successively on
all the others. Every shoot converges towards one
standard point in the middle vertical line ; thus the pre-

sent shape of the heap of pellets is more contracted in

width than it was before, and is of course more humped
up in the middle. We need not regard the humping up

;

what we have to observe is that each degree of deviation

is simultaneously lessened. The effect is as though the

curve of the first heap had been copied on a stretched

sheet of india-rubber that was subsequently released. It

is obvious from this that the process of reversion co-

operates with the general law of deviation. Fig. 6 shows
the principle of the process of reversion clearly,

I have now to exhibit the effects of variability among
members of the same family. It will be recollected that

the produce of peas of the same class deviated normally

on either side of their own mean weight ; that is to

say, I must make the pellets which were in each of the

upper compartments to deviate on either side of the

compartment in which they now lie, which corresponds

to that of the medium weight of their produce. I

open the trap-door below one of the compartments
in the second stage, the pellets run downwards through

the harrow, dispersing as they run, and form a little

heap in the lowest compartments, the centre of which

heap lies vertically below the trap-door through which

they fell. This is the contribution to the succeed-

ing generation of all the individuals belonging to the

compartment in the upper stage from which they came.

They first reverted and then dispersed. I open another

trap-do or, and a similar process is gone through ; a few

extreme pellets in this case add themselves to the first

formed heap. Again, I continue the process ; heap adds

itself to heap, and when all the pellets have fallen through,

we see that the aggregate contributions bear an exact re-

semblance to the heap from which we originally started.

A simple formula (see Appendix) expresses the conditions

of equiUbrium. I attended to these, when 1 cut out the

slit in the back board of the upper compartment, by which

the shape of the original heap was regulated. Thus it

follows from the formula that if deviation after reversion

was to deviation before reversion as 4 to S, and if 1° of

family variability was six units, then the value of 1° in the

population must be ten units.

It is easy to prove that the bottom heap is strictly a

curve of deviation, and that its scale tends invariably to

become the same as that of the upper one. It will be

recollected that I showed that every variety of curve of

deviation was producible by variations in the length of

the harrow, and that if the pellets were intercepted at

successive stages of their descent they would form a suc-

6 B 2
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cession of curves of increasing scales of deviation. The
curve in the second stage may therefore be looked upon
as one of these intercepts ; all that it receives in sinking

to the third stage being an additional dose of dispersion.

As regards the precise scale of deviation that cha-

racterises each population, let us trace, in imagina-

tion, the history of the descendants of a single medium-
sized seed. In the first generation the differences are

merely those due to family variability ; in the second
generation the tendency to wider dispersion is somewhat
restrained by the effect of reversion ; in the third, the dis-

persion again increases, but is more largely restrained,

and the same process continues in successive generations,

until the step-by-step progress of dispersion has been
overtaken and exactly checked by the growing antago-
nism of reversion. Reversion acts precisely after the

law of an elastic spring, as was well shown by the illus-

tration of the india-rubber sheet. Its tendency to recoil

increases the more it is stretched, hence equilibrium
must at length ensue between reversion and family varia-

bility, and therefore the scale of deviation of the lower
heap must after many generations always become identical

with that of the upper one.

We have now surmounted the greatest difficulty of our
problem ; what remains will be shortly disposed of.

This refers to sexual selection, productiveness, and na-
tural selection. Let us henceforth suppose the heights
and every other characteristic of all members of a popu-
lation to be reduced to a uniform adult male standard, so
that we may treat it as a single group. Suppose, for

example, a female whose height was equal to the ave-
rage female height -f- 3° of female deviation, the equi-

valent in terms of male stature is the average male
height -|- 3° of male deviation. Hence the female in

question must be registered not in the feet and inches
of her actual height, but in those of the equivalent male
stature.

On this supposition we may take the numerical mean
of the stature of each couple as the equivalent of a single

parent, so that a male parent plant having 1° deviation

and a female parent plant having 2° of deviation^ would
together rank as a single fertilised plant of -f- i^°.

In order that the law of sexual selection should co-ope-

rate with the conditions of a typical population, it is

necessary that selection should be nil, that is, that there
should not be the least tendency for tall men to marry
tall women rather than short ones. Each strictly typical

quality taken by itself must go for nothing in sexual selec-

tion. Under these circumstances one of the best known
properties of the law of deviation (technically called that

of " two fallible measures ") shows that the population of
sums of couples would conform truly to the law, and the
value of 1° would be that of the original population multi-

plied by s]2. Consequently the population of tneans of
couples would equally conform to the law, but in this case
the 1° of original deviation would have to be divided by
V2, the deviations of means of couples being half that of
sums of couples.

The two remaining processes are productiveness and
survival. Physiologically they are alike, and it is reason-
able to expect the same general law to govern both.

Natural selection is measured by the percentage of sur-

vival among individuals born with like characteristics.

Productiveness is measured by the average number of

children from all parents who have like characteristics,
but it may physiologically be looked upon as the per-
centage of survival of a vast and unknown number of
possible embryos, producible by such parents. The num-
ber being unknown creates no difficulty if they may be
considered to be, on the average, the same in every class.

Experiment could tell me little about either natural selec-
tion or productiveness. What I have to say is based on
plain theory. I can explain this best by the process of
natural selection. In each species, the height, &c., the

most favoured by natural selection, is the one in which
the demerits of excess or deficiency are most frequently
balanced. It is therefore not unreasonable to look at

nature as a marksman, her aim being subject to the same
law of deviation as that which causes the shot on a target

to be dispersed on either side of the point aimed at. It

would not be difficult, but it would be tedious, to justify

the analogy ; however, it is unnecessary to do so, as I

propose to base the analogy on the exigences of the typi-

cal formula, no other supposition being capable of ful-

filling its requirements. Suppose for a moment that nature
aims, as a marksman, at the medium class, on purpose
to destroy and not to save it. Let a block of stone (Fig. 4)

Fig. 4.

represent a rampart, and let a gun be directed at a vertical

line on its side on purpose to breach it : the shots would
fall with the greatest frequency in the neighbourhood of
the vertical line, and their marks would diminish in fre-

quency as the distance increased, in conformity with the
law of deviation. Each shot batters away a bit of stone,

and the shape of the breach would be such that its hori-

zontal outline will be the well-known curve. This would
be the action of nature were she to aim at the destruction
of medium sizes. Her action as preserver of them is the
exact converse, and would be represented by a cast that
filled the gap and exactly replaced the material that had
been battered away. The percentage of thickness of wall
that had been destroyed at each degree of deviation is

represented by the ordinate of the curve, therefore the
percentage of survival is also an ordinate of the same
curve of deviation. Its scale has a special value in each
instance, subject to the general condition in every typical

case, that its 0° shall correspond to the 0° of deviation of
height, or whatever the characteristic may be.

In Fig. 5 the thickness of wall that has been destroyed
at each degree of deviation is represented by the corre-

sponding ordinate of the horizontal outline of the portion
which remains. Similarly, in the case of an original

Fig. s.

population, in which each class was equally numerous,
the amount of survivors at each degree of deviation is

also represented by the corresponding ordinate of this or
a similar curve.

But in the original population at which we are sup-
posing nature to aim the representatives of each class
are not equally numerous, but are arranged according
to the law of deviation ; the middle class being most
numerous, while the extreme classes are but scantily

represented. The ordinate of the above-mentioned out-
line will in this case represent, not the absolute number, but
\h^ percentage of survivors at each degree of deviation.

{To be continued.)
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ON THE SIMPLEST CONTINUOUS MANI-
FOLDNESS OF TWO DIMENSIONS AND
OF FINITE EXTENT'
,NE of the most remarkable speculitions of the pre-

sent century is the speculation that the axioms of

geometry may be only approximately true, and that the

actual properties of space may be somewhat different

from those which we are in the habit of ascribing to it.

It was Lobatchewsky who first worked out the con-

ception of a space in which some of the ordinary laws of

geometry should no longer hold good. Among the

axioms which lie at the foundation of the Euclidian

scheme, he assumed all to be true except the one which

relates to parallel straight lines. An equivalent form of

this axiom, and the one now generally employed in works

on geometry, is the statement that it is impossible to

draw more than one straight line parallel to a given

straight line through a given point outside it. In other

words, if we take a fixed straight line, A B, prolonged in-

finitely in both directions, and a fixed point, p, outside it ;

then, if a second straight line, also infinitely prolonged in

both directions, be made to rotate about P, there is only

one position in which it will not intersect AB. Now
Lobatchewsky made the supposition that this axiom
should be untrue, and that there should be a finite angle

through which the rotating line might be turned, without

ever intersecting the fixed straight line, A B. And in fol-

lowing out the consequences of this assumption he was
never brought into collision with any of the other axioms,
but was able to construct a perfectly self-consistent

scheme of propositions, all of them valid as analytical

conceptions, but all of them perfectly incapable of being
realised in thought.

Many of the results he arrived at were very curious
;

such as, for instance, that the three angles of a triangle

would not be together equal to two right angles, but would
be together less than two right angles by a quantity propor-

tional to the area of the triangle. If we were to increase

the sides of such a triangle, keeping them always in the

same proportion, the angles would become continually

smaller and smaller, until at last the three sides would
cease to form a triangle, because they would never meet
at all.

There are many other assumptions, at variance with

the axioms of Euclid, which may be made respecting dis-

I
tance-relations, and which yield self-consistent schemes

i of propositions differing widely from the propositions of

geometry. We see, therefore, that geometry is only a
particular branch of a more general science, and that the

conception of space is a particular variety of a wider and
more general conception. This wider conception, of

which time and space are particular varieties, it has been
proposed to denote by the term manifoldness. Whenever
a general notion is susceptible of a variety of specialisa-

tions, the aggregate of all such specialisations is called a
tmanifoldness. Thus space is the aggregate of all points,

land each point is a specialisation of the general notion of

bositioti. In the same way time is the aggregate of all

' Read before the London Mathematical Society, December 14, 1876

instants, and each instant is a specialisation of the gene-

ral notion of position in time. Space and time are, in

fact, of all manifoldnesses, the ones with which we are by

far the most frequently concerned.

Now there is an important feature in which these two

manifoldnesses agree. They are both of them of such a

nature that no limit can be conceived to their divisibility.

However near together two points in space may be, we
can always conceive the existence of intermediate points.

And the same thing holds in regard to time. Mathe-

maticians express this fact by saying that space and time

are continuous manifoldnesses. But there is another fea-

ture, equally important with the foregoing, in regard to

which space and time are strikingly contrasted. If we
wish to travel away from any particular instant in time,

there are only two directions in which we can set out.

We mubt either ascend or descend the stream. But from

a point in space we can set out in an infinite number of

directions. This difference is expressed by saying that

time is a manifoldness of 07ie dimension, and that space

is a manifoldness of more than one dimension. An a^^gre-

gate of points in which we could only travel backwards

or forwards would be, not solid space, but a line. A line,

therefore, is a manifoldness of one dimension. A surface,

again, may be regarded as an aggregate of lines ; and it

is an aggregate of such a nature, that if we wish to travel

away from a particular line, there are only two directions

in which we can set out. It is therefore a line-aggregate

of one dimension. Considered as a point-aggregate it

has two dimensions, and accordingly it is a manifoldness

of two dimensions. In the same way it will be seen that

solid space is a manifoldness of three dimensions.

I have endeavoured by these remarks to explain what

is meant when we speak of a continuous manifoldness of

two dimensions. It is the object of this paper to commu-
nicate some results I have arrived at respecting the pro-

perties of the simplest of such manifoldnesses which has

a finite extent. The existence of the particular manifold-

ness I shall endeavour to describe has been referred to in

a remarkable lecture by Prof. Clifford on " The Postu-

lates of the Science of Space," but, so far as I am aware,

its properties have not hitherto been worked out in detail.

The simplest of all doubly-extended continuous mani-

foldnesses is the plane. But it is not a manifoldness of

finite extent. It reaches to infinity in every direction,

and its area is greater than any assignable area. It is

therefore not the manifoldness of which we are in search.

Now the circumstance in which the plane differs from

those doubly-extended manifoldnesses which are next to

it in order of simplicity, is the possibility that figures

constructed in it may be magnified or diminished to any

extent without alteration of shape ; in o.her words, that

figures which can be constructed in it at all can be con-

st'ructed to any scale. That this property is not possessed

by curved surfaces, may be seen by considering the case

of a spherical triangle. If the sides of a triangle con-

structed on a given sphere be all of them mcreased or

diminished in the same proportion, the shape of the

triangle will not remain the same. Now it has been found

by Prof. Riemann that this property of the plane is equi-

valent to the following two axioms :—(i) That two geodesic

lines which diverge from a point will never intersect agam,

or, as Euclid puts it, that two straight lines cannot in-

close a space ; and (2) that two geodesic lines which do

not intersect will make equal angles with every other

geodesic line. The second is precisely equivalent to

Euclid's twelfth axiom. Deny the first of these axioms,

and you have a manifoldness of uniform positive curva-

ture ; deny the second, and you have one of uniform

negative curvature. The plane lies midway between the

two, and its curvature is zero at every point.

Let us consider, then, the case of a doubly-extended

manifoldness, of which the curvature is uniform and

positive. The first of the before-mentioned two axioms
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is no longer true. Geodesic lines diverging from a point

do not continue to diverge for ever. They meet again

and inclose a space. The first question which presents

itself is with reference to the situation of the point towards

which they ultimately converge. In the case of a spherical

surface they will converge towards a point which is sepa-

rated from the starting-point by half the length of a
geodesic line. And this is the only case we are able to con-

ceive. The surface of a sphere is the only doubly extended
manifoldness ofuniform positive curvature which geometry
recognises, and it is the only one which we can figure to

ourselves in thought. It is not, however, the simplest of

such manifoldnesses. To obtain the simplest case we must
suppose that the point towards which two geodesic lines

converge is separated from their starting-point, not by
half, but by the entire length of a geodesic line ; or, what
amounts to the same thing, that it coincides with the

starting-point. It is true that we are utterly unable to

figure to ourselves a surface in which two geodesic lines

shall have only one point of intersection, and shall yet

inclose a space. But we are perfectly at liberty to reason
about such a surface, because there is nothing self-contra-

dictory in the definition of it, and because, therefore, the

analytical conception of it is perfectly valid. It is the

simplest continuous manifoldness of two dimensions, and
of finite extent, and those few properties of it which I

have worked out appear to me to be very beautiful. In
order to make my observations m.ore intelligible, I shall

for the future speak of it as a surface, and its geodesic
lines I shall speak of as straight lines. I have the highest

authority for using this nomenclature, and though it will

impart to my theorems a very paradoxical sound, it is

calculated, I think, to give a juster idea of their meaning,
than if I were to use the more accurate, but less familiar

terms.

Assuming, then, as the fundamental properties of our
surface, that every straight line is of finite extent (in other
words, that a point moving along it will arrive at the

position from which it started after travelling a finite

distance), and that two straight lines cannot have two
points in common, the first corollary I propose to estab-

lish is that all straight lines in the surface are of equal
extent.

Let A, B, be two straight lines in the given surface. If

possible, let A be greater than B. From A cut off a portion
equal to B. Let P, Q, be the extreme points of this seg-

ment, and let R be any point in B. Apply the line A to

the line B in such a manner that the point p falls on the
point R, then, since in a surface of uniform curvature
equal lengths of geodesic lines may be made to coincide,

the segment PQ will coincide with the entire straight line

B. Hence Q will fall upon R. But P coincides with R,

and P and Q do not coincide with one another, since PQ is

less than the entire straight line A ; therefore Q cannot
coincide with R. Hence A cannot be greater than B.

The straight lines here spoken of are, of course, not
terminated straight lines. What the proposition asserts

is that the entire length of all straight lines in the given
surface is the same. The corresponding proposition in

spherical geometry is that all great circles of a given
sphere are equal.

There are a great many other analogies between the
imaginary surface here treated of and the surface of a
sphere. Its straight lines, though they are like the straight
hnes of a plane in the circumstance that any two of them
have only one point of intersection, are in many other
respects analogous to great circles. In any of its straight
lines, for instance, each point has a corresponding point
which is opposite to it, and farther from it than any other
point in the line. For if by setting out from a point and
travelling a finite distance in a particular direction we
get back to the starting-point, there must be a point half
way on our journey which is farther from the starting-
point than any other point in the line, and which may

very appropriately be called its opposite point. It is an
obvious corollary that the distance between any two
points will be the same as the distance between their
opposite points.

Let us now consider the case of a number of straight
lines radiating from a centre. In each of them there will

be a point which is opposite to that centre. And it will

be a separate point for every separate straight line. For
no two straight lines can have two points in common,
and since these radiating lines have a common centre of
radiation, they can have no other point in common.
Hence, if we suppose one of these lines to rotate about
the centre, the point opposite to the centre will describe
a continuous line, and one which finally returns into itself.

It is the locus of all points in the surface opposite to the
centre of radiation. What now is the character of this

locus ? In the first place it is a line which is of the same
shape all along, and of which all equal segments there-
fore can be made to coincide. For any two positions of

the rotating line which contain a given angle may be
placed upon any other two positions which contain an
equal angle. Then, since the length of all straight lines

in the surface is the same, the opposite points will coin-

cide, and by parity of reasoning all intermediate points

of the locus. But, in the second place, the locus is also

of the same shape on both sides. For each point in it

may be approached from the centre of radiation in two^
different ways, and it is at the same distance from ths

"

centre, whether it be approached in the one way or tl

other. Any particular segment, in fact, of the locus hj|

its extreme points joined to the centre of radiation

lines which are of equal length, and which in clue

an equal angle—lines, therefore, which may be madi
to coincide. Since this is the case for any segmen|
whatever, and for every subdivision of a segment,
the points of a segment will still remain on it if th^

segment be turned round and applied to itself. Henc
the locus is of the same shape, whether viewed from tl

one side or from the other. But since it is also of thS
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same shape all along, it satisfies Leibnitz's definition of a
straight line, and it is, in fact, a geodesic line of the

surface.

Hence we have this second proposition—that all points

in the surface opposite to a given point lie in a straight

line.

From the method of its construction, this straight line

is farther from the given point than any other line in the

surface. Travelling from the given point as a centre, in

whatever direction we might set out, we should, after

completing half our journey, arrive at this farthest straight

hne, we should cross it at right angles, and we should

then keep getting nearer and nearer to our starting-point,

until we finally reached it from the opposite side.

Each separate point in the surface, moreover, has a
separate farthest line. For if any two points be taken,

the points opposite to them on the straight line which
joins them will be distinct. Hence their farthest lines will

cut this joining line in two separate points. They must,

therefore, be two separate lines, for the same straight line

cannot cut another straight line in two separate points.

In a similar manner it may be shown that each straight

line in the surface has a separate farthest point. Hence
there exists a reciprocal relation between the points and
straight lines of the surface, a relation which we may ex-

press by saying that every point in the surface has a polar,

and that every straight line in the surface has a pole. It

is then easy to show that when a point is made to move
along a straight line its polar will turn about a point, and
that when a straight line is made to turn about a point,

its pole will move along a straight line.

It is interesting to compare these propositions with the

corresponding ones in spherical geometry. There, too,

each point has a farthest geodesic line ; that is to say, a

geodesic line which is farther from it than any other

geodesic line on the sphere. But each geodesic line has

two farthest points or poles, instead of having only one.

Hence there is not that perfect reciprocity of relationship

between points and geodesic lines which exists in -the

surface we have been examining ; and this is one of the

many ways in which the s{>here shows itself to be inferior

to that surface in simplicity.

The most astounding fact I have elicited in connection

with this surface is one which comes out in the theory of

the circle. Defining a circle as the locus of points equi-

distant from a given point, we shall find that it assumes

a very extraordinary shape when its radius is at all

nearly equal to half the entire length of a straight line.

For let us again figure to ourselves a number of straight

lines radiating from a point. Let / be the total length

of each straight line. Then the supposition we have to

make is that the radius of our circle shall be nearly equal

to — . Let us suppose it equal to — — in, where m is

2 2

small as compared with /. Each of the radiating lines

will cut the circle in two points, and each of these points

1 I
will be at a distance from O equal to — — in or — -}- m,

2 2

according as the distance is measured in the one direction

or the other. And their distance from each other will be

equal to 2 m, that is to say, it will be comparatively small.
~

It each point on the polar of o will be at a distance

O equal to _. Hence each point on the circle will

2

It a distance from this polar equal to in. Moreover,

point at a distance of m from the polar will be a point

i>the circle, because it will be at a distance oi — - m
f ' 2

O. But the locus of points at a distance of m from

straight line, A B, will consist of two branches, C D
' E F, one on either side of A u, and at the same dis-

^ce from it along their whole length. It is true that

se branches form^ in reality a , single continuous line.

A point travelling along from C to D, and further in the
same direction, would ultimately appear at E, travel along
to F, and then, after a further journey, reappear at the
point c. But this does not alter the fact that when a
small portion only of this line is contemplated, it pre-
sents the appearance of two straight lines, each of them
parallel to, and equidistant from, A B.

In the limiting case, where the radius becomes equal
/

to _, c D and E F both of them coincide with A B. The
2

circle merges into a straight line, and becomes, in fact,

the polar of its own centre. It is not, indeed, quite accu-
rate to say that it merges into a straight line, for it re-

duces itself rather to two coincident straight lines, and its

equation in co-ordinate geometry would be one of the
second degree.

In regard to the surface here treated of, it is easy to see
that, as with the sphere, the smaller the portion of it we
bring under our consideration, the more nearly its

properties approach to those of the plane. Indeed, if we
consider an area that is very small as compared with the

total area of the surface, its properties will not differ sen-

sibly from those of the plane. And on this ground it has
been argued that the universe may in reality be of finite

extent, and that each of its geodesic lines may return into

itself, provided only that its total magnitude be very great

as compared with any magnitude which we can bring
under our observation.

In conclusion, I cannot do better than quote the passage
in which Prof. Clifford explains what must be the consti-

tution of space if this hypothesis should be true. " In
this case," he says, " the universe, as known, is again a
valid conception, for the extent of space is a finite number
of cubic miles. And this comes about in a curious way.
If you were to start in any directiori whatever and move
in that direction in a perfect straight line according to

the definition of Leibnitz, after travelling a most pro-

digious distance, to which the parallactic unit—200,000
times the diameter of the earth's orbit—would be only a
few steps you would arrive at—this place. Only, if you
had started upwards, you would appear from below. Now
one of two things would be true. Either when you had
got halfway on your journey you came to a place that is

opposite to this, and which you must have gone through,
whatever direction you started in, or else all paths
you could have taken diverge entirely from each other

till they meet again at this place. In the former case

every two straight lines in a plane meet in two points, in

the latter they meet only in one. Upon this supposition

of a positive curvature the whole of geometry is far more
complete and interesting ; the principle of duality, instead

of half breaking down over metric relations, applies to all

propositions without exception. In fact I do not mind
confessing that I personally have often found relief from

the dreary infinities of homaloidal space in the consoling

hope that, after all, this other may be the true state of

things." F. W. Frankland

HYDROGRAPHY OF WEST CENTRAL AFRICA

WR. STANLEY'S second letter in last Thursday's

Telegraph contains important information on the

district between Tanganyika and the Albert and Victoria

Nyanza—information complementary to that given in his

former letters, which we embodied in a map, vol. xiv.

p. 374. He has, in fact, discovered another " source " of

the Nile, and one evidently of great length and volume

—

the Kagera—which he has gallantly named the Alexandra

Nile. This river issues from a large lake, Akanyaru or

Alexandra Nyanza, in two branches and flows north,

uniting under 1° S. lat., and flowing east to the Victoria

Nyanza. Mr. Stanley was only able to see the Alexandra

Nyan?a from a distance, but it is evidently of consider-
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able size, and receives a river at its west end, the Upper
Alexandra Nile, which probably comes from a consider-

able distance. Mr. Stanley believes that the Alexandra
Nyanza has a marshy connection with Kivu Lake on the

south, from which issues the Rusizi, an affluent of the

Tanganyika. If then these various connections are ulti-

mately verified, the problem of African hydrography be-

comes more complicated than ever. The Rusizi will

connect the Nile system with Tanganyika, and very
shortly, at least, Mr. Stanley believes, the Lukuga will

carry the water of the latter to the west—to the Congo,
say some. Meantime Mr. Stanley is probably at or has
already left Nyangwe. After deciding this question of the
connection of Albert and Tanganyika Lakes from that

side, he will probably devote himself to the task of tracing

down the Lualaba, which, according to Cameron, should
bring him into early communication with Dr. Nachtigal,
who is to trace up the Congo.

It may not be uninstructive to point out what is

the present state of the problem which these two ex-

plorers have set themselves to solve. Our principal

scientific authorities on the Congo are still Capt. Tuckey
and Prof. Smith, who in 18 16 ascended about 200
miles up the river, and who have left us a record

yet deserving of study. They left England at a time
when the outlet of Mungo Park's Niger was a sub-

ject of speculation, and amongst the theories then
started, the Congo, as an outlet, held a high place.

The same notions of the magnitude of this river ob-

tained then, and Capt. Tuckey and his civilian scien-

tific staff started with the idea that they would be
able to navigate it for hundreds of miles. They had,
however, only been in the river some four or five days
when Prof. Smith makes this entry in his diary :

—" The
channel is very narrow and the current never more than
three knots . . . everthing yet seems to indicate that the
descriptions of the great breadth of the river, the length
of its course, &c., have been exaggerated." Again, twelve
days afterwards, when they had got considerably further

up the river, he writes, " The whole appearance of the
river, its numerous sandbanks, low shore, inconsiderable
current, narrow channel, seem but little to justify its

extravagant fame. Its sources cannot be further inland
than those of the Senegal and Gambia." Capt. Tuckey,
who ties himself very rigidly to a statement of facts, ven-
tures to say that at Fathomless Point the true mouth
of the river " is not three miles in breadth ; and al-

lowing the mean depth to be forty fathoms and the
mean velocity of the stream four and-a-half miles an hour,

it will be evident that the calculated volume of water
carried to the sea has been greatly exaggerated." The
mean velocity of the current higher up the river than the
true mouth appears to be about two miles, and Tuckey
remarks that they found no difficulty in rowing the gigs

to the foot of Casan Yellala against the current.

These falls or rapids (Yellala) deserve some notice.

They extend continuously for about twenty miles along
the river, and are very much like the rapids on the Somer-
set Nile between Foweira and Magungo, where Col.

Gordon reports a fall of 700 feet in a space of ten or fifteen

miles. On August 14, 1816, Prof Smith says, "We dis-

covered the celebrated fall of Yellala, at a distance of
about a mile and a half But how much were we disap-

pointed in our expectations on seeing a pond of water
only with a small fall of a few hundred yards." They
had been led to expect a second Niagara, and instead of
that, found a rapid having a perpendicular fall of thirty

feet in a slope of 300 yards formed of a descending bed
of mica slate. The width of the river is very various,
sometimes expanding to half a mile. It is compared by
Tuckey to Loch Tay and by Smith to the Drammen, in
Norway, at the bridge. Sometimes it contracts to 100
yards ; in one place it is reduced to fifty yards in breadth,
but at this point the stream rushes through at the rate

of eight miles an hour. The rapid and considerable rise

of the water during the rainy season is largely accounted
for by the fact that " the hills do not absorb any of the
water that falls, the whole of which is carried direct to
the river by gullies and ravines, with which the hills are
furrowed all over." These hills are composed entirely of
slate, with masses of quartz and syenite, and their extreme
barrenness forms one of the most striking features of the
country.

It would appear from Capt. Tuckey's and Prof. Smith's
reports that the farthest point they reached on the river

was at least 1,000 feet above the sea, and as this point is-

about 800 miles in a direct line from Nyangwe, which
Cameron has fixed at 1,400 feet, the connection between
the Congo and Lualaba on the question of level alone
seems very doubtful.

The Casai and Kwango are doubtless the chief affluents

of the Congo ; it may have tributaries from the north and
north-west behind the coan ranges, but these will be of
secondary importance. As soon as we get east of the

'

Congo water-parting, we begin to descend to the great val-

ley of the Lualaba, Livingstone's "central line of drainage."
This river occupies the centre of a saucer-like depression,
one lip being probably the Congo water-parting, the other
the Bambarre, or perhaps Kabogo Mountains to the west
of Tanganyika. The fall of this depression is from south
to north ; commencing at the Katanga copper mines of
the PomlDeiros, it runs to Lake Kassali 1,750 feet, to

Nyangwe 1,400 feet ; thence to the " Unvisited Lake" of
Livingstone, the " Great Lake " of Poncet, or the " San-
korra " of Cameron, probably also the " Liba " of the
Benin slaves, and so on by the Shari to Lake Chad, 830
feet.

From these statements, then, it will be seen that the
solution of the hydrographical problem of Western
Central Africa is difficult to arrive at on the data we at

present possess, and that to advocate any special theory
may be rash. The Congo theory is a fascinating one,

but-the levels seem against it. However, with two such
men as Nachtigal and Stanley in the field, the solution
of this problem, as of others almost equally interesting,

will soon be discovered.

THE LONDON INDUSTRIAL UNIVERSITY I

T^E give below a series of extracts from an admirable letter

addressed by Major Donnelly, the chief of the scientific

staff of the Science and Art Department, to Sir Sydney Waterlow,
with reference to the proposed Industrial University to be estab*

lished by the City Guilds in London :

—

London, March 14, 1877

Dear Sir Sydney Waterlow,—In reply to your request,

I am happy to place at your service such sugge-tions, with
regard to the proposed "City Guilds' Industrial University," as

my experience in connection with the Science and Art Depart-
ment enables me to offer. . . .

Under anything like a broad view of the subject it would bo

difficult to say what branch of learnmg should be omitted in a-

Industrial University. But if we confine ourselves to what i

practicable with the probable means immediately at command,
and if we look to commence by supplying that of which there is

the greatest want, we shall, I think, have no hesitation—consi
ing the relative facilities for obtaining instruction in the diffe

branches of knowledge—in deciding that science as now msA
stood, and particularly Applied Science, has the first call onl
attention.

. . . The Industrial University might be commenced by
blishing professorships with the necessary laboratories, tutc

staff, &c., in the following branches of Science and Art :-

Mathematics (Pure and Applied and Practical Geometry).
Chemistry.
Physics (Heat, Light, Magnetism, and Electricity).

Mechanics (Practical Mechanics, Machinery, and Mad
Drawing).

Engineering and Building Construction ; and in
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Applied Art (Modelling, Designing, Enamelling, Repousse
work, Wood Carving, &c.).

As the teaching would be specially directed to the industriil

applications of science it is needless to say that considerable sub-
division would be required in the subjects named. . . .

. ,, It is of great importance that the professors should be not

only teachers, but investigators, constantly endeavouring to en-

large the field of accurate knowledge, and scientific procedure,

in oar industries. To appreciate how much may be effected in

this way we have only to consider the millions saved to France
by Pasteur's researches on the disease of the silkworm, or the

knowledge obtained by his inquiry on fermentation.

. . . The time of the professors may be much economised by
making it no part of their duty to commence their courses with the

elements of general science. It is quite unnecessary that they
should do so. This teaching may be obtained at other places,

with which the Industrial University would be only needlessly

interfering if it gave elementary instruction. It should, on the

contrary, be its object to supplement and specialise the know-
ledge obtainable in ordinary sc'ence classes from which the

students should be drawn ; and they should be expected to have
acquired sufficient general knowledge of science before entering

the classes and laboratories of the University to be able to follow

its courses with advantage.

A leading feature of the University should be evening courses

—not meiely popular lectures—for the use of those whose cir-

cumstances in life have rendered it necessary that they should

commence the practical work of life early. By circumstances in

life I do not refer solely to poverty. There are many occupa-

tions that it is advisable, if rot necessary, to enter upon early.

For instance, it ib of the utmost importance f< r a mechanical
engineer to be a good practical woikman. To do this he must
join the workshop when young. And the lad who enters when
he is thirteen has an advantage which m'ght not be expected.

Mr. Phythian, the Master of the Oldham School of Science and
Art tstablished by the Messrs. Piatt, informs me that to the lads

who come into the workshop at this age the evening intellectual

work is no effort ; it is a relaxation and recreation. To the

apprentices who enter at eighteen it is almost an impossibility.

They are so exhausted by their day's labour that they cannot pay
attention.

It is agreed on all hands that if the teaching of science is to be

of any use it must be essentially practical—that is to say, the

teaching of the laboratory. And no pains should be spared to

make the laboratories perfect and readily available. By them
the University may supply a great want.

It is perhaps necessary to guard against the idea that the

University is to teach any trade or business. There could be no
greater mistake than for it to attempt to do so. The purely

technical knowledge of a trade must be learnt by practising it.

The teaching of a public institution can with advantage only

extend as far as the special application of various branches of

abstract science to the different arts. It is no doubt difficult to

define how far the teaching of applied science may go without

trenching on the workshop. But in practice the limits are

readily found. This difficulty will be still less felt in an institu-

tion drawing its pupils from among those actually engaged in

trade, who will know what they can acquire in the University,

and what they can better learn directly in business. The pro-

gramme of examinations in technology by the Society of Arts

will give many suggestions on this subject.

I have no doubt that the Society of Arts would be willing to

transfer the whole or a part of their system of examinations in

technology to such a body as the City Guilds, who, with far

larger funds at their disposal, may give it a development which

the Society of Arts can never obtain for it. By employing local

agencies and taking advantage of the machinery of the Science

and Art Department, these examinations are held throughout the

country. And by availing itself of this and similar organisa-

tions, the Central University might be brought en rapport with

every part of England, Scotland, and Ireland.

... Through the action of the Government, stimulating local

effort, the country is being rapidly covered by a network of Science

and Art schools and classe?, where the working classes—whose

interests and advances the City Guilds are, I understand, espe-

cially anxious to promote by the Industrial University—have

opportunities of obtainint^ that elementary instruction in Science

Iind
in Att which must be the basis of any sound technical edu-

ction. There are now 1,750 separate schools or classes in the

country in connection with and receiving aid through the Science

md Art Department.

It is therefore unnecessary to consider the question of the
creation of any organisation for giving instruction in elementary
general science or art. What are wanted are a stimulus to

increase the number of students, the development of systematic

courses of instruction onwards and upwards from the elementary
school, and me^ins to enable poor, but clever and industrious,

youths to pursue such courses. The award of small scholarships

or bursaries in competition which would support the holders

while carrying forward their studies in a higher school—the

retention of the bursary being contingent on a defmite course of
instruction being pursued satisfactorily—is therefore, I believe,

the most effective means the Guilds can adopt to aid technical

instruction.

... It is very necessary to bear clearly in mind in what direc-

tions the University must look for its pupils. Broadly speaking,

these will I believe be :

—

1. The holders of Bursaries and Scholarships.

2. Young men whose means enable them to carry on their

education beyond the school age, and who can attend an insti-

tution in London more conveniently than elsewhere.

3. A limited number of students of the same class who are
attracted by the goodness of the instruction and its appropriate-

ness to their future pursuits. I say a limited number, because,

however good the instruction, it will take years to divert the

class of students from the channels which time has consecrated.

4. Evening students—men who are engaged during the day.

It would be useless to expect many students from classes 2 and
3 at first. . . .

The real point seems to me to make a beginning. Get a good
site—by a

J
good site I mean a site in an accessible position,

SLifiiciently large to allow of expansion as the University grows

—

build chemical and physical laboratories, and lectu re rooms, and
some mathematical class rooms, on a portion of the site. If

these are well managed, and are in a prominent position, such as

that suggested on the Embankment, where they cannot but be
seen—it is difficult to make anything known in London—surely

there must be many rich men in the city besides the city com-
panies who will seize the opportunity, by adding to the endow-
ment or the buildings, of perpetuating their memories as

munificent patrons of what will eventually be a credit to the

country.

... It always seems to be forgotten that the population of
London is as large as that of Scotland ; and that if its provision for

instruction were tenfold what it is, it would not be proportion-

ately larger than that of the Canton of Zurich.

Any plan you commence upon must be much modified as the

institution is expanded and developed. To succeed, the Uni-
versify must be built up by slow degrees and adapted, with the

experience you gain from day to day, to meet the wants and cir-

cumstances of the time. That it will be a success, and a great

success, if taken heartily in hand by the City of London, there

can be no doubt,
Believe me.

Yours very faithfully,

J. F. D. Donnelly

OUR ASTRONOMICAL COLUMN
The Opposition of Mars in 1892.—Early in August, 1892,

the planet Mars will come into opposition at a distance sensibly

the same as in September of the present year, when it is pro-

posed to make a serious attempt to determine the solar parallax

by observations of this planet, a method which has not hitherto

been applied under such advantageous circumstances as are now

possible, but which is calculated to furnish the sun's distance

from the earth with a degree of precision comparable with that

to be attained by the observation of a transit of Venus, and with

far less trouble an4 expense. It will not perhaps be without

interest ^t the present momept, when the attention of astronomers

is particularly directed to the efficient observation of Mars near

the opposition in September next, if we present an ephemeris for

the opposition of 1892, the only one of the present century yet

to come, which can be to all intents and purposes as favourable

as that of 1877. The ephemeris is founded upon the tables of

M. Leverrier, which have been applied with sufficient accuracy

for the object in view. The positions are for mean noon at

Paris.
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charge, benzene absorbs about two atoms of hydrogen, yielding

a polymeride of CgHg, a resinous substance with an irritating

smell. On heating, benzene first distils over ; then a liquid,

soluble in strong nitric and sulphuric acid, finally leaving carbon
containing a little hydrogen. Oil of turpentine absorbs about
2*5 atoms of hydrogen, yielding resinous products. Pure carbon
does not combine with hydrogen under the influence of the
discharge, and a mixture of hydrogen with acetylene behaves
much in the same way as pure acetylene. A mixture of hydro-
gen and carbon monoxide yields the solid body observed by
Brodie and Thenard, 5CO + 3H2 = COj + C^\0^, a trace of
acetylene being formed.

Phosphorus Pentafluoride. — Professor Thorpe has
lately described this body (Liebig, Ann. clxxxii.), which he
prepares by the gradual addition of phosphorus pentachloride to

arsenic trifluoride. Phosphorus pentafluoride is a colourless gas,

with a pungent and extremely irritating odour ; it reacts upon
water, forming phosphoric and hydrofluoric acids. The density

with regard to hydrogen was found to be 63*23 (theory requiring

63) ; under the pressure of twelve atmospheres at 7* it exhibits

no marked deviation from Boyle's law ; it does not seem to be
affected by the passage through it of electric sparks either when
pure or when mixed with hydrogen or oxygen. With dry
ammonia it forms the compound 2PF55(NH3).

Molecular Volumes of Sulwiates and Selenates.—
An account of investigations on this subject has lately been pub-
lished by Otto Petterson {^Dmt. chem. Ges. Ber., ix. 1559), in

which he finds that, in the series of sulphates and selenates of
potassium, ammonium, rhubidium, and caesium the molecular

volume of the compound is regularly increased by 6 "6 when the

group SO4 is exchanged for the group Se04 ; also, that the sub-

stitution of a molecule of ammonium, rubidium, or c?esium for

a molecule of potassium produces an increase in volume of 9, 8,

and 23 respectively in the selenates as well as in the sulphates.

He has also examined the double sulphates and selenates of

cobaU, nickel, and copper with potassium, in which results are

found tending to confirm the hypothesis that in double salts the

components are unaltered ; this is more marked in the case of

the selenates, in which the volumes of the double salts are equal

to the sums of the volumes of their components. The author

disagrees with Favre and Valson in their conclusions that double

salts cannot exist in solution, and are formed at the moment of

crystallisation ; he believes on the contrary that as no contraction

takes place on crystallisaliou these salts may be held to exist in

the same condition in solution as after crystallisation ; the double

salt of thallium is, however, an exception. In the case of the

alums also when obtained in an anhydrous condition the volume
of the salt exactly equals the volumes of its components.

Contributions to the Theory of Luminous Flames.—
A continuation of experiments on the above subject is given by
K. Heumann {Liebig's Ann., clxxxiii.), in which he finds that

carbonaceous matter will give luminous or non-luminous flames,

according as the temperature of the flame is high or low ; di-

luting the gaseous combustible with indifferent gases also requires

a higher temperature to cause a separation of the carbon, and
thus produce luminosity. Reduction of temperature in a flame

prevents either partially or entirely the formation of carbon,

consequently the author thinks that the deposition of carbon on
cold surfaces in a flame is not the consequence of cooling, as a

deposition may be formed on red-hot surfaces, but burns away
in contact with air. In burners of different materials, those of

iron were found to prevent the luminosity of the lower part of

the flame to a greater extent than those of 'steatite, also when
the burner is heated, a greater amount of light is produced, the

consumption of the combustible remaining the same. Ilerr

Heumann thinks that by heating the burner the luminosity is

increased, and extends to a greater extent over the lower part of

the flame.

NOTES
We are informed that H.M. Government has just been

pleased to sanction the necessary expenditure to replace the
important deep-soil thermometers of the Royal Observatory,
Edinburgh, which were so cruelly broken by a madman last

September. The estimate has been prepared by Messrs. Adie
and Son, Princes Street, Edinburgh, and is understood to
include everything that can conduce to scientific accuracy.

Prof, J. Dewar, F.R.S.E., Jacksonian Professor of Natural
Experimental Philosophy in the University of Cambridge, has
been elected Fullerian Professor of Chemistry to the Royal
Institution in the room of Dr. Gladstone, resigned.

Dr. Col an, the senior medical officer of the recent Arctic
Expedition, has been promoted to be Deputy Inspector-General
of Hospitals.

Dr. W. B. Carpenter, C.B., commenced, on Monday
evening, at the School of Mines, Jermyn Street, a free course of
lectures on geology, which he is delivering as Swiney Professor.

At the meeting of the French Geographical Society on April 4
it was announced that the great gold medal of the Society had been
awarded to Commander Cameron in recognition of his services

in the cause of geographical science.

The estimate for " Education, science, and art in Great
Britain amounted in 1853-4 to 578,000/. ; this year the estimate
was 3,546,000/," "In 1835 the Government paid for public
education a sum of 26,750/., but in 1875-6 the amount had
increased to 3,972,008/."

Among the fifty-seven candidates for admission into the Royal
Society are two clergymen of the Church of England, one
Wesleyan minister, one peer, one foreign baron, one baronet,
eleven M.D.s, &c.

The late Mr. J. C, Tufnell has bequeathed to University
College, Gower Street, 5,000/, to be used in establishing two
scholarships, one in general chemistry and the other in analytical

and practical chemistry.

The Rev. E. Ledger, Gresham Professor of Astronomy, will

deliver a course of Lectures on the Telescope, m the theatre of
Gresham College, on the evenings of April 17, 18, 19, 20. The
electric light will be used to illustrate the lectures.

Liebig is to have another monument. A few weeks ago we
noted the "inauguration" of one at Darmstadt. Subscriptions

are now being collected for the purpose of raising a statue to

him in Munich, About 7,000/. has already been contributed,

Mr. PI, W. S. Worsley-Benison, F.L.S., has been ap-

pointed I^ecturer on Botany at Westminster Hospital.

The services of Mr, W. Saville Kent, F,L,S,, F,Z.S,, have
been engaged temporarily to superintend and place in thorough
order the "Fish House" at the Zoological Society's Gardens,
Regent's Park. A considerable number of marine fish and other

specimens of interest have been imported to the tanks during the
past week.

Two views have been offered as to the mode of action of the

gas in the radiometer. One attributes the motion to reaction of
gas particles getting heated on the vanes, then dancing off; the

other to air currents which are directed towards the plate in con-

sequence of heated air rising from it. M. Neesen has endea-

voured {Fogg. Ann.) to decide between these views. If the second
view is correct, he argued, the wall of the vessel, by becoming
also heated, must also acquire influence through rise of heated
air from it as from the vanes. If the rotation be merely a phe-
nomenon of reaction there is no reason to suppose such an influ-

ence of the fixed wall. Now by giving the radiometer an
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eccentric position within the glass vessel such an influence of the

walls should be readily recognised. He describes a number of

experiments made in this way, and which he regards as support-

ing the second view.

In an article contributed to Fo^gendorffs Annalen, M. Zollner

is led to take the following positions in reference to the radio-

meter. The explanation of radiometric motions based on the

principles of the mechanical theory of gases, makes suppositions

about the relation of the mean lengths of path of the gas mole-

cules to the dimensions of the vessel which are not realised in

fact. This explanation further leaves out of consideration, with-

out sufficient ground, the simultaneous existence of mercury

vapours whose molecules have a more than seven times greater

mass and a much smaller mean length of path than the mole-

cules of the gas acting according to the mechanical theory of

gases. Hence we are not warranted in regarding the radiometric

motions discovered by Crookes as an empirical confirmation of

the mechanical theory of gases.

Berlin dealers in delicacies have recently received from the

south, and especially from Upper Italy, immense quantities of

edible birds which have been captured there in their flight north-

wards. Unfortunately there were not only snipe, fieldfare, and

larks, or so-called "delicacies" among the birds sent, but also

singing birds, that are never eaten in Germany, such as gold-

finch, thrush, and nightingales. The animals were caught on

their migratory flight by means of nets, or surprised during the

night and indiscriminately killed. A new indication of the im-

portance of an international law for bird protection !

An exhibition of objects relative to pre-historic archaeology

will be opened shortly in Moscow, and promises to be very

interesting.

An elaborate volume just published by the Federal Statistical

Bureau of Switzerland, gives the number of scientific societies in

the country in 1875 as 46, with 54,955 members. The societies

for educational purposes numbered 816, with 54,424 members.

The municipal authorities of Berne have set aside the sum of

24,000/. for the foundation of a Museum of Natural History in

that city.

Associations and Committees are being formed in most of

the large towns of the Netherlands with the object of " fitting

out a suitable vessel for Nova Zembla and other stations of in-

terest in the Arctic regions." The avowed aim of the expedition

is not the discovery of the Pole, but the erection of some unpre-

tentious granite monuments to the memory of the glorious dis-

coveries of the earlier Dutch navigators. About the end of the

seventeenth century, " in the name and on behalf of the honour-

able Council of the renowned City of Amsterdam," Willem

Barends set out on his third voyage, which ended in the ex-

plorer's wintering on Nova Zembla, v/hence he never returned.

It is, above all, the memory of Barends which the Dutch

are about to honour. The costs of the expedition are to be

defrayed by voluntary subscriptions, and the vessel will, in all

probability, be commanded by a Dutch lieutenant who has taken

part in three Arctic expeditions under the British flag.

The Committee of the German Afiican Society has issued an

appeal for help towards the establishment of a series of perma.

nent stations in Africa, so as gradually to narrow the area of the

unknown country, to serve as centres of culture, and to be depots

for information and for trade with the natives. The effort would

be in sympathy with that of the International Congress at

Brussels, and the appeal is made specially to Germany to main-

tain the exceptionally high place she has taken in the scientific

discovery of Central Africa,

Geographical students will be glad to learn that an index to

Petermann's Mittheilungen aus Justus Perthes's geographischer

Anstalt iiber Wichiis;e neue Erforschungen auf dem Gesammt-

gebiete der Geograpkie has been published for the period between

and including the years 1865 to 1874. The value of this is

greatly increased by the publication therewith of index maps,

which show at a single glance those parts of the world of which

maps have been published in the Mittheilungen during the period

in question, with references to the places where they have

appeared.

Gen. Uchatius ba?es his invention of the steel bronze, or

more correctly, hard bronze, cannons, now introduced into the

Austrian service, on the observation, that all metals (with excep-

tion of lead and zinc) have their elasticity increased, when they

have undergone a continuous weighting above their first limit of

elasticity. In the first February number of Dingier's polytech-

nisches Journal, M. Uchatius gives, in reply to the objections

of some technologists, the results of further experiments, which

appear to show that even homogeneous bronze is capable of a

great increase of its elasticity through simple stretching, without

condensation. It is only a stretching of the metals above their

limit of elasticity, whereby the' molecules, brought to a state of

flow, glide over each other, and assume a wholly new position

more favourable to resistance,' that causes the increase of elasti-

city. A simple condensation produces merely an increase of

the absolute solidity and diminution of the tenacity, but no real

increase of elasticity. The limit of elasticity may be raised

nearly to the breaking consistence, so that in many cases it is six

and seven times the original. Mere stretching for a short time

is of little use ; the tension must act a considerable time. It is

also well to apply a gradually increasing weight.

A singular fact with reference to the production of heat is

described by M. Olivier [Comptes Rendus). A square bar of

steel 15 mm. in width and 70 to 80 ctm. long is seized with the

two hands, placed, one at one end, the other in the middle of

the bar. The other end is pressed agamst an emery grind-stone

rotating rapidly. In a few minutes the rubbed end is consider-

ably heated. The band at the middle has no sensation of heat,

but that at the extremity is strongly heated, so that it has to be

taken from the bar. Thus, in certain cases, heat appears not to

be propagated in metals from one part to that next it.

In the year 1824 M. Wohler made the observation that pal-

ladium, whether in the form of sponge or of polished sheet, has

the property of becoming sooty in a spirit flame, and gradually

coated with a thick layer of carbon. A piece of spongy palladium

will thus be enlarged to several times its original volume. The
same phenomenon occurs if the metal is made to glow in a coal-

gas flame. If the deposited carbon be burnt, there remains

always a fine skeleton of palladium, which is then found to be

penetrated with the carbon and quite brittle. By more recen

experiments M. Wohler convinced himself that the pheno-

menon is not due to a special affinity of palladium for carbon. He
is rather of opinion that the strong absorption power of this metal

for hydrogen is the reason why ethylene gas and the gases of

the spirit flame, which themselves are not absorbed by palla-

dium, are decomposed under the influence of this metal, as the

experiments show, with separation of carbon.

Led by speculative considerations regarding the formation ot

the earth, M. Sacher, of Salzburg, made experiments a short

time ago on the solidification of balls of spermaceti floating freely

in a liquid, and he has more recently experimented on the pro-

pagation of heat in unequally dense liquids. In a beaker glass,

16 ctm. high, he put five layers of alcohol varying in density

from 0*98 to 0*82, and each 3 ctm. thickness. Three thermo-

meters were placed with their bulbs in the first, third, and fifth

layers respectively, and the vessel was slowly heated from below.

In another similar vessel containing liquid all of the same density,

the three thermometers showed nearly the same temperature
;
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but in the stratified liquid marked differences appeared between

the layers on readings being taken every five minute?. Thus in

ten minutes the readings were 31° (below), 18 "5° (middle), 18°

(top) ; after twenty minutes, 44°, I9*5°, 18° ; after fifty-five

minutes, 77°, 40°, 21°. The numbers prove, then, that in liquids

of decreasing density heat is distributed very slowly from below

upwards. Experiments in cooling led to a similar result.

Prof. Quincke, of Heidelberg, has long experimented as

to whether gases can penetrate through the pores of glass. A
pressure of forty to one hundred and twenty atmospheres is

found to be incapable of forcing a perceptible quantity of

carbonic acid or hydrogen gas through a glass wall i '5 mm.
thickness, during a period of seventeen years. No loss of

weight was perceptible. M. Quincke, however, will not draw
the inference that the molecules of hydrogen and carbonic acid

have larger dimensions than the molecules or pores of the glass.

The distance at which the molecular forces of the glass act on
the gas-particles is of course greater thni the dimensions of the

molecules themselves. The pore walls of the glass may get

coated with an " absorbed " gas layer, which itself becomes im-

movable through the nearness of the solid substance, and hinders

the passage of gas particles from the interior of the glass tube

into the outer air. Perhaps, too, there may be dropable liquid

in the pores of the glass, preventing outflow of the gas. A
similar objection applies (according to M. Quincke) to M.
Traube's method ot determining the size of the molecules of a

substance from the possibility of passing through a so-called

" precipitate-membrane."

A DROUGHT in excess of any that have occurred during the

last fourteen years, as regards long continuance and severity, has

prevailed for some months in Victoria and parts of Australia

adjoining. It terminated about February 12, and from that

date to the 22nd of the same month, when the mail left, heavy

thunderstorms and rainfall had prevailed, and cooler weather

set in. The reports from Deniliquin and other places in the

interior state that not a blade of grass was to be seen on the

plains, and cattle were dying in thousands.

The Russian Naval Department proposes to send a ship this

summer to the mouths of the Obi and Jenissei to make a

thorough maritime survey of both gulfs.

The Western Review of Science and Industry is the title of a

new monthly devoted to various departments of science, and

published in Kansas City, Mo.

In view of the promising future of the African continent M.
Bernardin, of Ghent, has done a good service by publishing a
brochure (compiled from the works of various travellers), on the

commercial products of Central Africa. An excellent map of

Petermann's, showing the standpoint reached by exploration up
to September, 1876, is included in the pamphlet.

The death is announced of Prof. P. Panceri, the eminent

Italian anatomist. He died suddenly whilst lecturing in the

University at Naples.

The additions to' the Zoological Society's Gardens during the

past week include a Common Wolf {Cants lupus) European,

presented by Mr. J. A. Parlet ; a Ceylon Fish Owl {Ketupa

ceyloneusis) from Ceylon, presented by Capt. B. B. Turner; a

Vulpine Phalanger [Pkalangista vulpind) from Australia, pre-

sented by Mr. \V. Bazeley ; two' Sykes's Hemipodes
(
Turnix

syhesii), a Rain Quail {Coturnix coromandelica), an Asiatic Quail

{Perdicula asiatica) from India, three Chinese Quails {Coturmx

chinensis) from China, presented by Mrs. Wood Mason ; an

Entellus Monkey {Semnopit/iecus entellus) from India, received

in exchange; a Collared Fruit Bat {Cynonycteris collaris) born

in the Gardens.

SOCIETIES AND ACADEMIES
London

Chemical Society, April 5.—Prof. Odling, F.R.S., in the
chair.—A lecture on the discrimination of crystals by their

optical characters was delivered by Prof. N. S. Maskelyne,
F.R.S. After a few general remarks on the use, to the chemist,

of the methods employed by crystallographers, the lecturer pro-

ceeded to consider the methods of determining the symmetry of

crystals by their optical characters. The origin and meaning of

various terms used in crystallography were explained and illus-

trated by models, &c. ; the lecturer then threw on the screen, by
means of a polarising apparatus and the electric light, the

beautiful coloured effects produced by crystals of cerussite,

barytes, borax, &c., the effect of heat in altering the position of

the optical axes of a crystal of gypsum being especially beautiful.

In conclusion, the lecturer pointed out the ready means, which
the examination of the optical characters of a crystal under the

polarising microscope often afforded to the chemist, of acquiring

a great deal of information in a very short time, and expres^sed a

belief, that if chemists would work up suitable groups of crystals

for examination by the crystallographer, very important know-
ledge as to the functions of various groups of molecules in a

crystal would be gained.

Anthropological Institute, March 27.—Col. A. Lane Fox,
F.R.S., V.P., in the chair.—Capt. W. Samuells, of the Bengal
Staff Corps, was elected a member.—An account of some
Kitchen Middens near Ventnor, by Mr. Hodder M. Westropp
was read by the director. A corn-crusher, of Scandinavian
appearance, was found in one of them, and in another higher up
in the cliff, there was discovered a small cinerary urn of un-
usual shape encircled with a pattern of coralline sea-weed.

—

Messrs. W. Power and E. Laws communicated a short paper on
a Kitchen Midden near Tenby ; Dr. Crockley Clapham a paper
on the brain-weights of the Chinese and Pelew Islanders ; and
Mr. James Shaw some notes on right-handedness and improved
instinct in animals during the human period. Dr. Clapham
found that the weight of the brain both of the Chinese and the

Islanders was above the average, but they presented certain

peculiarities in their convolutions, The skulls of the Pelew
Islanders were markedly dolichocephalic. The size of the brain

of the Chinese and the Islanders was in no wise an index of the

intelligence possessed by them.

Manchester
Literary and Philosophical Society, February 6.—E. W.

Binney, F.R.S., president, in the chair.—Notice of the Junior
Literary and Philosophical Society of Manchester, 1806-1807, by
W. E. A. Axon, M.R.S.L.—On compound combinations, by
Prof. Cayley, F.R.S., &c.—On ternary differential equation*, by
Robert Rawson.—On the powerful oxidising action of animal
charcoal upon organic matters as shown by the analysis of the

drainage from a large heap of a mixture of night-soil and animal
charcoal, by William Thomson, F.R.S. Edin.—A plea for the

word "Anglo-Saxon," by Rooke Pennington, LL.B., F.G.S.

Cambridge
Philosophical Society, March 12. —Prof. Cayley, vice-

president, in the chair.—Prof. Clerk Maxwell communicated to

the Society a paradox in the theory of attraction.

P Q

A B
Let the line AB be divided in any given point C, and let

PC-^ - AC-^ = eg-' - CB-'
be the condition of correspondence of two points P and Q, in

the segments A C, CB respectively, then if P and Q vary simul-

taneously, still remaining correspondent,

PC—'d{PC) - CQ-'d(CQ),

or the corresponding elements are to each other as the squares of

their distances from C. If we now suppose that AB is a material

line of uniform density, the law of attraction being the inverse

square of the distance, the attractions of corresponding elements

on the point C will be equal and opposite. But every element
of .^C has a corresponding element in CB, and hence we might
conclude that the attraction of ^C on C is equal and opposite to

that of CB on C, which is evidently not the case, unless

AC= CB. The paradox is explained by considering that all

that we have proved is that the attraction of APon Cis equal

and opposite to that of QB on C, and this however near to C the
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corresponding points P and Q are taken, and this is strictly true.

But however near to C the corresponding points are taken, the

attractions of PC and of CQ are both infinite, but differ by a

constant quantity, namely the attraction of ^a on C, where aC
is taken equal to CB.—Prof. Clerk Maxwell also made a com-
munication on double and triple integration by summation.—Mr.

J, W. L. Glaisher gave a preliminary account of the results of

an enumeration of the primes in Burckhardt's tables (i to

3,000,000).
Paris

Academy of Sciences, April 2.—M. Peligot in the

chair.—The following papers were read :—Isoperimetric tri-

angles having one side of constant length and satisfying three

other conditions, by M. Chasles.—On a theorem relative to

expansion of vapours without external work (continued), by M,
Hirn.—Report on a new work of M. Berlin, following his note

on rolling. This work gives an account of M. Bertin's double
oscillograph, which records each instant the inclinations of the

ship in the direction of the rolling and the inclination of the part

of the wave which carries the ship ; also observations with it

from the war-ship Crocodile. Though the indications are only

approximate, they are thought of considerable interest. Admiral
Paris called to mind an instrument devised by his son in 1867,

for tracing waves.—Experimental researches on natural sul-

phides, by M. Meunier. It is a general fact that natural sul-

phides brought into the presence of suitable metallic solutions

cause reduction in the free state of the dissolved metal. The
experimental facts given seem to have a bearing on the minera-
logical associations so frequent in metalliferous veins. If a vein

of galena receive the infiltrations of sea-water (which always
contains silver), all the silver will be he'd and concentrated by
the sulphide. Now native silver exists in a certain number of

galenas, and we may suppose it has been thus introduced.—New
nebulas discovered and observed at the Observatory of Marseilles,

by M. Stephan. Thirty in number.—On the approximation of

a class of transcendants which comprise, as a particular case,

hyperelliptic integrals, by M. Laguerre.—On the paraboloid of

eight straight lines, by M. Mannheim.—On the theory of frigo-

rific machines, by M. Terquem. Even under the best con-

ditions, frigorific air-machines cannot successfully compete with
machines having volatile liquid, (i) because of the large size

necessary
; (2) the passive resistances due to this, and the use of

two pumping bodies ; and (3) the want of adaptability to produce
different degrees of refrigeration. Their advantages are the produc-

tion of lower temperatures, simplicity, and the use of a safe and
cheap agent.—Researches on the metallic reflection of obscure

and polarised calorific rays, by M. Mouton.—On the sulphide

of manganese, by MM. De Clermont and Guiot. They produce
the green sulphide in new cases, and by reactions in which its

formation was said never to have been observed. Thus M.
Muck says it is impossible to transform manganous carbonate
into green sulphide ; but the authors effect this by heating in

free air, with ebullition, carbonate of manjanese, precipitated with
some sulphydrate of ammonia. They find the rose sulphide

dried at 105° contains 9 per cent, of water (green sulphide at

105° is anhydrous). The rose sulphide is much more soluble in

chlorhydrate of ammonia. These sulphides are thought isomeric

modifications of one and the same body, more or less hydrated.

—Reply to remarks of M. Chevreul concerning the phosphor-
escence of organic bodies, by M. Radziszewski. He adduces
some facts showing that in phosphorescence the slowness of the

reaction is an essential condition, though to define the maximum
and minimum limits would be difficult at present—Two cases of

aneurism of the bend ofthe elbow treated successfullywith the anti-

septic ligature of catgut, byM. Boeckel.—On some abnormal fe-

cundations in star fish, by M. Fol.—On the distribution of carbonic
acid of the blood between the red corpuscles and the serum, by M.
Fredericq, It is generally said that all orrnearly all the carbonic
acid held in the blood is in the serum (or plasma) in the state of
combination or solution. Examining venous horae-blood, the
author found the red corpuscles capable of absorbing a consider-
able quantity of CO.^, though always less than that taken by an
equal volume of serum (about a half less). Passing a current of
CO2 through the blood, the excess seemed to be distributed
equally between the corpuscles and the serum. While blood can
be almost directly deprived of its gases by vacuum and heat ; it is

quite otherwise with serum, which, after such treatment, will
give a fresh liberation of CO^, when treated with phosphoric acid
newly boiled. This invalidates some of MM. Mathieu and
Urbain's results.—On the rdle of stomates arid cuticular respira-

tion, by M. Barthelemy. He thinks M. Merget's recent ex-

periments overlook the most important factor in the case, viz.

,

the living being submitted to experiment, the leaves having been
detached from the plant and submitted to various vapours.—Ob-
servations of globular lightning formed and bursting without
sound above a layer of clouds, by M. Blanc. The apparent
diameter of the balls at 1 8 k. distance was l° ; they were reddish

or yellow, but always white on bursting ; they went horizon-

tally, and looked like immense soap bubbles.

Vienna
Imperial Academy of Sciences, March i.—The following

among other papers were read :—Main outlines of a theory of
the sense of temperature, by M. Herzog.—Researches on the

Tunicata of the Adriatic and the Mediterranean, by M. Heller.

The freely-moving Salpse and Salpse-like Ascidians, which are

numerous in the Mediterranean, are almost wholly wanting in

the Adriatic.—On normal hexylie alcohol and normal oenanthylic

acid, by M. Janecck.—Researches on the extension of the tonic

vascular nerve-centres in the spinal cord of the dog, by M.
Strieker.—The development of the antheridium of Anthoceros,

by M. Waldner.—OnRanvier's representation of bone-structure,

with remarks on the use of a Nicol in microscopic researches,

by M, Ebner. —On metanitro- and metamido-benzacetylic acid
;

on the action of animal charcoal on salts ; on solution of sulphur

in acetic acid ;'and on demonstration of fuchsine in wine, by Dr.
Liebermann. Fuchsine solutions give very characteristic absorp-

tion bands, in the spectrum, between yellow and green. Fuchsine
may be detected even with a dilution of i : 500,000.— Note
on molecular transformations, by M. v. Sonstorff. Iodine crys-

tals kept eight years in a glass vessel were found to grow by
volatilisation and subsequent condensation. Amorphous phos-
phorus passed, in part, into the crystalline state.—On the origin

of the zodiacal light, byM. Noe.—Behaviour of calcium-phos-

phate towards sugar solutions, by M. Krasan.—On new Rudista

from the Bohemian chalk formation, by M. Teller.—On the

Sarmatian deposits between the Danube and the Timok, by M.
Toula.—Researches on the etiology of Pelorian flower-forms, by
M. Peyritsch.—On a new method of determining the internal

resistance of galvanic batteries, by M. Fleischl. The two like

poles of two equal elements (of the kind to be measured) are

connected, and the resistance of this currentless combinaation is

then compared with a known resistance.—On the geological

character of the Isthmus of Suez ; the pliocene formations of

Zante and Corfu, the nature of the Sarmatian formation and
its analogies in the present and in earlier geological epochs, by
M. Fuchs. The fauna of the Red Sea and Mediterranean are

very different, but they appear to have been so also before the

isthmus arose.
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AGRICULTURE IN THE UNITED STATES
Report of the Commissioners ofAgriculture of the United

States of America Jor the Year 1875. (Washington,

Government Printing Office.)

'"TT'HE first impression that strikes us upon taking up
A- this substantial volume is closely allied to envy.

Mere is a fund of valuable and condensed information

relating to every point connected with the development

of the soil's resources, a record of original work and of

experience at home, and abounding in suggestions from

the practices of other countries. It is true we have to

some extent, in the excellent transactions of our great

agricultural societies, a means of presenting a digest of

agricultural progress. But these are, and must to some
extent be, wiitlen in popular style, whereas the Report

before us, while deeply interesting, is essentially business-

like and proportionally more useful to those whom it

concerns.

It may be thought by many that a new country, of

boundless extent like America, can scarcely have ad-

vanced to a stage in agricultural progress demanding the

assistance of science ; that the breaking up of virgin

tracts by adventurous settlers is scarcely an occupation

to elicit sympathy on the part of the workers in micro-

scopic examinations and chemical analyses. Such is,

however, not the case. " Farmers and planters," we are

told, " now realise that there is something else in this im-

portant work beyond the mere drudgery of sowing, reap-

ing, and curing ;
" and again, " the general awakening of"

interest in agricultural subjects has induced a consider-

able correspondence with the botanical division," as well

as with the chemical and other departments.

The Report of the Commissioners includes those of the

statistician, the entomologist, and the chemist ; and

besides these departments, details are given of the

labours of the Horticultural, Botanical, Seed, and Mi-

croscopic Sections. The report of the statistician reveals

the immense extent of cultivated land in the United

States. Close upon 45,000,000 acres of maize, producing

1,321,000,000 bushels of corn account for the cheap rate

at which this commodity has recently been offered in this

country. The vast area of 26,381,512 acres of wheat pro-

ducing, in 1875, 292,000,000 bushels, also throws light

upon some of the difficulties of competition which now
perplex the English wheat-grower. Here is a supply of

wheat capable of feeding 53,000,000 human beings for

one year, and, to put it in another light, grown upon eight

times the area devoted to this purpose in Great Britain.

The total population of the States is 38,115,641, so that

they not only are able to feed themselves, but to export a

sufficient amount to maintain the population of Great

Britain nearly half a year.

The report of the Entomologist upon Heteroptera or

" plant-bugs," contains a large number of illustrations and

short descriptions of many species, some of which are

injurious, while others, owing to their carnivorous ten-

dencies, are beneficial. This information is followed with

practical directions for coping with insect pests, which, if

not novel, are at least useful In the chemical section

Vol. xv,-p-No. 390

the effect produced by various mineral substances upon
trowing vegetables when added to the soil have been

demonstrated by Mr. Abram McMurtrie. The deleterious

effect of arsenical compounds has been tested upon plants

grown in pots, and the results are vividly brought before

the reader by illustrations showing the comparative sizes

attained by the plants experimented on. The agricul-

turist is not as interested in substances detrimental to

plant life as in those which produce an opposite effect.

The lesson taught by such experiments is, however,

exceedingly useful, for there is, no doubt, great room
for experiments upon growing plants so placed that the

surrounding conditions of soil, air, and water may be

regulated with a special purpose in view.

A considerable section in the middle of the volume

is occupied with an account of the sheep exhibited in the

Vienna Exhibition of 1873. The information is no doubt

highly useful, as it gives the American reader a graphic

idea of the various breeds of English and Continental

races of sheep. The ample details regarding the Merino

sheep are chiefly taken without acknowledgment from a

report contributed by Prof. Wrightson to the Journal of

the English Agricultural Society, and are therefore

familiar to English readers.

After 150 pages upon "Statistics of Forestry" and
varieties of fruit, there is an interesting account of the

method of curing forage by ensilage. This process con-

sists in burying green fodder in pits {silos) or trenches, and
covering it with earth. The process is applied to green

maize, rye, rye-grass, rape, red clover, and autumna.l

vetches. It is impossible in a short notice like the

present, to give a description of the method pursued, but

there is no doubt that it is practicable. M. Crevat, after

several years' trial, has settled upon pits of the following

dimensions. Depth 7*55 feet, length 28'25 feet at the

surface of the ground, sloping down to 24*28 feet on the

bottom
J
breadth 8"53 feet at the top, and 6*56 feet at the

bottom. Each pit has a capacity of about 1,41 2f cubic

feet, and appears capable of holding about loj^ tons of

green fodder. There appear to be many modifications

of the process, some farmers partially drying the fodder

before pitting it, while others prefer pitting it fresh.

Contrary as this may appear to our usual system of

carefully drying hay before carting it, the general

adoption of this method of storing fodder in many conti-

nental countries proves that green fodder may be preserved

if firmly trodden down so as to exclude the air. The
same plan succeeds admirably with sugar-beet pulp

which may be kept in pits for any length of time. English

farmers preserve brewers' grains by trampling them firmly

into large vats, and, at the same time, sprinkling salt

among them. Salt is also frequently employed in the pro-

cess of ensilage, or making sour hay, but as often the pro-

cess is completed without its assistance. The report of

the Commissioner certainly throws light upon the subject,

which we think deserves the attention of English agricul-

turists, and especially of colonists.

The general interest in scientific agriculture is remark-

ably evinced in America by the large number of agricul-

tural colleges. There are no fewer than thirty-nine agri-

cultural and mechanical colleges attended by 3,703 stu-

dents and taught by 463 professors. When it is remembered

that the total population of the States is only fractionally

cc
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larger than our own, the fact of the existence of nearly

4,000 agricultural students is somewhat startling. In this

country we have one agricultural college supported by less

than 100 students. Yet we are the possessors of the most

extensive colonies in the world, far exceeding, in extent,

even the vast area of the United States. It may well be

difficult for English agriculturists to compete with foreign

rivals if the meagre number of agricultural students in

England compared with America may be taken as in any

degree a gauge by which interest in scientific progress

may be measured.

GUMMING 'S THEORY OF ELECTRIGITY

An Introduction to the Theory of Electricity. By
Linnaeus Gumming, M.A. (London : Macmillan and

Co., 1876.)

MR. GUMMING deserves our thanks for having made
an effort to introduce into elementary teaching the

advances in the treatment of electricity made chiefly by

the labours of Green, Thomson, and Clerk-Maxwell. Mr.

Gumming possesses all the qualifications necessary for

such a task. He evidently has a full knowledge of the

subject, and seems to possess, in addition, experience as

a teacher. He has had, no doubt, great difficulties to

encounter. These difficulties are not alone due to the limi-

tations as to the mathematicial knowledge of his readers,

which Mr. Gumming has justly imposed on himself.

The books and papers out of which Mr. Gumming had to

take his material, were written from various points of

view, and they were chiefly addressed by scientific men to

scientific men. It was natural that the same words

should not be always used exactly in the same sense,

the great object being that men already possessing a

knowledge of the subject should understand each other.

It is only when the knowledge of a certain subject is com-

paratively advanced that the terms settle down into a

definite meaning. A text book, on the other hand, is

addressed to students who at the most have only a slight

acquaintance with the subject, and it should not only teach

that particular subject, but also scientific method, and

scientific reasoning. It is, therefore, of primary import-

ance that the precise meaning of the term should be

scrupulously adhered to. Even a good definition does

not always ensure this, for there is often a metaphysical

colouring which does not come out in the definition, but

which we soon discover in the way a term is used. We
take one example. The word potential is defined by Sir

Wm. Thomson thus :—
" The potential at a point is the work which would be

done on a unit of positive electricity by the electric forces

if it were placed at that point without disturbing the

electric distribution, and carried from that point to an

infinite distance."

Nothing could ba more precise than this, yet the word

potential will call forth different associations in different

minds, and this will greatly influence the way in which

the word is used. Some writers will attach no meaning to

the potential at a point, except in so far as they can

imagine an electrified particle to be placed at that point,

to others the expression will convey a perfectly definite

meaning, defining the state of the medium at that point,

irrespective of any electrified particle which might be

placed there. It will generally be soon found out in what
sense the writer uses the word.

The passage in Mr. Gumming's book which has sug-

gested these remarks, is contained in Prop. 8, p. 203.

The proposition runs thus :
—

*•' In computing the potential of any closed circuit, we
may substitute for it any closed circuit which is obtained
by projecting the given circuit by means of lines of
force."

The expression potential of a circuit may perhaps have
sometimes been used for the induction or number of

lines of force through a circuit
;
yet we imagine the term

suggests rather the idea of action at a distance, and would
be analogous to substituting in electro statics the expres-

sion "potentially a point" for that generally used

—

"potential at a point." Mr. Gumming has so consistently

adopted the views and language of Faraday and Clerk-

Maxwell, that we have been struck rather unpleasantly by
the passage. This is, perhaps, only a matter of detail,

and we may here remark that Mr. Gumming might with

advantage have bestowed more care on the wording of

his propositions. On p. 40, for instance, an experi-

mental law is given, and two exceptions are added. With
very little trouble the law might have been worded so as

to admit of no exceptions. Other examples might be
given.

There is one feature in the book about which we
should like to make a few remarks. An occasional allu-

sion to hypothetical matters cannot of course be alto-

gether avoided, yet we think that in books like Mr. Gum-
ming's, which are intended to give an outline of what is

known, and not of what is unknown, of the subject, such

allusions should be reduced to a minimum.
On p. 119 five propositions are given on molecules

and atoms, which are not alluded to throughout the book
except in the following passage :

—

" From the last statement it can be easily seen that
when the molecules of two different solids impinge on
each other, as at the surface of contact, they cannot ac-
commodate themselves to each other's motion, but con-
strain each other, this constraint producing a loss of
energy. If, however, the two soUds are of the same kind
and at the same temperature, the molecules on each side
of the surface of contact are swmging in exactly the same
manner, and can easily accommodate themselves to each
other's motion without more constraint than exists in the
solid part of either body. It is this loss of energy owing
to the unsymmetrical swinging of the molecules at the
surface of contact which reappears as difference of poten-
tial between the two solids, or as the energy of electrical

separation.
" The opposed electricities so separated will, for the

most part, be heaped up on either side of the plane of
separation by a Leyden jar action." i

In the same chapter Mr. Gumming gives his opinion |

on the theory of the voltaic cell and electrolysis in"

general. We are told how we might imagine the atoms
and molecules to be placed ; we are told about polarisa

tion ; but Faraday's laws are not even alluded to.

It would, of course, ba an advantage to science if Ml
Gumming were to take an active part in the theoretics

and experimental investigation of the subject
;

yet w(|

doubt whether a text-book on the theory of electricity

the best place to bring his views forward, especially
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they are in contradiction to the best experiments we have
on the subject (Sir William Thomson's). A teacher ought
to be spared as much as possible from having to tell his
students that he does not agree with the writer of a text-

book.

The parts of Mr. Cumming's book which we have ven-
tured to criticise refer chiefly to matters of taste. There
is no doubt that in the hands of a good teacher the book
will prove very useful. We hope that it will have a wide
circulation, and that a second edition will soon enable
Mr, Gumming to introduce such improvements as on a
reperusal of his own book may occur to him.

Arthur Schuster

OUR BOOK SHELF
Proceedings of the London Mathematical Society, vol. vii.

November, 1875, to November, 1876. (London: Messrs.
Hodgson and Son, Gough Square.)

In the present volume we have about thirty communica-
tions made by eighteen writers. Prof. Gayley writes on
Three-bar Motion (ti eating the matter in a different way
from that in which it is handled in this same volume by
Mr. S. Roberts, the priority of whose results is conceded
by Mr. Gayley) on the Bicursal Sextic ; Prof. H. J. S.
Smith contributes short papers on the value of a certain
Arithmetical Determinant and a Note on the Theory of
the PelJian Equation

; Lord Rayleigh has a note on the
Approximate Solution of certain Potential Problems ; Mr,
Spottiswoode writes on Determinants of Alternate Num-
bers, working out some suggestions of Prof. Glifford. This
last-named gentleman contributts the transformation of
Elliptic Functions with a Note, and Free Motion under
no Forces of a Rigid System in an ;^fold Homaloid.

In Analysis, there are further papers by Mr. J. W. L,
Glaisheron an Elliptic Function identity, and the Sum-
mation of the Geometrical Series of the «th Order as a
Definite Integral ; Prof. Lloyd Tanner on the Solution
of Gertain Partial Differential Equations of the Second
Order (two papers) ; Mr. J. Hammond on the Relation
between Bernouilli's Numbers and the Binomial Goeffi-
cients, and on the Mean of the Products of the Different
Terms of a Series ; Mr. T, Muir on the Transformation
of Gauss's Hypergeometric Series into a Gontinued
Fraction ; Mr. S. Roberts a Further Note on the Motion
of a Plane under Gertain Gonditions ; Mr. Hewitt on a
Theorem of Eisenstein's.

Under the heading of Geometry we may class Prof.
Rudolf Sturm's paper on Gorrelative Pencils ; Mr, A, B.
Kempe's General Method of describing Plane Gurves of
the «th Degree by Linkwork ; Prof. Wolstenholme's
Loci Gonnected with the Rectangular Hyperbola.
There are a few shorter communications. We have

said enough to give our mathematical readers an idea of
the range of subjects treated in this volume. The names
of the authors are a sufticient guarantee that the subjects
are ably treated and brought down to the latest accepted
results,

A Primer of Chemistry, including Analysis. By Arthur
Vacher. (London : J. and A. Ghurchill, 1877.)

This little book attempts to present within the limits of
a hundred pages " a general view of the elements of inor-

ganic ctitmibtry." It embodies the experience gained by
the author during ten years in which he has been engaged
in teaching the subject, and the result is that many points
are treated in somewhat novel fashion. The subject is

considered as fully as could be expected within the narrow
limits mentioned, and the amount of information con-
veyed is really considerable and generally accurate.

The first sixty-seven pages contain chapters on " Ex-

periments with some of the Elements," "The Use of
Symbols " in formulae, equations, and calculations, " Ex-
periments with some Gompounds," " Weights and Mea-
sures," " Glassification of Gompounds," and "List of
Substances.' The remaining thirty pages or so are
devoted to Qualitative Analysis.

Perhaps the greatest novelty introduced is the use of
the term unit instead of atomic or combining weight, so
as to avoid using the terms atom and molecule, which the
author thinks are "unsuitable for ordinary use among
beginners ; " and of antimctal instead of radicle (which
latter by the way he incorrectly writes "radical"). It
may be questioned whether the use of the term " unit

"

may not interfere with the conception of the meanings to
be attached to " atom " and " molecule," which the pupil
must gain afterwards. " Antimetal " is objectionable
since all radicles are not antimetals ; ammonium, for
example, is a radicle which plays the part of a metal.
Glearly the term is intended as equivalent to "acid
radicle," or acid minus its basic hydrogen ; it is never
used in any other sense in the book, and its use with this
restricted meaning may be advantageous, or at least free
from objection.

Several items may be pointed out as requiring altera-
tion or improvement; notably the following: that "a
compound^ is any substance which is not an element"
(p. 11) ; that chlorine has a ''pale green colour" (pp. 6
and 6x) ; that oxygen is insoluble in water (pp, 39 and
56) ; and that KMnO^ gives a red solution (p. 64}. In
working with test-tubes the student is several times
directed to add " half an inch" of acid or water as the
case may be. Of course it is evident what is meant, but
test-tubes are of various sizes, and a large excess of acid
or other liquid would be used if the directions were fol-

lowed exactly with large tubes. On p. ']'j, " take the
charcoal quickly to your nose " is another rather curious
direction.

The analytical part of the book is the best ; the tables
throughout being reliable. The detection and separation
of cobalt and nickel (Table III., p. 95) might be effected

more quickly and easily by other methods than that
given ; and on p. 87, NO3 as well as Gr04 and Fe'" should
be mentioned as decomposing HjS. If these and several
other minor improvements be made the "primer" will

not be without value in imparting the rudiments of educa-
tion in chemistry ; and in these days when elementary
text-books are becoming so numerous, may fairly count
on being appreciated as it deserves by the class of students
for whom it is intended. W. H. W.

LETTERS TO THE EDITOR
[T/ie Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond v/ith the writers of, rejected manuscripts.

No notice is taken ofanonymous commutncations.\

Hibernation of Birds

In Nature (vol. xv., p. 465) there is a review of " Palmtn on
the Migration of Birds," and in the course of it the reviewer takes

occasion to refer to what he calls the "hibernation mania " as

one that is now and again revived, in spite of the fact that the

migration of birds is fully proved, and that no evidence at first

hand has ever been produced in favour of the supposition that

birds ever lie dormant.

Having frequently heard my brother-in-law, Sir John
McNeill, relate a circumstance which occurred to himself proving

that swallows do occasionally lie dormant, I wrote to him asking

him for the particulars. I now inclose his reply, which perhaps

you will publish, as it may possibly ehcit other evidence on the

same matter.

Gilbert White's conviction that swallows do occasionally lie

dormant in this country, was mainly founded on the fact that

instances are not uncommon of swallows appearing suddenly

' A fAcw?V(r/ compound being meant as is evident from the context.
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during warm sunny days in winter, and again disappearing on

the return of cold. This fact it is certainly very difficult to

account for on any other supposition. Argyll

Argyll Lodge, Kensington, April li

" In your letter received last night you tell me of an article in

Nature the author of which seems to deny that swallows ever

hibernate, and asserts that no one has yet testified to the fact

from his own personal observation. That, however, is a mis-

take for I have stated and I now repeat that I have seen swallows

in large numbers hibernating. The circumstances were these :—

"About twenty-five miles south of Teheran, the capital of

Persia, there is a village called Kenara-gird near which is a

stream of brackish water running in a deep bed with nearly

perpendicular banks some forty or fifty feet high. Being largely

impregnated with salt this stream is rarely if ever frozen^ and in

frosty weather is resorted to by flights of wild ducks. During a

frost of unusual severity I went from Teheran to Kenara-gird,

accompanied by Sir Henry Rawlinson, for the purpose of duck-

^hcotine, the severity of the frost promising good sport Having

slept at' the village we next morning followed the downward

course of the stream along the north bank, and had proceeded

about a mile, I should think, when we came to a pkce

•where there bad quite recently been a small land-slip. Ihe

brink of the bank to the extent of perhaps twenty feet

In length, and ten or twelve broad in the middle, tapering

off to each er.d, had slipped, but had not fallen down the

bank. Between this detached portion and the perpendi-

cular face about ten feet high, from which it had broken

off we saw, to our great surprise, a number of swallows,

not less, I am sure, than twenty or thirty, lying, as I at

first supposed, dead, but on taking up ore of them
_

1

fouDd that it was alive but dormant ; it was warm and its

breathing was quite perceptible. I examined a considerable

number, and found that they were all alive and breathing, but

none of them gave any sign of consciousness. My attention was

then attracted to the perpendicular face on our !eft, from which

the slip had broken off, and which was perforated by a vast

number of holes each about the size of a rat -hole. On looking into

such of these as I was tall enough to see into, I fouun in ail ot

them swallows in the same dormant state. I was able with

finger and thumb to pull out swallows from several of these

hole': and in each case found that the hole which penetrated

horizontally a considerable way into the bank, contained more

swallows in the same condition. In no case did I see one lying

on another—they were all lying singly with their heads inwards,

each head touching the tail ot the bird befcre it. How far these

holes penetrated into the bank, or what number of swallows each

contained I did not ascertain, but it is plain that the ongmal

entrance to thrse dormitories, must have been in the external

face of the portion that had sbpped, which as I have stated, was,

in the middle, from ten to twelve feet thick. The holes in the

undisturbed portion may probably have been of equal or greater

length, and if so the number of swallows hibernating there must

have amounted to many hundreds."

Villa Poralto, Cannes, April 6

The Swallows and Cuckoo at Menton

The swallow that arrived here on March 19 remained solitary

until April 5. Early that morning a second arrived and entered

the same room as the first. I saw them flying about together m
the forenoon, and these two remain the only feathered occupants

of that chamber. In the afternoon of the same day, however,

a party of ten arrived and distributed themselves among the

houses. . • 1 ii.

Madame Valetta, of whom I spoke m my previous letter

(Nature, vol. xv., p. 488), assures me that not during the last

fifty years has one swallow preceded its fellows by so long an

interval as this year ; but perhaps it is only that her attention

has not been drawn so much to the subject. It is certain, how-

ever, that unless more are yet to come, the swallows are this

year fewer than ordinary by more than one-half. The opinion

cf the natives is that they have perished at sea.

I heard the cuckoo for the first time this year on April i.

But a lady had to'd me that she hsd heard it nearly a week

before. Douglas A. Spalding

Cab'roile?, pres de Menton, France, April 13

Greenwich as a Meteorological Observatory

The facts of observation appealed to by Mr. Eaton with the

vipw nf nrovinii that Greenwich is. from artificial causes, more

than half a degree warmer than the south-east of England gene-

rally, and is therefore not a suitable place for a meteorological

observatory of the first order, evidently call for a closer

critical examination than they have yet received. If from the

sixteen stations within a radius of sixty miles from the metropolis

given in the paper on ** The Temperature of the British Islands,"

we omit those which are clearly inadmissible for the comparison

with Greenwich owing to their position or to the short time

during which observations were made, there remain the follow-

ing eight stations as suitable for comparison :—Cardington,
52° 7' lat. N, ; Royston, 52" 2'

; Colchester, 51" 53' ;
Hartwell,

51° 49; Oxford, SIMS'; Great Berkham=tead, 51^45'; Chat-

ham, 51° 23'; and Aldershot, 51° 15'. The mean temperature

of these eight stations, allowing for elevation, is 5o°-6, and the

mean temperature of Greenwich, 5i°-i, results substantially

agreeing with those given by Mr. Eaton.

It is necessary, however, to observe that the mean posi-

tion of these places does not agree with that of Greenwich.

Thus while the latitude of Greenwich is 51° 28' north, the mean

latitude of the eight stations is 51" 45'. o' 0° 17' farther north,

their true mean position being about two miles due north of St,

Albans. For this difference in latitude a correction of fully 0° -2

is required, judging from the position of the isothermal lines.

The figures then stand thus : mean temperature of Greenwich,

51°- 1 ; of the eight stations, 5o°-8. On comparing the monthly

means of the eight stations with those of Greenwich, it is seen

that the residual excess of Greenwich is all but wholly occa-

sioned by the high mean temperatures of June, July, August,

and September, which are in each case o'-g higher than the

means of the eight stations, these eight stations being nearly all

outside or on the outskirts of the patch of high temperature

around London during the summer months. It follows that the

o'"3 of excess of annual temperature at Greenwich over the eight

stations is accounted for by the higher temperature of four out of

the twelve months, and consequently cannot be due to artificial

sources of heat in London, such as the consumption of fuel.

When drawing the isothermals of the British Islands seven

years ago, no district of Great Britain occasioned so much

-trouble and uncertainty as the south-east of England, owing to

the meagreness of the materials available for the purpose. Smce,

howevert immediately to westward, the mean temperature of

Oxford was seen to be 5o°-4> Aldershot 51" "2, and Osborne

5X°'8, it was inferred as the most probable state of the case that

the "mean temperature increased southwards over the south-east

of England in the manner indicated by the annual isothermals

accompanying the paper. This supposition was confirmed by

the temperatures at Colchester and Chatham, the only two sta-

tions furni-hing satisfactory data on the point, for <vhile at Col-

chester, for instance, the mean temperature was o" 5 lower than

that of Greenwich, no less than o"-4 of this difference was due

to the lower temperature of the east coast at Cokhester as com-

pared with Greenwich during the five months beginning with

December, when the temperature in the south of England in-

creases from east to west.

The coast stations of the Channel could not be considered as

furnishing authoritative evidence on the question, owing to the

.

irregular distribution of their temperature, which seemed to in-

dicate certain obscure and ill-understood causes in operation

modifying the climates of that coast. The force of this remark

will be apparent " from the following mean temperatures:—

Helston, 53°-9 ; Truro, 52° -2 ; Torquay, 5i°-6; Sidmouth, 51 "i
;

Bournemouth, Si^'S ; Ventnor, 52°-4 ; and Worthing and East-

bourne, both 50° 7. It is perhaps scarcely necessary to renaa^

that it would be a mistake to attempt to draw any conclua

from differences of mean temperatures of different statU

amounting to o°-3 and under, seeing that the English^ obserj

tions generally were made with thermometers in protecting-bol

quite open on one side, and therefore exposed in varying deg^

to indirect radiation from walls and other objects.

While Mr. Eaton has thus failed to prove from past obset

tions that the consumption of fuel and the massing together

living beings in London has raised the mean temperaturej

Greenwich Observatory to the extent of half a degree, or ind|

to any appreciable extent, above that of the south-east of El

land generally, it might nevertheless be well, seeing the quest*

has been raised, to do something towards definitely answenog

by instituting at Greenwich and at about a dozen stations dis

buted over the south-east of England, observations of the temj

rature of the air, strict uniformity being secured by employi

the same pattern of thermometer-box and by placing it und

the same conditions at each place as regards height above «
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ground, the vegetable covering of the soil, and openness of situa-
tion- Alexander Buchan

Edinburgh, April 9

There is one consideration which your correspondents, the
secretary of the Scottish, and the president of the British Meteo-
rological Societies have equally overlooked, and which may
seriously affect the conclusions at which they arrive as to the
suitability of Greenwich for a first-class meteorological station.
Since the year 1846 the temperature observat-ons at Greenwich
liave been made under conditions of exposure of thermometers
which, whatever their merits or demerits, are not those usually
adopted. In a paper published in the Quarterly Journal 0/ the
Meteorological Society (October, 1873) I have shown from the
average of five years' daily ccmpaiisors that the effect of the
method adopted at Greenwich upon the mean annual tempera'ure
is to obtain a result o°"475 warmer than is obtained by the usual
method. This quantity is almost identical with the excess which
Mr. Eaton attributes to the local consumption of fuel, an explana-
tion surely most inadequate. Thus the discrepancy pointed out
by Mr. Eaton only serves to establish his opponent's case. Mr.
Buchan on the other hand must be unaware that it is the eye
observations alone, made from the revolving stand, that are relied
upon for temperature results at Greenwich, and though his con-
clusion would seem to be correct it does not seem possible to
sustain the argument by which he has arrived at it.

Orwell Dene, Nacton John I. Plummer

Cast-iron

I HAVE been stiuck by the statement I found in several books
on physics thst cast-iron expands when it gets cool. As some of
these books are used as text-books in schools in this country,
and as this statement is contrary to the experience of all practical
men with whom I have conversed upon the subject, I think the
following translation of an article which appeared in Der Civil
Ingenieur, edited by K. R. Bornemann, in Freiberg, 1863,
ix. Band, iv. Heft, p. 219, may not be uninteresting, explaining,
as it seems to me fully, at least one of the facts on which the
statement mentioned above appears to be based, viz., the fact

that cold ircn swims in liquid iron :

—

H. M,

" At a meeting of the Association of Saxon Engineers which
took place in Freiberg in August last year (1862) Mr. H. Giiison,
of Buckau, near Magdeburg, called the attention of the members
to a phenomenon which had frequently been observed by him,
but of which no proper explanation could be given at the time,
viz., that pieces of cold cast-iron swim perfectly in molten iron.
The question was, raised, to what causes this may be due, and as
from the physi.;al point of view it was thought an interesting one,
it was suggested that experiments should be made in order to
obtain a proper explanation thereof.

"In consequence of this, M. Centner, Inspector of the Jacoli
Iron-works, near Meisen, made such experiments, the result of
which he communicated to the Association at a meeting on
May 17, 1863. The following is an extract of Mr. Centner's
report :— (Signed) W. Tauberth "

"Before anwering this question I made some experiments in
order to ascertain whether this swimming is not caused by the
specific weight of the body ; by there I found confirmed that
cold cast-iron weighs ^V niore than an equal volume of molten
iron, for if a piece of cold cast-iron of 28 lbs. be used to form a
mould, and if this mould be filled with molten iron, the new
piece of metal thus obtained will only weigh 27 lbs. This weight,
of course, is also that of the liquid metal which was required to
fill the mould, formed from a piece weighing 28 lbs.

"For this reason, in making moulds for cast-iron, a measure
is used which is -jV longer than the ordinary measure, if the
piece of iron to be formed is to have the full size of the ordinary
measure.

"Repeated experimetits with a mass of molten iron of

2,000 lbs. gave me further proofs that the causes of this

swimming must be other than the specific weight.
" For my experiments I used four bodies of cast-iron of diffe-

rent shapes, but of the same volume, viz. a plate of 6" inches in

the square and 1" thick, a cube of 3^", a cylinder of 4" diameter,

and 3" height, and a ball of 4" diameter. Each of these four

boti ies measured 36" cube and weighed 7 lbs.

" If the cause of the swimming were the specific weight, an
enual narl- r-f tlif> vnlnmf nf all th«»sp hr>dip<; onfrhl- to rpmain

above the surface of the liquid iron, but such is not the case at
all. The volume above the surface of the liquid iron is different
in each of the four bodies ; it is greatest with the plate and
smallest with the ball. Thus it is dependent on the shape and
position of the surface which rests on the liquid iron,

" In order to come to the real causes of this swimming, I
must first remind the reader that in every hot liqu'd in an open
vessel, in consequence of the more rapid cooling at the surface, a
continuous current is originated, the interior hottest parts a=-cend-
ing and the exterior colder ones descending ; and thus a more or
less visible movement or agitation is produced in the mass.
Such currents occur in every mass of molten iron, and are there
especially remarkable in consequence of a contemporaneous
ascension and separation of slags, which, when they have
arrived at the surface, are generally pushed towards the edges,

" If a solid piece of iron be put on the liquid mass the former
gets at once heated at the expense of the latter ; the portions of
water and of air which are contained in the solid piece get ex-
panded and expelled with considerable force, thus forming a
current in opposition to the ascending one above mentioned.

" This expulsion of air and water may even cause dangerous
explosions, it the usual precaution is neglected to warm the solid
piece somewhat, before it is brought into contact with the liquid
mass.

" Now there is ro doubt that these opposite forces alone are
able to raise the heavier sdid piece more or less according to the
more or less favourable surface it presents.

" But besides this there is to be taken into consideration that
the overweight of the solid piece of iron is diminished by the
previous heating which when the solid piece comes into contact
with the liquid, is at once augmented and that the proportion of
heat of the molten iron to that of the solid piece must to some
extent have an influence on the more or less deep immersion of
the latter.

"A further cause, although a slight one, of this swimming of the
solid piece is the cohesion of the liquid iron ; but at any rate this
becomes of some importance in conjunction with the above-men-
tioned continuous ascending of slags which collect under the
swimming body and retain partly the air expelled by the latter,

helping in this way to keep it afloat
" Solid cast-iron being ^j^ heavier than an equal volume ot

molten iron, the overweight of each of the four bodies used for
my experiments is consequently only j lb., and in the present
case it is therefore only this one quarter of a pound which the
above-mentioned opposite forces have to lift within areas of 12"

to 36" square in order to keep the body swimming,
" On increasing the size of the solid bodies, however, it will

be easily understood that a limit to this swimming will soon be
reached, and indeed I accidentally found this limit on my first

trial in quadrupling the sizes of the four bodies so that each of
them weighed 28 lbs, ; for all the bodies with the exception of
the plate which was 12" in the square and i" thick went to the
bottom. The plat« on being put gently on the liquid mass was
just kept afloat, but its surface was a little below the surface of
the molten iron, i lb. overweight therefore with a surface of
12" in the square could scarcely be kept swimming.
" The behaviour of the other three bodies at the bottom was

remarkable in consequence of a continuous vehement ebullition

accompanied by the shooting out of long white brilliant flames,

and these phenomena can only be attributed to the water and
air expelled by the heat.

"These experiments with bodies of28 lbs. weight show therefore

that above thisweight, without giving to the bodya mere favourable
surface than 12" in the square, these bodies do not what is prc-
perly called swim in the sense that part of the solid body is kept
above the level of the liquid. For if the bodies, for instance the
ball, the cube, and the cylinder on being moved, rise and fall a
little alternately, this can no longer be called swimming, for it is

just the transition from oveiweiglit to equilibnum.
" That the greater or lesser degree of density of the different

sorts of iron will also e-xercise an influence cannot be doubted,
* * Less fortunate but still interesting was an experiment which

I made with four pieces of zinc of the same shapes as the pieces
of iron on 200 lbs. of liquid zinc, when with the pieces of 7 lbs.

each the same thing took place as with the cast-iron pieces of
28 lbs. each on liquid iron, viz., the plate was just kept afloat

and the three other bodies went to the bottom.
" With zinc, therefore, this phenomenon of swimming does not

occur with such heavy bodies as with iron, and this may be
explained by the fact that with zinc, in consequence of the much
smaller differfnw of tpmr>*»ratiirf> Vwtwppn f-h<» linnirl r,r\A flii.
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solid body, the currents mentioned above with reference to the

iron must necessarily be far less strong.

"With similar modifications according to the temperature

required for their liquefaction the swimming takes place vfith all

other metals."

Tycho Brahe's Portrait

In Nature (vol. xv., p. 406) is published a copy of a portrait

of Tycho Brahe in the possession of Dr. Crompton of Man-
chester. Although it seems, from the inscription in the corner,

that the portrait is a contemporary one, there does not appear

to me to be sufficient reason for preferring this portrait, of the

origin of which nothing whatsoever is known, to others of the

same date. Both Tycho's " Epistolse " and " Mechanica " con-

tain an engraving by J. D. Geyn from the year 1586, and if the

newly-discovered portrait really (as conjectured by Dr.

Crompton) should have been painted to be engraved for the
" Mechanica," it can hardly have been considered a good like-

ness, as the engraving by Geyn was preferred. The latter is

very like the portrait on Tycho's large wall-quadrant, of which

an engraving in the " Mechanica" gives us an idea, and which

Tycho himself mentions with the following words :
—" llanc

effigiem magna solertia expressit Thobias Gemperlinus eximius

art'fex (quem mecum Augusta Yindelicorum in Daniam olim

receperam) idque tam competenter, ut vix similior dari possit."

This portrait is from 1587.

The Royal Gallery at Frederiksborg (about twenty English

miles from Copenhagen) contained a fine portrait of Tycho
Brahe, which unfortunately was burned in the great fire in 1859,

when so much of that beautiful castle was destroyed. It agreed

on the whole with the two above-mentioned portraits, while the

long narrow face on the Manchester portrait shows hardly any

resemblance to the features on the others. I may also add, that

the fine monument erected by Tycho Brahe's heirs in the church

in Prague (Teinkirche), where he was buried (of which I have
seen a copy in Copenhagen), is very like Geyn's and Gemperlin's

engravings.

The article which accompanies the portrait in Nature con-

tains several small mistakes, which perhaps also occur in

Brewster's " Martyrs of Science." Tycho was not born in

Sweden but in Denmark, as the province of Schonen (with the

island of Hven) belonged to the latter country from ancient

times and up to 1660, and he was of an ancient Danish noble

family. His castle was called *' Uraniborg " (Latin Urani-

burgum, the Celestial Castle), the Observatory "Stjerneborg"
(Stellseburgum). J. L. E. Dreyer

Observatory, Birr Castle, Ireland

Yellow Crocuses

Can any of your readers elucidate this problem ? When, a
fortnight ago, the yellow crocuses flowered, the sparrows all at

once made a terrible onslaught upon them. I found the gardener

in Lincoln's Inn Gardens one day mourning over a fine line of

crocus plants, every flower of which was in absolute ruins. All
the work of the sparrows, he said. I ^have seen them, too, on
the flower-boxes in my windows here frequently, tearing at the

crocus blooms. Yet now, later, the blue and striped crocuses

are blowing, and the sparrows leave them altogether untouched.
What is there in the London bloom specially that attracts the

London sparrow ? The taste is, I think, peculiar to the town
bird. In gardens at a distance from, and immediately around,
London, I have watched plenty of yellow crocus blossoms, not one
flower of which has been attacked.

Gray's Inn, April 6 Alfred George Renshaw

Tropical Forests of Hampshire
In Mr. J. Starkie Gardner's lecture on The Tropical Forests

of Hampshire (Nature, vol. xv. p. 232), the following state-

ment occurs which is open, I think, to considerable question :

—

'

' All the shipworms generally known to us live only in salt-

water, and are so delicately organised that the slightest mixture of
fresh-water instantly kills them." This sweeping assertion is

partly qualified by allusion to the occurrence of a species described
by Mr. George Jeffries as inhabiting fresh-water, and the fact of
bored wood being found 300 miles up the Gambia River ; still

as Mr. Gardner speaks ol these facts as a " theory" still in need
of verification, I would point out that no waters are more infested
with the shipworm than the deltas of tropical rivers wherein the
water is often largely brackish if not potable.
My own experience is confined to the delta of the Irawadi, a

tangled maze of creeks, the waters of which are brackish or salt

for about a third of the year, and slightly so, and even potable,

during the other months. The large canoes, however, which

traverse these creeks are much injured by some species of ship-

worm, and so little does the easy remedy of exposing them to

fresh-water answer, that the Birmese are in the habit of firing

their bottoms from time to time ; opportunity is taken of a high

spring tide to get the boat well on shore. The ends are sup-

ported on blocks of wood, and a shallow saucer-shaped cavity is

made underneath which is filled with straw or other combustible

matter, which gives a fierce but short-lived flame. Fire is now
applied and the bottom of the boat is for some minutes kept

wrapt in flame, which steams the worms to death in their holes.

I cannot recall any instances of bored wood well above the tide-

way, but wherever the water is occasionally brackish, thus far

the worins seem capable of settling. What species occur in

Pegu I cannot say. Percival Wright has described Nausitora

dunlopei from the rivers of Eastern Bengal, and it may not im-

probably extend to the Irawadi delta, as Novactdina gangetica

and a species of Scaphula closely allied to the Gangetic species

do. The two Birmese species of Scaphula are both estuary

forms, whereas the type of the genus in the Ganges is found a

thousand miles fr>,m the Jea, which suggests the plasticity of

some species, which if met with fossil would be unhesitatingly

regarded as marine. W. Theobald,
Camp, Jhilum District Geological Survey of India

Hog Wallows or Prairie Mounds

In Nature (vol. xv., p. 274), Mr. Wallace quotes a letter

from his brother in regard to the so-called Hog-wallows of

California, in which their origin is ascribed to debris left at the

broad foot of a retiring glacier modified by the erosion of innu-

merable issuing rills, and asks if this structure is known to occur

elsewhere. As I have observed the same formation in many
parts of the Pacific slope and have tried to explain it, I hope
I may be allowed to say a few words on the subject.

The peculiar configuration of surface so well described by Mr.
Wallace, is very widely diffused in America, and has been
described under different names. In California the mounds are

called Hog-ivallows, but elsewhere they are known as Prairie

mounds. Tfiis latter is the better name since they are found
only in grassy, treeless, or nearly treeless regions. They occur
over much of the Prairie region or "plains^' east of the Rocky
Mountains; also over portions of the basin region, e.g., in Ari-

zona ; also over much of the bare grassy portions of California,

e.g., along the lower foothills of the Sierra and adjacent por-

tions or the San Joaquin plains ; also over enormous areas in

Middle Oregon, on the eastern slope of the Cascade mountains,
an undulating grassy region ; also on the level grassy Prairies

about the southern end ot Pugit Sound, Washington territory.

They have been ascribed to the most diverse causes. In Texas,

where they are very small. Prof. Hilgard thinks they are ant-

hills. In Arizona, where they are also imperfectly developed,

Mr. Gilbert thinks they are the ruined habitations of departed
Prairie dogs. In some portions of California, also, where they
are small, they have been popularly ascribed to hiu-rowittgsquir-

rels. In the Prairies, about Pugit Sound, where they are splen-

didly developed, their great size and extreme regularity has
suggested that they are burial mounds, and that the Prairies are

veritable cities of the dead. It is possible that the cause may be
different in different places, but I am sure that no one who has
examined them in California, and especially in Oregon and
W^ashington, can for a moment entertain any of these theories

for the Pacific slope.

In a paper " On the Structure and Age of the Cascade Moun-
tains," published in the American Journal iox March and April,

1874, p. 167 and p. 259, among some miscellaneous points

suggested by the main subject in hand, I discus-s this one of Prairie

mound. I there attribute them to surface erosion under peculiar •

conditions, these conditions being a bare country and a drijt-sotl

finer and more tnovable above and coarser and less movable below.

Erosion removes the finer top-soil, leaving it only in spots. The'
process once commenced, weeds and shrubs take possession of
the mounds as the best soil, or sometimes as the driest spots, and
hold them, preventing or retarding erosion by their roots. In
some cases, perhaps in most cases, a departing vegetation, i.e., a .

vegetation gradually destroyed by increasing dryness, seems to

be an important condition. For my full reasons for holding this ,

view I must refer the reader to my paper, but I may say \Si%-

passing that in the bare hilly regions of Middle Oregon, on the,^

A
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east side of the Cascade Mountains, every stage of gradation

may be traced from circular mounds, through ellipiic, long

elliptic, to ordinary erosion furrows and ridges.

Mr. Wallace asks in conclusion whether so extensive and uni-

form a deposit could be due to glaciers alone, or is it necessary

to suppose submergence ?

In answer I would say that nothing is to me more puzzling

than the drift deposits on the Pacific slope, and I suppose the

same is true everywhere. The prairies about Pugit Sound have

evidently been submerged during the Champlain ei och, and I

suppose the mound structure to have been formed after emer-

gence, and the exceptional perfection of the mounds in that

region may be due to this fact. But there is not the slightest

evidence of submergence in the mound region of Oregon. All

the high, bare, grassy, hilly, easein slopes of the Cascade
Mountains are covered evenly with a pebble and boulder drift,

graduating upwards into a finer top soil. From this surface-soil

are carved the mounds, which cover hill and dale so thickly that,

viewed from an eminence the whole face of the country seems
broken out with measles. This universal drift-covering, twenty

to thirty feet thick over thousands of square miles, I know not

what to call it, unless it be the moraine pro/onde of an ice-

sheet. Joseph Le Conte
University of Cal., Oakland, Cal., March 6

OUR ASTRONOMICAL COLUMN
Winnecke's Comet, 1877, II.—In a note by Prof. Winnecke

in M. Leverrier's Bulletin of April 13, it is remarked with respect

to the elements of the comet discovered by him on April 5, "a
great analogy exists between these elements and those of the

comets 1827, II., and 1852, II., and it acquires a certain import-

ance from the fact that the intervals are nearly equal."

The second comet of 1827 was discovered by Pons at Florence

and Gambart at Marseilles, on June 20, and was observed at

Florence until July 21 ; the original observations will be found

in Astron. Nach., No. 128. The best orbit is by Heiligenstein.

The second comet of 1852 was detected by M. Chacornac at

Marseilles on May 15, and was observed at Vienna till June 8.

On the suggestion of d'Arrest, the elements were calculated by

Hartwig, without any assumption as to the eccentricity, and the

resulting orbit proved to be a hyperbola, which, as d'Arrest

remarked, rendered the identity of this comet with the second

of 1827, which had been suspected by several astronomers very

unlikely. Now, however, that a comet has made its apperrance

after a like interval with elements bearing a certain resemblance

to those of the comets of 1827 and 1852, it may not be without

interest to examine into the possibility of identity a little further.

The elements of the three comets may be taken to be as

follow :

—

1827, ir. 1852, II. 1877, 11.

T ... June 784 ... April IQ'SS ... April 18-14

IT ... 297° 3i'7 ... 280° o''6 ... 252° o'-Q

a ... 318° io'-5 ... 317° 8'-4 ... 317° 5l''3

i ... 43° 38'-8 ... 48" 52'-9 ... 56° 42' 7

q ... 08081 ... 0-9050 ... 0-9283

The motion is retrograde.

It is evident from a comparison of the three orbits that if they

applied to the same comet, great perturbation must have taken

place between the successive returns, the line of apsides in par-

ticular having considerably retrograded, and the inclination of the

orbit increased by several degrees. This suggests an examination

of the path of the comet near the nodes with respect to proxi-

mity to the orbits of the planets.

Assuming the mean of the two intervals for the period of

revolution, we have 24-93 years, and for the semi-axis major

$•5338, and taking as sufficient for our present purpose the peri-

helion distance of 1852, the angle of eccentricity is 63° 22'-4.

Hence it will be found that the radius-vector at the ascending

node is i-ooo8, which is less than 0-013 from the orbit of the

earth ; but to bring the two bodies together at this point the

paisage through perihelion mubt take place about September 3,

which is not the case in any of the above years. At the oppo-

site node the radius-vector is 5-966, not so very much greater

than the radius-vector of Jupiter in the same longitude as

to forbid the hope of finding a much closer approach. Accord-

ingly on calculating the distances at different points of the orbit

about the descending node, it appears on the assumption we
have made with regard to the period of revolution, that in helio-

centric longitude 139° the comet would be distsmt from the orbit

of this powerful planet only 015 of the eanh's mean distance

from the sun, and it would anive in this lonui'ud- ' .out 480
days after perihelion passage, and therefore at the end o 'Sep-

tember, 1828, and the middle of ugust, 1853, but at these

times the heliocentric longitude of Jupiter was about 232° and
265° respectively, and the planet was far removed from the

comet in both years.

The case is a very curious 01 e and possibly unique of its

kind : similarity of elements at three epochs separated by very

nearly equal intervals, and on the assumption of a corresponding

period of revolution, a very near apparent approach to the

planet which so greatly disturbs the cometary orbits, yet action

to account for outstanding differences of elements, could not have

taken place on either occasion of the comet's passage through

the part of its orbit where'great perturbation would be looked for.

A New Comet.—On Monday morning telegraphic intimation

of the discovery of a new comet by M. Borrelly on the evening

of the 14th reached England from Marseilles, and its position

was determined the same night at Mr. Barclay's Observatory,

Lejton. The place is thus given in M. Borrelly's telegram :

—

April 14, at 9h. 30m., R.A. 16° 31', N.P.D. 34° 56'; daily

motion in R.A, + 120', in N.P.D. —50', On the i6lh the

comet was visible enough in a large-sized Berlin " Cometen-

sucher," but was not a bright object in such an instrument.

Observations at Cordoba.—Dr. B. A. Gould, director

of the National Observatory of the Argentine Rcj.ublic at

Cordoba, writes with respect to several objects to which

allusion has been made in this column. Referring to /t

Doradus—after remarking that it was noted as S m. by
Lacaille, 6 m. by RUmker or Dunlop about 1825, and

8^ m. or 9 m. by Moesta, between February i860 and January

1865, Dr. Gould says :
" Our observations of it here have been

on the following dates:— 1870, Dec. 27; 1871, Jan. 19, 30,

March 16, April 13 ; 1873, March 7, on which days it was

looked for in the work upon the Uranometry. Also it has been

observed with the meridian circle 1874, Jan. 12, 26 ; 1875,

Jan. 5, 9, II, 20; 1876, Jan. 5, Feb. 12, 14. Some difficulty

was experienced in recognising it on account of several other

stars of the same order of brightness being situated in its im-

mediate vicinity. The identification was confirmed, however,

as soon as the equatorial telescope was mounted. The estimates

of magnitude were from 8 to 8.^, but I tee no reason to believe

that it has changed since December 1870. * * Mr. Thome
estimated it as 8-3 m. last n'ght" (March 3). Dr. Gould

proceeds, " While writing, let me add a word regarding the red

star in Sculptor, mentioned in the same number of Nature.
This is one of the most intensely red stars which I kno->v in the

sky. But I should neither call it ' orange-red ' nor ' red purple,*

nor 'couleur rose,' but a brilliant scarlet. In such castj, how-

ever, different eyes bear different witness, and differe .t indivi-

duals express themselves very differently to commu licate the

same idea." Dr. Gould intends at the earliest opp atunity, to

obtain numerical values for this and some other star:, ijy means

ofaZohlner's colorimeter. The star to which we r:re alluding

is in R.A. ih. 21m. los, N.P.D. 123° 11' 48" for 187 [O, accord-

ing to observations at Cordoba.

The cluster 7 Argus, respecting which Gillis repoilcd changes

since Sir John Herschel's observations, has been photographed

several times, and Dr. Gould adds that he has simil.irly eight

plates of r} Argus and its surrounding stars—of which a very

large number are secured upon the photograph by an exposure

of eight or ten minutes.
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7 YPICAL LA WS OF HEREDITY 1

III.

IF a g^raphic representation is desired, which will give the

absolute number of survivors at each degree, we must
shape the rampart which forms nature's target so as to be
liighest in the middle and to slope away at each side

according to the law of deviation. Thus Fig. 6 represents

the curved rampart before it has been aimed at ; Fig. 7,

j;fterwards.

1 have taken a block of wood similar to Fig. 4, to repre-

sent the rampart ; it is of equal height throughout. A
cut has been made at right angles to its base with a fret-

saw, to divide it in two portions—that which would
remain after it had been breached, Fig. 5, and the cast

of the breach. Then a second cut with the fret-saw has
been made at right angles to its face, to cut out of the
rampart an equivalent to the heap of pellets that repre-

sents the original population. The gap that would be
made in the heap and the cast that would fill the gap are

curved on two faces, as in the model. This is sufficiently-

represented in Fig. 7.

The operation of natural selection on a population
already arranged according to the law of deviation is

represented more completely in an apparatus, Fig. 8,

which I will set to work immediately.
It is faced with a sheet of glass. The heap, as shown

in the upper compartment of the apparatus, is three inches
in thickness, and the pellets rest on slides. Directly below
the slides, and running from side to side of the apparatus,
is a curved partition, which will separate the pellets as
they fall upon it, into two portions, one that runs to waste
at the back, and another that falls to the front, and forms
a new heap. The curve of the partition is a curve of
deviation. The shape of this heap is identical with the
cast of the gap in Fig. 7. It is highest and thickest in

the middle, and it fines away towards either extremity.

When the slide upon which it rests is removed, the pellets

run down an inclined plane that directs them into a frame
of uniform and shallow depth. The pellets from the deep
central compartments (it has been impossible to represent
in the diagram as many of these as there were in the
apparatus) will stand very high from the bottom of the
shallow frame, while those that came from the distant

compartments will stand even lower than they did before.

It follows that the selected pellets form, in the lower
compartment, a heap of which the scale of deviation is

n-juch more contracted than that of the heap from which
il was derived. It is perfectly normal in shape, owing to

an interesting theoretical property of deviation (see for-

mulae at er,d of this memoir).
Productiveness follows the same general law as sur-

vival, being a percentage of possible production, though
it is usual to look on it as a simple multiple, without
oividing by the 100. In this case the front face of each
compartment in the upper heap represents the number of
the parents of the same class, and the depth of the parti-

tion below that compartment represents the average num-
ber that each individual of that class produces.
To sum up. We now see clearly the way in which the

resemblance of a population is maintained. In the purely
typical case, each of the processes of heredity and selec-

tion is subject to a v/ell-defined and simple law, which
1 have formulated in the appendix. It follows that when
v/e know the values of 1° in the several curves of family
variability, productiveness, and survival, and when we
know the coefficient of reversion, we know absolutely all

about the ways in which that characteristic will be dis-
tributed among the population at large.

I have confined myself in this explanation to purely
typical cases, but it is easy to understand how the factions
of the processes would be modified in those that were

I Lecture delivered at the Royal Institution, Friday evening, February
9 , by Franas Gallon, F.R.S. Continued from p. 514.

not typical. Reversion might not be directed towards
the mean of the race, neither productiveness nor survival
might be greatest in the medium classes, and none of
their laws may be strictly of the typical character. How-
ever, in all cases the general principles would be the same.
Again, the sarrie actions that restrain variability would
restrain the departure of average values beyond certain
limits. The typical laws are those which most nearly
express what takes place in nature generally ; they may
never be exactly correct in any one case, but at the same
time they will always be approximately true and always
serviceable for explanation. We estimate through their

means the effects of the laws of sexual selection, of pro-
ductiveness, and of survival, in aiding that of reversion
in bridling the dispersive effect of family variability. They
show us that natural selection does not act by carving
out each new generation according to a definite pattern
on a Procrustean bed, irrespective of waste. They also

explain hov/ small a contribution is made to future gene-
rations by those who deviate widely from the mean, either

in excess or deficiency, and enable us to calculate whence
the deficiency of exceptional types is supplied. We see

by them that the ordinary genealogical course of a race
consists in a constant outgrowth from its centre, a con-
stant dying away at its margins, and a tendency of the
scanty remnants of all exceptional stock to revert to that
mediocrity, whence the majority of their ancestors origin-

ally sprang.

Appendix.

I will now proceed to formulate the typical , laws. In
what has been written, 1° of deviation has been taken
equal to the " probable error " = C X o'4769 in the well-

According to this, ifknown formula y = —— . e
C sjlT

X — amount of deviation in feet, [inches, or any other
external unit of measurement, then the number of indi-

viduals in any sample who deviate between x and x -{-hx

will vary as <?
'^^ hx (it will be borne in mind that we are

for the most part not concerned with the coefficient in the
above formula).

Let the modulus of deviation {c) in the original popula-
tion, after the process has been gone through, of convert-
ing the measurements of all its members (in respect to

the characteristic in question), to the adult male standard,

be written Co.

1. Sexual selection has been taken as «//, therefore

the population of " parentages " is a population of

which each unit consists of the mean of a couple
taken indiscriminately. This, as well known, will con-
form to the law of deviation, and its modulus which
we will write r^ has already been shown to be equal to

I

2. Reversion is expressed by a fractional coefficient of

the deviation, which we will write r. In the " reverted "

parentages (a phrase whose meaning and object have
already been explained)

-y =
rc sj-n

In short, the population, of which each unit is a reverted
parentage, follows the law of deviation, and has its modulus,
which we will write c^., equal to rc-^^.

3. Productiveness :—We saw that it followed the law of _

deviation ; let its modulus be written f. Then the number
of children to each parentage that differs by the amount of
X from the mean of the parentages generally i^.e., from the £

f^mean of the race), will vary as e

_£!
such parentages varies as e '^^

, therefore if each chil^

but the number of^
A
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absolutely resembled his parent, the number of children

who deviated x would vary as e X e or as

e •' '''
'. Hence the deviations of the children in

their amount and frequency would conform to the law,

and the modulus of the population of children in the sup-

posed case of absolute resemblance to their parents,

which we will write C3, is such that

—

We may, however, consider the parents to be multiplied

Fh; 6.

and the productivity of each of them to be uniform. h
is more convenient than the converse supposition and i'

comes to the same thing. So we will suppose the reverted
parentages to be more numerous but equally prolific, in

which case their modulus will be c^, as above.

4. Family variability was shown by experiment to

follow the law of deviation, its modulus, which we will

write V, being the same for all classes. Therefore the
amount of deviation of any one of the offspring from the
mean of his race is due to the combination of two influ-

ences, the deviation of his " reverted " parentage and his

own family variability ; both of which follow the law o''

deviation. This is obviously an instance of the well-

known law of the " sum of two fallible measures " (Air>

,

" Theory of Errors," § 43). Therefore the modulus of

the population in the present stage, which we will write

c^, is equal to x {v- + c^~).

5. Natural selection follows, as has been explained, the

same general law as productiveness. Let its modulus
be written s ; then the percentage of survivals among
children, who deviate x from the mean, varies as

e ^'^
, and for the same reasons as those already given,

its effect will be to leave the population still in conformity

Fig.

Tr^l^^^T^-

4. c, = f^\v^^c,^
\

S. c,

with the law of deviation, but with an altered modulus,
which we will write f,, and

Putting these together we have, starting with the origi-

nal population having a modulus = c^ :

—

I

2. fa = rc^'

3- ^3.= y , VYj^rl

- V!
i'C,

And lastly, as the condition of maintenance of statistical

resemblance in consecutive generations :

—

6. c-a = t"o.

Hence, given the coefficient r and the moduli v,fy s,

the value of ^o (or c^) can be easily calculated.

In the case of simple descent, which wis the one first

considered, we have nothing to do with c^, but begin from

Ci. Again, as both fertility and natural selection are in

this case uniform, the values of/ and s are infinite. Con-
sequently our equations are reduced to

—

^2 = rcj ; C4 = V [
v" + Ci- \; Ci = Ci,

whence ^ > _ v'^

CA/iL FRIEDRICH GAUSS
Born April 30, 1777, Died February 23, 1855.^

r^E MORGAN in his " Budget of Paradoxes " (p. 187), tells

the following story :—The late Francis Baily wrote a sin-

gular book, ''Account of the Rev. John Flamsieed, the 6rst

Astronomer- Royal :
"

it was published by the Admiralty for

distribution, and the author drew up the distribution list.

' We adopt the date given by the Baron Sartorius von Waltershaiise i in

his " Gauss. Zuin Gediichtniss," Leipzig. 1856. Kncyclopedists and other

authorities are pretty equally divided between this date and April 23. All

the English Cyclopa;diis»e have consulted, with the exception of Chambers's
('874). give April 23. We may also mention that on the list of ^tudents at

the Collegium ("arolinum ilie name is Johann Fiiedtich Karl Gauss. We
have followed Gauss himself in cur heading.
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Certain rumours led to a run upon the Admiralty for copies.

" The Lords were in a difficulty ; but on looking at the list they

saw names, as they thought, which were so obscure, that they

had a right to assume Mr. Baily had included persons who had
no claim to such a compliment as presentation from the Admir-
alty. The secretary requested Mr. Baily to call upon him. 'Mr.
Baily, my Lords are inclined to think that some of the persons

in this list are perhaps not of that note which would justify their

lordships in presenting this work.' ' To whom does your ob-

servation apply, Mr. Secretary.' 'Well, now let us examine
the list ; let me see ; now—now—now—come !—here's Gauss
—7vho^s Gauss ? ' ' Gauss, Mr. Secretary, is the oldest mathe-
matician now living, and is generally thought to be the greatest.'"

Their Lordships ultimately expressed themselves perfectly satis-

fied with the list. Who then was Gauss ? He was the son of a

bricklayer at Brunswick, and it was the wish of his father that

the boy should be a bricklayer too. The lad, however, was
another 'Pascal,^ and early showed a marvellous aptitude for

calculation; indeed he might be said to have "lisped in

numbers," for he used jokingly to say that he could reckon
before he could talk. When scarcely three years old he pointed

out the inaccuracy of an account, " Vater, die Rechnung ist

falsch, es macht so viel," and the boy was right. At the public

school of Biittner he soon attracted the attention of Bartels, sub-

sequently Professor of Mathematics at Dorpat, and father-in-law

of Struve, by whom he was brought under the notice of Charles
William, the reigning Duke of Brunswick. The Duke became
Gauss's good friend, and sent him in 1 792 2 to the Collegium
Carolinum, much against the father's wish. Having nothing

more to learn from the pro'essors here, he went in 1795^ to

Gbttingen, as yet undecided whether to pursue philology or

mathematics. Kaestnerwas at this time mathematical professor,

of whom Gauss said :
" He was the first of geometers among

poets and first of poets among geometers."
Here, too, he was independent of his teachers, and having

made several of his greatest discoveries in analysis (the Higher
Arithmetic especially became his favourite study, and he called

it a divine science^ " l\Iathematics, the Queen of the Sciences,

and Arithmetic, the Queen of Mathematics " •*), henceforth he
made mathematics the main study of his life.

Having finished his college course, he returned to Brunswick,
and in 1798 repaired for a short time to Helmstadt to consult

the library there. Again the next year we find him at Helm-
stadt, and he is now atle to improve his acquaintance with
Pfaff, having had only an hour or two of intercourse with him in

[he previous year, and the two mathematicians were much to-

f;ether, the probability being that Gauss communicated more
ihan he received.^

In 1807, whilst a private teacher at Brunswick, the Emperor
of Russia offered him a chair at the Academy of St. Petersburg,

but by the advice of Olbers he declined the appointment." On
fuly 9 in this year he was appointed the first director of the new
Gbttingen Observatory and Professor of Astronomy in the Uni-
versity. His life henceforth was spent at Gottingen, in the
midst of continuous work ; in other respects it was quite unevent-
ful. From the year 1828, when he was invited to Berlin by
Humboldt to attend a meeting of natural philosophers in that

city, he never left his university until 1854, in which year rail-

way communication was opened up between Hanover and

S c/. Prof. H. J. S. Smith's Presidential Address, Proceedings of London
Mathematical Society, vol. viii p. 18, and Larrouse. At the age of ten he
was acquainted with the Binomial Theorem and the theory of infinite series,
"Gauss. Z Ged," p. 13.

* " Gauss. Zum Gediichtniss," p. 15. Roy. Ast. Soc. Motithly Notices,
vol. xvi. pp. 80-83. larrouse, " Grande Dictionnaire," Paris, 1872, gives
erroneously 1789.

3 Larrouse and Michaud's " Biographic Universelle," Paris, 1856, both
give this date 1794; see also Roy. Ast boc. Monthly Notices.

* " Gauss. Z, Ged.," pp. 79. 86.
5 Roy. Ast. Soc. Notices point out that the idea that Gauss studied under

Pfaff is an erroneous one This error occurs in the "Encyclopaedia Brit
,"

1.856 (8th edition). Laplace, when asked who was the greatest mathema-
tician in Germany, replied, Pfaff; his interrogator said he should have
thought Gauss was. " Oh," replied Laplace, " ffaff est b'en la plus grand
niathematicien de I'Allemagne, mais Gauss est le plus grand mathematicien
lie I'Europp." The statement that Gau-s graduated at Helmstadt in 1799
{ Proceedings of Roy. Snc., vol. vii. p. 598) is erroneous'; see " Gauss. Z.
Gtd.," p. 22. The degree was conferred upon him in nhscntiCi. No infor-
m.ition upon this point is given either in Poggendorff, " Biog. Lit Hand-
uOrterbuch," Leipzig, 1863, or in the Cotthtgische geicltrie Au'^cigen{vcA
vol. for 1855).

' 01ber.s, in a letter to Heeren, states that Gauss had a marked objection
to a mathematical chair; his desire was to obtain the post of astronomer at
an observatory, in order that he might spend all his time upon his observa-
tii^ns and his profound studies for the advancement of science.

Gottingen.^ His life was passed in a simple and regular

manner, he enjoyed good sound health in spite of the fatigues of

night observations, he seldom required a physician until a few
months before his death, when he suffered much from asthma,

which was subsequently complicated by the accession of dropsy.

So passed away in his seventy-eighth year. Gauss, one of the

greatest hghts of the present age, a mathematician worthy to be
placed on the same high platform as Archimedes and Newton.^
We are told that his tastes were simple (he never wore

any of the numerous decorations which were showered down
upon him), and that he had the full knowledge, which men
of genius often have, of his superiority to the mass of

mankind.^ Though he looked upon mathematics as the prin-

cipal means for developing human knowledge,^ he yet fully

recognised the beneficial influence of an acquaintance with

classical literature. He had indeed a wonderful faculty for the

acquisition of languages ; he was acquainted with most of the

European languages, and could speak many of them well.^ At
the age of sixty-two he commenced the study of the Russian

language, and mastered it in two years. Pie took a great

interest too in politics to within a few weeks of his death. His lec-

tures, in which he adopted the analytic method, were exceedingly

clear expositions ; in them he liked to discuss the methods and
the roads by which he had arrived at his great results. He re-

quired the closest attention, and objected to the taking of notes,

lest his hearers should lose the thread of his argument. The
students seated round the lecture-table listened with delight to

the lucid and animated addresses of their master ; addresses

more resembling conversations than set lectures. The chief

figure in this group stands before us with clear, bright eyes, the

right eyebrow raised higher than the left [more Astronomorum), a

forehead high and wide, overhung with grey locks, and a coun-

tenance whose variations were all expressive of the great mind
within." We can wel 1 understand how his pupils reverenced

him and never forgot these meetings. Gauss was always ready

to converse even with persons unacquainted with the subjects he
had made his own, and his animation in doing so bore evidence

to the delight he took in the contemplation of nature. It was
this feeling that led him a short time before his death to have
engraved at the foot of his portrait the following lines as express-

ing best the philosophy of his ideas and of his writings :

—

"Thou, Nature, art my Goddess, to thy laws
My services are bound I

"

" Gauss. Z. Ged.," p. 79. Shakspeare, King Lear, Act L Scene ii.

The full list of Gauss's writings would fill many of our

columns; there is a list on columns 854-857 of PoggendorfT;

Larrouse gives a very full list also, but the most complete list we
know, not including the larger works, is given in the Royal
Society's Catalogue of Scientific Papers. The titles are given

of 124 papers.

One of Gauss's earliest discoveries is the "method of least

squares." This method, though first published by Legendre,

was applied by Gauss as early as the year 1795.'' It is some-

what remarkable that Gauss has devoted so few memoirs to

1 He is said never to have slept from under the roof of his own observatory

but on the one above-named occasion, and in the last-named year, i.e. , the

year before he died, to have seen for the first time a locomotive. During
this visit to Berlin, Gauss made the acquaintance of Weber. "Z. Ged."
p. 61.

2 To use the words of Gauss's successor at Gottingen. A great living

English mathematician says :
" The mathematician lives long and lives

young ; the wings of his soul do not early drop off, nor do its pores become
clogged with the earthy particles blown from the dusty highways of vulgar

life." (Dr. Sylvester's address at the Exeter Meeting of the British Associa-

tion, 1869.) He cites Leibnitz 70, Euler 76, Lagrange 77, Laplace 78, Gauss
78, Plato 82, Newton 85, Archimedes 75 (then killed by a Roman soldier),

Pythagoras 99.
3 "Gauss. Z. Ged.," p. 95. He was a man of determined character, of

strong will, and one who disdained all half-heartedness ; (and p, 102) His
character showed a curious mixture of self-conscious dignity and childlike

simplicity. Larrouse says he was but little communicative and morose, not

to say peevish.
4 A short time before his death he spoke to a celebrated psychologist on the ',

possibility of putting psychology on a mathematical basis.
_ _

J

5 "Gauss. Z. Ged.," p. 94, says he read Gibbon and Macaulay's histories
j

with great interest. He was immensely amused (p. 93) with "The Moon

3

rises broad in the north-west," which occurs in one of Sir W. Scott's novels.
|

He would not tell his friends what had set him laughing until after collecting!

a variety of editions of the novel in question he found that the passage was,j

not a misprint.
_

%
6 We are here indebted to M. Wagener the writer of the notice in the

j
'• Biographie Universelle (Michaud)," Paris, 1856. 1

7 Theoria Motus, lib. ii. § iii. See Glaisher "On the Law of Facility oil

Errors of Observations, and On the Method of Least Squares." Roy. Ast.;

.Soc. Memoirs, vol. xxxix (1872), in which is collected much information on :

the subject. Also Todhunter's " History of Theory of Probability," § 1.017
j

and elsewhere. Roy. Soc. Proceedings, p. 592.
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subjects of an algebraic character. If we except a comparatively
unimportant paper on Descartes' Rule of Signs, which appeared
in Crelle's yournal {1S2S), his only algebraical memoirs relate to

the theorem that every equation has a root. Of this he gave no
less than three distinct demonstrations, one in 1799, one in 1815,
and one in 1 816. That in 1799 formed the subject of his first pub-
lished paper: " Deraonstratio nova theorematis omnem functiu-

nem algebraicam, rationalem integram unius variabilis in factores

reales primi vel secundi gradus resolvi posse "— his inaugural

dissertation as a candidate for the degree of Doctor of Philo-

sophy in the University of Gottingen. This demonstration was
repeated over again in 1849 with certain changes and simplifica-

tions. These demonstrations are prior to any other ;
' for

various reasons those subsequently given by Cauchy have been
justly preferred for insertion in modern text-books.

A new epoch in certain branches of analysis dates from the

publication of the "Disquisitiones Arithmeticse " (Leipzig, 1801),*

and from the researches with which some years later Gauss
supplemented or further developed the theories contained in that

work. We must bear in mind that he found the theory of num-
bers as Euler and Lagrange had left it. The former enriched it

with a multitude of results, relating to Diophantine problems, to

the theory of the residues of powers, and to binary quadratic
forms ; the latter had given the character of a general theory to

some at least of these results by his discovery of the reduction of

quadratic forms and of the true principles of the solution of in-

determinate equations of the second degree. Legendre (with

many additions of his own) had endeavoured to arrange as much
as possible of these scattered fragments of the science into a
systematic whole in his " Essai sur la Theorie des Nombres."
But the " D. Ar." was in the press when this important treatise

appeared, and what in it was new to others was already known
to Gauss. This grand work merits an analysis at our hands, but
lack of space compels us to pass on at once to the fourth section.

The greater portion of it is occupied with a research, which of
itself alone would have placed Gauss in the first rank of mathe-
maticians. " If / and (/ are positive uneven prime numbers, /
has the same quadratic character with regard to g that (/ has with
regard to p ; except when p and ^ are both of the form 4 « -H 3,

in which case the two characters are always opposite, instead of

identical." This is the celebrated Fundamental Theorem of

Gauss, known also as the Law of Quadratic Reciprocity of

T^gendre. Gauss discovered it (by induction) in March, 1795,
before he was eighteen ; the proof given of it in this section he
discovered in April of the year following."^ He cannot at the

earlier date have been aware that the theorem had been already

enunciated (though in a somewhat complex form) by Euler, and
that Legendre had attempted, though unsuccessfully, to prove it

in the Memoirs of the Academy of Paris for 1 784. The question

of priority of enunciation or of demonstrating by induction in

this case is a trifling one ; any rigorous demonstration of it

involved apparently insuperable difficulties. Gauss was not

content with once vanquishing the difficulty, he returns to it

again in the fifth section, and there obtains another demonstra-

tion reposing on entirely different, but perhaps still less elemen-
tary principles. In January, 1808, he submitted a third demon-
stration to the Royal Society of Gottingen ; a fourth in August
of the same year ; a fifth and sixth in February, 181 7. It is no
wonder he should have felt a sort of personal attachment to a

theorem which he had made so completely his own, and which
he used to call the " gem " of the higher arithmetic. His six

demonstrations remained for some time the only efforts in this

direction, but the subject subsequently attracted the attention of

other eminent mathematicians, and several proofs differing sub-

stantially from one another, and from those of Gauss, have been
given.* It would be impossible to exaggerate the important

' This dissertation (Helmstadt, 1799), so little known that Lagrange
appears not to have been acquainted with it, and " Cauchy has received in

trance all the praise due to a first discoverer."—Larrouse.
2 For an amusing notice of this -work see " Biographic nouvelle des Con-

temporains" (Paris, 1822) :
" Cet ouvrage a obtenu un succes d'apres lequel

on serait tente de croire que le charlatanisme en vahit quelquefois jusqu'au do-
inaine des mathematiques"(see Roy. 5oc, Proceedings, pp 590, 591, nhisupra)
Twelve years Iater(" Biographie universelleet portative des Contemporains,"
Paris, 1834) we read, "II suffit de dire qu'en general ses travaux sont estimes
des math^maticiens les plus distingues et qu'ils se recommandent autant par
leur exactitude que par la clartc, la precision et I'elcgance du style."
r.aplace's saying, quoted above, also shows in what estimation Gauss was
held at that date. Lalande speaks of his talent and zeal, " Histoire," p. 813
(1803).

3 See Gauss's note (pp. 475, 476 of vol. i. of his " Werke," edited by
Schering).

* By Jacobi and Eisenstein in Germany, M. Liouville in France ; perhaps
the simplest of all (one allied in its character to the third proof of Gauss) i:^

influence which this theorem has had on the subsequent develop-
ment of arithmetic, and the discovery of its demonstration by
Gauss must be certainly regarded (it was so regarded by him-
self), as one of his greatest scientific achievements. The fifth

section (" the^e marvellous pages ") abounds with subjects, each
of which has been the starting-point of long series of important

researches by subsequent mathematicians. In the Additamenta
to this section Gauss characteristically adds : "ex voto nobis sic

successit ut nihil amplius desiderandum supersit Nov. 30

—

Dec. 3, 1800." It is remarkable that he should never have
published the wonderful researches to which he here alludes.

They first saw the light sixty-three years later in the second
volume of the collected edition of his works. ' Till the time of

Jacobi, it is not too much to say, that the profound researches of

the fourth and fifth sections were passed over with almost uni-

versal neglect, but the seventh section at once made the reputa-

tion of the " D. Ar." The well-known theory of the division of

the circle, comprised ia this section, was received with great

and deserved enthusiasm as a memorable addition to the theory

of equations and to the geometry of the circle. Gauss's note on

§365 ("circulum in 17 partes divisibilem esse georaetrice,

deteximus 1796, Mart 30") -is interesting because'it shows that

he was not yet nineteen when he made this great discovery.

Even more remarkable, however, is a passage (§ 335), in which
he observes that the principles of his mt-thod are applicable to

1777 1877

Carl Friedrich Gauss.

many other functions beside the circular functions, and in par-

y' dx^—^
This almost casual remark shows (as Jacobi long since observed)

that Gauss at the date of the publication of the " D. Ar." had
already examined the nature and properties of the elliptic func-

tions and had discovered their fundamental property, that of

double periodicity. This observation of Jacobi's is amply con-

firmed by the papers on elliptic transcendents, now published in

the third volume of Gauss's collected works.^

The " D. Ar." were to have included an eighth section ; at

first it was intended to contain a complete theory of congruences,

but subsequently Gauss appears to have proposed to continue

the work by a more complete discussion of the theory of the

division of the circle. Manuscript drafts on each of these sub-

jects were found among his papers; the first of them is especially

interesting, as it treats of the general theory of congruences from

a point of view closely alliwi to that subsequently taken by

one by M. Zeller(see Messenger of Matli£i>iatics, No. IviL, January, 1876

for an account by Prof. Paul Mansion).
' The theorem to which they refer had, in the interval, been redisco»ereJ

and demonstrated by Lejeune Dirichlet This demonstration has been to a

certain extent simplified by M. Hermite, and the form of proof found io

Gauss's papers alter hi* death approaches very nearly to that adopted by

M. Hermite.
. , .-

'^ Schering's edition, ubi supra. M. Chasles passes by this discovery with-

out any notice of it ; in this case the language could not be the barrier
:_

" Par suite de notre ignorance de la langue dans laquelle ils sont Merits."

"Aper^u Historique," p. 215. Delambrc gives an account in his " Rapport

Historique sur les progrfes des Sciences," Paris, 1810. In the Roy. Ast. S'oc.

Notice arc some pertinent remarks.

3 On p. 593 Roy. Soc. Obituary Notice will be found the story of Gauss

and Jacobi. For every theorem in the subject of elliptic integrals produced

by the latter. Gauss could show its (cllow .-ioiong his manuscripts.



53^ NA TURE April 19, 1877

Erariste Galois and by MM. Serret and Dedekind. This draft

appears to belong to the years 1797 and 1798.

To complete our hasty sketch of the arithmetical works we
need only mention (i) the remarkable interpretation of the

arithmetical theory of positive binary and ternary quadratic

forms, which will be found in his review of the works of L.

Seebe'r [1831] ("Werke," vol. ii. p. 188) ; and (2) the two im-

portant memoirs on the theory of biquadratic residues (1825 and

1831). In the second of these memoirs he gives a theorem of

biquadratic reciprocity between any two prime numbers no less

important than the quadratic law, viz., " If /i and/j are two
primary prime numbers, the biquadratic character of p^ with

regard to/2 is the same as that of p^ with regard to p-^," This

theorem itself and the introduction of imaginary integers upon
which it depends, are memorable in the history of arithmetic for

the number and variety of the researches to which they have

given rise.^

A writer remarks each work of Gauss is an event in the history

of science, a revolution, which, overturning the old theories and
methods, replaces them by new ones and advances science to a

height which no one had before dreamed of.^ We have gii-en

proof of this in one branch of mathematics ; we shall see that the

witness is true as to other branches also.

The discovery of the planet Ceres at Palermo on the first day
of the present century led to Gauss's taking up the subject of

astronomy. He did not come into possession of the requisite

data until the October following. In a few weeks he de-

termined the elements of its orbit with sufficient accuracy so

that the Baron de Zach was enabled to rediscover the planet at

the first attempt he made for that purpose on December 7. This
discovery was soon followed by that of three other small

planets. These discoveries supplied Gauss with the means of

further improving his solution of tlie problem, and in 1809 he
brought out at Hamburg his " Theoria motus corporum caeles-

tium in sectionibus conicis solem ambientium." This contains

an '
' elaborate discussion of the various problems which present

themselves in the determination of the movements of planets

and comets from observations made on them under any circum-

stances." ' Gauss's other astronomical researches are chiefly con-

tained in De Zach's Monathche Correspondenz, the Transactions

of the Royal Society of Gottingen, and the Astronomische Nach-
richten ; all are contributions of the highest order of excellence.

Gauss' Birthplace ia Brunswick.

To astronomy Gauss joined geodesy, and the Hanoverian Govern-
ment charged him with the triangulation and measurement of an
arc of the meridian between Gottingen and Altona. This he
accomplished between the years 1821 and 1824. For carrying
out his purpose he invented many methods quite original. ^ It

was his intention to publish an extensive work upon geodesy,
but he did not accomplish his purpose. He contributed two
memoirs on the subject to the Royal Society of Berlin (1844,
1847).

* In our account of Gauss's arithmetical work we have throughout reely
referred to Prof. H.J. S. Smith's presidential address (see above) and his
two reports on the theory of numbers (Brit. Assoc. Reports, 1859, pp.
228-267 ; i860, pp. 120-172). But we are still more deeply indebted to him
for references and criticisms most kindly given in the midst of the pressing
dauns of his other numerous engagements.

«<
^.^^Sener, in Michaud's " Biographic Universelle." Prot. Cayley writes.
All that Gauss has written is first rate ; the interesting thing would be to

show the influence of his different memoirs in bringing to their present con-
dition the subjects to which they relate, but this is to write a History of
Mathematics from the year 1800."

3 He invented the heliotrope to render angles visible at as g^-eat a dis-
tance as possible ; this he did by reflectmg the rays of the sun. He also
devised a method for the correction of the errors which occur in an exten-
sive system of triangulation.—" Gauss. Z. Ged.," pp. 51-53.;

Mr. Todhunter in his " History of the Theories of Attraction,"

devotes §§ 11 62-1 175 to an analysis of a memoir by Gauss,
*' Theoria attractionis corporum sphseroidicorum ellipticorum

homogeneorum methodo nova tractata" (Royal Society of Gottin-

gen, March 18, 1813). Mr. Todhunter says, "he completely

succeeds in his design ; his solution is both simple and elegant." "

He further remarks, '

' Gauss's writings are distinguished for the

combination of mathematical ability with power of expression ;

in his hands Latin and German rival French itself for clearness

and precision."

In another of Mr. Todhunter's works ("Calculus of Varia-

tions," 1861) he discusses in his third chapter (pp. 37-52) a memoir

' Roy. Soc. Proceedings, p. 592 ; Roy. Ast. Soc. Monthly Notices (as above*.
A curious fact is recorded. The preface to this work is dated March 28, 1809,

just two centuries after Kepler's " Praefatio de Stella Martis," March 28.

1609; "Gauss. Z. Ged.," p. 40. After the publication of this work Gauss
became "a memher of all the learned societies from the Polar Circle to

the Tropics."
2 Chasles (quoted by Todhunter) calls it "le beau m^moire de M. Gauss."

Another celebrated memoir, " AUgemeine Lehrsatze . . . Anziehungs- und
Abstossungs-krafte ' (Leipsic, 1840), is treated by Todhunter, § 1,253. In this

last Gauss uses the name Potential (apparently independent of Green)

§ 790. See also Maxwell's " Electricity," § 70,

I
ij

f
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by Gauss entitled " Princlpia gtneralia Theorise figurae Fluido-
rum in statu aequilibrii " (Royal Society of Gottingen, 1833).^ It

relates to the theory of capillary attraction, and demonstrates
in a new way some results which had already been obtained by
Laplace. The part analysed by Mr. Todhunter is that devoted
to the solution of a problem in the calculus of variations, "in-
volving the variation of a certain double integral, thelimits of the

integration being also variable ; it is the earliest example of the

solution of such a problem." In 1831 we find Gauss com-
mencing the study of crystallography ; in a few weeks he had
mastered the subject. We find that the question of the rational-

ity or irrationality of the ratios of the crystallographic coefficients

had attracted his attention.^

We can only touch upon Gauss's further contributions to

{;eometry.^ To him are due many fundamental theorems in the

theory of curve-surfaces ; also on the development of surfaces
;

thus it was he who found the equation to developable surfaces.

He was used to say " that he had laid aside several questions

which he had treated analytically, and hoped to apply to them
geometrical methods in a future state of existence, when his

conceptions of space should have become amplified and ex-

tended." *

Those not acquainted with Gauss's writings would think we
must have exhausted our account of them. In 1831, however,

on Weber's arrival at Gottingen, physical questions took the

first place in Gauss's thoughts, and separately and in conjunction

many works were brought out by these two philosophers. There
is so full an account of Gauss's achievements in this direction in

the Royal Society's Obituary Notice, that we need only refer to

it." His contributions, we may briefly say, to the knowledge of

electro-magnetism and terrestrial magnetism were perhaps the

most considerable and important of his achievements. He in-

vented the magnetometer, and was one of the first to point out

the possibility of sending signals by galvanic currents, and so

contributed to the invention of the electric telegraph.
'^ " If we except the great name of Newton (and the exception

is one which Gauss himself would have been delighted to make)
it is probable that no mathematician of any age or country has

ever surpassed Gauss in the combination of an abundant fertility

of invention with an absolute rigorousness in demonstration,

which the ancient Greeks themselves might have envied. It

may be admitted, without any disparagement to the eminence of

such great mathematicians as Euler and Cauchy that they were

so overwhelmed with the exuberant wealth of their own creations,

and so fascinated by the interest attaching to the results at which

they arrived, that they did not greatly care to expend their time

in arranging their ideas in a strictly logical order, or even in

establishing by irrefragable proof propositions which they instinc-

tively felt, and could almost see to be true. With Gauss the

case was otherwise It may seem paradoxical, but it is

probably nevertheless true that it is precisely the effort after a

logical perfection of form which has rendered the writings of

Gauss open to the charge of obscurity and unnecessary difficulty.

The fact is that there is neither obscurity nor difficulty in his

•writings, as long as we read them in the submissive spirit in

•which an intelligent schoolboy is made to read his Euclid.

• Read Sept. 28, 1829.
' See Gauss's review of Seeber's Untersuchungen iiber die Eigenschaften

der positiven ternaren quadratischen formen" in the Gottingen gclehrte

Anzdgen (1831) or Crcltc, vol. xx. p. 312. Prof. H. J. S. Smith " On the

Conditions of Perpendicularity in a Parallelopipedal System." (London Math.
Society's Procccdins^s, December, 1876). His method of drawing the crystals

w.-is essentially the same as that devised subsequently by Prof. Miller, of

^Cambridge. "Gauss. Z. Ged..' p. 61.
3 Disquisitiones generales circasuperficies curvas(7'r««.rrtc//o«.r, Gotiingen,

1827).
' * " Gauss. Z. Ged.," p. 81, quoted by Prof Sylvester (?</'/ w/m). Gauss s

onnection with the so-called Gaussian logarithms is pointed out on p. 75 of

be Report of the Committee on Mathematical Tables (Brit. Assoc, 1873.)

Reporter, Mr. J. W. L. Glaisher.
5 "Gauss, as a member of the German Magnetic Union, brought his power-

Ill intellect to bear on the theory of magnetism and on the methods of

^serving it, and he not only added greatly to our knowledge of the theory

[attractions, but reconstructed the whole of magnetic science as regards

c instruments used, the methods of observation, and the calculation of the

^sults, so that his memoirs on Terrestrial Magnetism may be taken as

ttodels of physical research by all those who are engaged in the measure-

Bent of any of the forces in nature."—Prof. Clerk-Maxwell's " Electricity

dd Magnetism "
(1873), p. viii. We may also refer for a statement of some

J Gauss's discoveries to §§ 14c, 144, 409, 421, 454, 706, and 744. Cf also

Prof. Maxwell's Address (Brit. As^oc , Liverpool, 1870). Pp. 594-598 for

Accounts of the memoir " Intensitas vis magneticae terrestris ad mensuram
absolutam revocata" (1832) and of the Theory of the Earth's Magnetism

,(1830) :
" Allgemeine 'Iheorie des Eidmagnetismus. ., n r6 We quote freely fiom notes placed at our service for this articl<? by Prof.

I. J. S. Smith. " Summus Newton," "Gauss. Z. Ged.," p. 84.

Every assertion that is mafle is fully proved, and the assertions

succeed one another in a perfectly just analogical order ; there is

nothing so far of which we cin complain. But when we have
finished the perusal, we soon begin to feel that our work is but

begun, that we are still standing on the threshold of the temple,

and that there is a secret which lies behind the veil and is as yet

concealed from us .... no vestige appears of the process by
which the result itself was obtained, perhaps not even a trace of

the considerations which suggested the successive steps of the

demonstration. Gauss says more than once that, for brevity, he
only gives the synthesis, and suppresses the analysis of his pro-

positions. ^ Patica sed matttra' y/treiht words with which he
delighted to describe the character which he endeavoured to

impress upon his mathematical writings If, on the other

hand, we turn to a memoir of Euler's, there is a sort of free and
luxuriant gracefulness about the whole performance, which tells

of the quiet pleasure which Euler must have taken in each step

of his work ; but we are conscious nevertheless that we are at an
immense distance from the severe grandeur of design which is

characteristic of all Gauss's greater efforts. The preceding criti-

cism, if just, ought not to appear wholly trivial ; for though
it is quite true that in any mathematical work the sub-

stance is immeasurably more important than the form, yet

it cannot be doubted that many mathematical memoirs of

our own time suffer greatly (if we may dare to say so)

from a certain slovenliness in the mode of presentation ; and
that (whatever may be the value of their contents) they are

stamped with a character of slightness and perishableness,

which contrasts strongly with the adamantine solidity and
clear hard modelling, which (we may be sure) will keep the

writings of Gauss from being forgotten long after the chief results

and methods contained in them have been incorporated in trea-

tises more easily read, and have come to form a part of the

common patrimony of all working mathematicians. And we
must never forget (what in an age so fertile of new mathematical

conceptions as our own, we are only too apt to forget), that it is

the business of mathematical science not only to discover new
truths and new methods, but also to establish them, at whatever

cost of time and labour, upon a basis of irrefragable reasoning.
" The fxadr^fiaTLKos TndavoKoywv has no more right to be listened

to now than he had in the days of Aristotle ; but it must be

owned that since the invention of the ' royal roads ' of analysis,

defective modes of reasoning and of proof have had a chance of

obtaining currency which they never had before. It is not the

greatest, but it is perhaps not the least, of Gauss's claims to the

admiration of mathematicians, that, while fully penetrated with

a sense of the vastness of the science, he exacted the utmost

rigorousness in every part of it, never passed over a difficulty, as

if it did not exist, and never accepted a theorem as true beyond

the limits within which it could actually be demonstrated."

It will be evident to our readers that this notice has been

drawn up with a purpose. The town of Brunswick proposes to

celebrate the hundredth anniversary of Gauss's birthday, ar.d the

committee hope to have received before the 30th instant, suffi-

cient subscriptions to enable them to lay the foundaticm stone of

a memorial statue. We have endeavoured to present in a strong

light 1 the claims which this great mathematician has upon

mathematicians, not only in Germany, but on mathematicians

in this country.'-^

Gauss might himself have considered his works his best

monument (" exegi monumentum aere perennius,") and possibly if

sufficient funds flow in, the committee might see their way to

the bringing out a centenary edition of them. In this way they

would confer a great boon upon mathematicians everywhere, for

at present his writings are, as our great mathematical historian

writes, "very costly."^ R.Tucker

I Our task has given us much pleasure ; it has been accomplished in the

midst of many interruptions. All our authorities have been given. We
close, as the author of the Book of Maccabees closes, with saying : If

I have done well and as is htting the story, it is that which I desired ; but

if slenderly and meanly, it is that which I could attain unto." Subscriptions

may be sent to the office of Nature up to the 26th instant.

- ' Sein Tod wird nicht allcin in alien deutschcn Laiiden sondern auch

unter alien gebildeten Nationen der Welt die tiefste Trauer erzeugen."

Gelchrtc Anzcigm, No. 16, December 3, 1855.

3 Carl t'rieclrich Gauss' Werke, Herausgegeben von der koniglichen

Cesellschaft der Wissenschaften zu Giktingen : vol. 1. ii. 1863, vol in. i8e6,

vol iv. 1873, vol. V. 1867, vol. vi. 1874, vol. vii. 1871. These are all wc

have seen. Che editor is Schering. Ihe house in which Gauss was born

bore the number 1550, and was situated on the west side of the Wenden-

graben. It now h.-is a memorial tablet. The house was sold in 1804, and

the family removed to another in the Miihlenstrasse, near St. Giles s

Church. "Z. Ged.," p. 8.
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METEOROLOGICAL NOTES
Meteorological Lustrum of 1871-75.—To the seventh

Meteorological Report of the Grand Duchy of Baden, by PI*

Oscar Ruppel of Carlsruhe, just published, there is appended a

paper giving the averages of the observations of pressure, tem-

perature, humidity, rain, and snow, and thunderstorms made at

the sixteen stations of the Grand Duchy during the Meteoro-

logical Lustrum ending with 1875. Considering the many
• physical and climatical inquiries of the highest importance which

such averages, calculated for absolutely the same terms of years

over considerable portions of the earth's surface, are certain

greatly to elucidate, it is to be hoped that other meteorological

institutes and societies will take the trouble to prepare and pub-

lish similar averages for their respective countries. In view of

the more special inquiries which such averages are calculated to

further, it will be necessary that anemometrical averages be in-

cluded, and that all the averages be given for each of the differ-

ent hours of observation.

Distribution of Barometers in France.—In virtue

of the President's decree, signed by M. Thiers, for recr-

ganising the French National Observatory, that establish-

ment issues weather warnings for agricultural purposes. As
it was impossible to send 40,000 telegrams daily (one

to each parish) without gradually extending the institution,

M. Leverrier decided that the daily telegrams should be sent

only to those parishes which possessed an aneroid barometer and
made arrangements for exposing it to public inspection at the

same place where the official warnings were posted. Having
obtained ready assistance from the Association Scientifique de

France, of which he is the president, M. Leverrier was enabled

to make the price of the aneroids as low as 20 francs (16^-.).

From the beginning, of the year about 800 communes purchased

the barometer, and now enjoy the free transmission of weather

warnings. The number is increasing at the rate of about ten a

day, and it is supposed that by the end of the present year 10,000

communes will be in constant communication with the national

Observatory. The public barometer is to be used by local

observers for interpreting, on their own responsibility, the

weather-warnings issued by the Observatory. Special meteo-
rological organisations have already issued general rules for this

purpose partially based on Fitzroy's " Weather Manual," partly

on special observations. The mean pressure for all these baro-

meters, irrespective of the altitude of the stations is to be con-

sidered 760 mm., as it was supposed impossible to establish

comparisons without thus displacing the variable. Isobaric

curves are drawn daily on observatory maps after each obser-

vation has undergone correction by a constant number. M.
Leverrier has established a lule for the determination of that

constant. When he supposes the weather will be quite settled

for a few days he sends to his coi respondents a telegram stating

attention, reglage. Each correspondent is ordered to observe the
barometer at 6 p.m., and on the two following days at 9 a.w.

and 6 p.m. The result of these three observations in millimetres
is to be sent to the observatory for the determination of the value
of the correction. When that number has been found it is sent

to the station through the Minister of Public Instruction. The
Mayor is informed officially how many divisions the indicating

needle of his aneroid must be turned, left or right, in order that
the correct reading may be read.

Storm in the Southern and Eastern Counties.—A
storm of unusual violence swept over this part of Ergland en
Wednesday last week, rising in Hertfordshire to a fearful hurri-
cane. At Sacombe the whole of the farm buildings occupied by
Mr. Mardeil were destroyed, and one of his workmen killed.
Large trees were broken across, hundreds of fruit-trees uprooted
and carried away, and a large wall blown down. In a wood
near Little Munden, one hundred fir trees were destroyed.

Auroras in Canada during the Past Winter.—We
learn from a correspondent in Ontario that auroral phenomena
have been unusually rare in that part of Canada during the four

months preceding the middle of March. In that region, where
auroras are usually very brilliant and frequent at that season of

the year, only two hsve been noticed during these four months.

Solar Radiation in Winter and Summer.—M. A.
Crova communicates to the Bulletin International of the Paris

Observatory, March 20, a note on some observations he made
near Montpellier on Jsnuary 4 and July 11, 1876, with the view
of ascertaining the calorific intensity of solar radiation received at

the surface of the ground in winter and summer. These two days

were selected as being characterised throughout by uninterrupted

brilliant sunshine, and, there being no sea-breeze, uninterrupted

calorific transparency of the air, and as being as near as possible

to the winter and summer solstice respectively. The results

arrived at are that the heat received normally on January 4 was
0'6io of that received on July 1 1, and the heat received over the

surface of the ground on January 4 was o'28i of that received

on July II. These results give a measure of the inequalities

produced in winter and in summer by the obliquity of the sun's

rays and by the duration of the sun above the horizon, between
the absolute values of the intensity of solar radiation, and be-

tween the relations of the quantity of heat emitted directly to

that which is received over the horizontal surface of the ground.

Hailstones in India.—Dr. Bonavia, of Lucknow, sends

us the following:— On Apiil 12, 1876, at 8.30 p.m., after a
great deal of lightning and thunder in the north-west, a hail-

storm occurred in Lucknow. We evidently only got the edge
of the storm, as it was passing towards the north-east. The fall

of hail was not plentiful, but the generality of the stones were
enormous. The hailstones were of all sizes, from that of peas
and marbles to that of oranges, two inches and more in diameter.

The largest I measured, about half-an-hour after the fall, was a
flat oval, resembling a paper-weight, M-iih a depression in the

centre above and below. Its circumference measured eight

inches, its long diameter 2\ inches, its short diameter 2\ inches,

its thickness \\ inches. Two others I measured had a circum-

ference of 74 inches and 6J inches respectively. Some were of
the above shape ; others almost spherical ; others might have
readily served as models gf the large flat China peach, with a
depression above and below. Most of them had curious rr.am-

millary projections all over the surface, which strongly reminded
one of some kind of Echinus. Their internal structure can best

be described by stating that it resembled exactly that of agates.

It consisted of concentric layers, with a more or less wavy out-

line, commencing from a small nucleus. The layers varied in

thickness. Some were transparent ; others opaque. One Isrge

oval stone, instead of having, like others, its nucleus in the
centre of its oval, had it quite at one end. The nucleus was the
size of a small marble ; it was spherical, but the sphere was not
complete. It appeared as if a small round hailstone had first

been formed, then a bit of it chipped off, and afterwards a large

oval hailstone agglomerated round it, leaving it at one end of the
oval. I have been informed that one hailstone, weighed some
time after it fell, was four ounces in weight ; another weighed

2\ ounces.

The Weather of Europe.—We have received th(

Monthly Weather Reports of the Deutsche Seewarte for Marchj
and April, 1876, in which the main features of the weath(
of Europe during these months are briefly deti:.iled b
various well-known meteorologists, particular attention bei;

given to the remarkable storm of March 12 in its progn
over the Continent. The tracks of all the storms of Europe dv riD(

each month are shown by maps, and tables of figures are given
the means of the various meteorological elements for Germany
parts of the continent adjoining, from which the meteorology of
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large portion of Europe could be graphically presented. We are

much gratified to receive an intimation from the Seewarte that in

future the Monthly Reports will be published regularly at the

end of the second month after the one to which the Report re-

lates. It would be a great boon if small maps accompanied the

Report, showing the mean pressure, temperature, rainfall, and
direction of wind, in a manner similar to what is so well done
by the United States of America.

Ball Lightning.—A very fine display of this interesting

meteor was witnessed at Vence, in the south-east of France, on
the night of March 21-22, by M. Ed. Blanc, of which an inter-

esting detailed account has just appeared in the Comptes Rendus

of the French Academy, p. 666. Toward midnight there was
observed, about eleven miles north-east of Vence, a large black

thundery cloud, in a state of extreme agitation, and continually

raising and lowering its position. At the upper part of this

cloud three or four balls of fire issued every two minutes, as if

from the invisible centre of the cloud, diverging in all directions,

and after running a course of from six to eight degrees, broke

silently with effulgent brightness. Their apparent diameter, as

seen at a distance of eleven mile, was about a degree. They
were mostly of a reddish colour a few, however, being of a

yellowish tinge, but all of them assumed a white colour in the

act of bursting. Their course, which was horizontal and parallel

to the plane of the cloud, was relatively slow, not exceeding two

degrees per second, and they bare a strong resemblance to

immense soap-bubbles, both as regards apparent lightness and

general appearance. From time to time a discharge of lightning

passed through the cloud from above downwards, followed some

seconds after by a dull rumbling sound. The cloud, with its fine

display of fire-balls, took a course from east to west, passing

about a league to the north of Vence. The glimmering of the

lightning with its low dull thunderous sound continued for more

than an hour, after which the sky became darker and darker

;

rain mixed with hailstones fell, and lightning, accompanied with

thunder, furrowed the sky in all directions.

NOTES
The President of the Royal Astronomical Society has

announced that the Council of that Society have determined to

advance the requisite funds to enable Mr. Gill to carry out his

projected expedition to the island of Ascension to measure the

parallax of Mars at the approaching opposition, in the expecta-

tion that they will be aided by Government or out of the Govern-

ment grant to the Royal Society. At all events the Royal

Astronomical Society will not allow the opportunity of making

this important observation to be lost. Its duty in the matter was

evident, and it has not hesitated for a moment in doing it. Mr.

Gill will embark for the island of Ascension towards the end of

next month.

Sir Robert Christison, who has been in failing health

for some time, has resigned the Chair of Materia Medica

in the University of Edinburgh, which he has held with such

distinction since the year 1832. Sir Robert, before being ap-

pointed to the Chair he has now relinquished, had filled for ten

years that of Medical Jurisprudence.

Last Sunday evening the first of a course of eight lectures to

working men on science and literature was delivered at the

St. Alban's Schools, Holbom. The lecture was by Mr. R.

Bowdler Sharpe, of the British Museum ; the subject, " Birds of

Trey and their Geographical Distribution." Mr. Mackonochie

deserves the hearty thanks of all interested in the welfare of the

working classes for having undertaken so liberal an enterprise.

The Annual Meeting of the Yorkshire College of Science

was held at Leeds on the l6th inst. A highly satisfactory report

was presented, in which it was urged that the college should

now apply for a charter of incorporation. The great desirability

of establishing a classical side in the college was recognised in

the report and by the president. Lord F. Cavendish, and other

speakers, and there is every reason to hope that in no long time

the Yorkshire College will be a flourishing rival of Owens Col-

lege. The munificence of the Clothworkers' Company deserves

all praise and imitation ; its last gift to the College is one of

10,000/.

Dr. Janssen has removed his photographic apparatus from

the Boulevard Ornano to Meudon, where he is establishing, in

barracks given by the French War Office, a permanent physical

observatory at the expense of the Government.

On April 23 next the Paris Academy of Sciences will hold its

anniversary meeting for the distribution of prizes. M. Dumas
will deliver a lecture on the two brothers Alexander and Adolphe

Brogniard, both of them members of the Academy of Sciences.

Admiral Paris will be in the chair.

The Paris Physical Society held its anniversary meeting on

April 5. Various apparatus were exhibited, including a number

of radiometers, M. Bischoff's gas engine without refrigerator,

and a Mouchat rellector for utilising the heat from the sun.

It has been decided by the Committee of the French Societes

Savants that special warnings should be sent to the coal pits

when large depressions are foreseen, in order to suggest precautions

against an escape of fire-damp. Many mining engineers believe

that the system will be efhcacious. Experience will soon settle

the question.

The U.S. Congress having appropriated 18,000 dollars for a

Commission to report on the depredations of the Rocky Moun-

tain locusts, the Secretary of the Interior has appointed as mem
bers of the Commission Prof. C. V. Riley, Dr. Cyrus Thomas,

and Dr. A. S. Packard. The Commissioners have already mapped

out their work for the season, and will direct their attention to

insect enemies and parasites, mechanical means for the destruc-

tion of the pests, geographical distribution, agricultural bearings

of the subject, anatomy and embryology, remedial measures and

migrations, &c. Bulletins giving the results of the Commission's

inquiries will be issued at intervals.

The opening meeting of the Yorkshire Naturalists' Union

(formerly known as the West Riding Consolidated Naturalists'

Society) was held at Pontefract on Easter Monday, April 2, and

proved a great success in every way. The Union is a confedera-

tion of twenty-four Natural History and Scientific Societies in

Yorkshire, banded together for the purpose of holding each

summer a combined series of excursions and meetings, of inves-

tigating the fauna and flora of the country, and of publishing the

results. The union is divided into five sections, viz., vertebrate

zoology, conchology, entomology, botany, and geology, which

work on the principle of the British Association. This

plan was tried for the first time at Pontefract, and so far as

it went proved a decided success. The towns represented in the

Union are Huddersfield {three societies), Ileckmondwike, Clay-

ton West, Barnsley, Wakefield, Ovenden, Stoinland, Ripponden,

Holmfirth, Liversedge, Rastrick, Mirfield, Honley, Middles-

town, Paddock, Bradford, Leeds (two societies), Goole, York,

Selby, and Sheffield, numbering in the aggregate nearly 1,200

members. The next meeting will be held at Wetherly, on Whit

Monday, May 21.

At the last meeting of the French Anthropological

Society, a long report was read which showed that Druidism

was not quite extinct in Britanny, some country people still

adhering to Pagan practices in spite of the priests' exertions. It

was noticed that the clergy were anxious to destroy menhirs and
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other similar relics. A petition has been sent to ihe ministry to

put a stop to this iconoclastic zeal.

A WORK has just appeared in Berlin from the pen of Fried-

rich von Biirenbach. in which the author endeavours to show

that the main features of the evolution theory were partially

comprehended and advocated by Herder.

The German Ornithological Society instituted, during the

past year, an extensive series of observations by means of sche-

dules, on the dates of nest-building, appearance of the young

broods, movements of migratory burds, &c. The statistics

resulting from the first year's observations are now being com-

piled and will shortly be issued in book form.

The following College Lectures in the Natural Sciences will

be given at Cambridge during Easter Term, 1877 :—Gonville

and Caius College : On Organic Analysis and Elementary Or-

ganic Chemistry, by Mr. Apjohn. Christ's College: On the

Elements of Electricity and Magnetism, by Mr. Chrystal. St.

John's College : On Chemistry, by Mr. Main. Instruction in

Practical Chemistry will also be given. On Stratigraphical

Geology, by Mr. Bonney ; On Elementary Geology ; On Palaeon-

tology, by Mr. Bonney. Trinity College : On Electricity (con-

tinued), by Mr. Trotter; Elementary Physics (Light, &c.), by

Mr. Trotter ; Vertebrate Embryology with Practical work, by

Mr. Balfour ; Practical Elementary Biology, by the Trinity

Prselector in Physiology (Dr. Michael Foster). Sidney Sussex

College : On the Morphology of Cryptogams, by Mr. Hicks.

Downing College : On Chemistry, by Mr. Lewis ; On Com-

parative Anatomy and Physiology, by Mr. Saunders.

The Trieste papers describe an extensive stalactite cavern,

consisting of several galleries, lately discovered in the neigh-

bourhood of the city.

Another valuable addition has been made to the already

enormous ethnographical treasures of the Berlin Museum by the

purchase of the extensive collections of the African traveller,

Piaggia, The explorer, Schweinfurth calls it the best collec-

tion of the kind in existence, and unrivalled in its special de-

partment. Although much larger sums were offered by specu-

lators, Piaggia preferred to dispose of it for 75,000/, to the Berlin

Museum, with the condition that -it Should be preserved in

special apartments bearing his name.

Father Secchi has invented a new electric seismograph

with moving smoked paper, which indicates the direction, num-
ber, intensity, duration of the shock?, and many other details of

great value in connection with seismography.

The principal article in the April number of Petermann's

Miitheilungen is on the condition of the bed of the Pacific Ocean

based on the researches of the Tuscarora, the Challenger, and

the Gazelle. It is accompanied by a carefully prepared and
unusually clear chart, showing by a variety of tints the results

which have been obtained.

The forthcoming number of the Italian geographical journal

Cosmos will contain an article urging that Italy ought to take a

part in Arctic exploration.

It is stated that the Berlin gorilla, to which we have referred

on more than one occasion, is to be brought to London during
the present season.

The annual session of the Congress of French Learned Societies

took place at the Sorbonne on April 4, 5, 6, and 7, More than
1,000 savants from all parts of France, mostly professors in the
several academies, were registered, 300 of whom belong to the

. scientific sections. M. Leverrier v/as the president of the scien-
tific dei artment. The question of weather warnings raised seve-
ral interesting discussions. The final meeting took plaqe as usual

on the 7tb, the minister lor public instruction, M. Waddington,

being in the chair. Gold medals were granted to M. Alluard, of

the Puy de-Dome Observatory ; M. Tisserand, astronomer to the

Observatory of Toulouse ; Rollin, professor at Bordeaux for

meteorology ; Rouville, professor at Montpellier for geology ;

Grand-Eury, professor at the School of Mines at St. Etienne for

geology. Nine silver medals were also granted to several provin-

cial scientific men, and a number of similar distinctions to the

members of the other sections.

The Geographical Society of Paris held last week an ex*^ra-

ordinary meeting for the purpose of procuring funds to build a

large house for its own use to be ready by the time of the next

International Exhibition. A sum of 300,000 francs is neces-

sary, and will be raised by 1,000 bonds of 300 francs each.

M. Leverrier has been elected President of the Association

Scientifique de France for the fifteenth time. The society spent

about 1,200/. in scientific experiments last year.

We have received from the United States Geological Survey

a Hypsometric Map of the United States and a Drainage Map
of Colorado.

News has been again received at Munich after a long time,

from the African traveller. Dr. Erwin v. Bary. He had safely

returned to Ghat from his journey into the Valley Mihero. He
is the first European who has visited the hot springs of Sebar-

baret, and seen the crocodile-pond. Interesting geological and

geognostlc, results, with a collection of many hitherto unknown

plants have been gained from this journey. It was very dangerous

owing to the war of the Asgar with the Hogar of Tuareg, and

the traveller was in constant risk of attack. The sheikh of

Tuareg, Jehenuchen, 102 years old, has lost two sons, so he is

not easily propitiated. The murderer of the Dutch traveller,

Alexandrine Tinne, whose unhappy fate excited European sym-

pathy, goes about freely in Ghat. Dr. v. Bary will endeavour,

notwithstanding the danger, to penetrate further into the country

of the Tuareg, in order to prosecute his geological and botanical

inquiries.

In a recent note in Foggendorff^s Antialen on Maxwell's

electromagnetic -theory of light. Dr. Frohlich finds that the

application of that theory to good electric conductors leads to

results which are in direct contradiction with experience. It is

not, however (he considers), to be therefore wholly rejected, as

the researches of Boltzmann, Schiller, Silow, and Root show

that its consequences agree with experience very well in the case

of dielectrics (solid bodies, liquids, and gases). And the cause

of its divergence in the case of metals may probably be found in

the simplicity of the theory. The processes in the interior of

metals are of course more complicated than those which occur in

transparent or non-conducting dielectric media. And as little as

the reflection of light on metallic surfaces can be deduced from

the simple undulation theory, is it possible for Maxwell's theory

to represent such compligated processes.

A CORRESPONDENCE has recently been going on in the Journal

of ihe Society ofArts on the suitability of the leaves of the coffee

plant as a substitute for tea. There is nothing new in this

suggestion, for in Sumatra as well as in Jamaica coffee leaves

are "cured" in a similar manner to those of tea in China for

use in the production of a beverage. In some parts of India

likewise the leaves are gathered, partially dried, fermented, and

finally roasted in imitation of the commercial kinds of tea. Con-
sidering the composition of coffee leaves there can be no doubt.]

that if properly and carefully cured they might in time become
of some commercial value. Whether the husk which surroui

the coffee seed could also be so utilised is another question ti ;

has been raided. This coffee husk seems to be generally used i.i

Arabia under the name of " kishr." In a letter on this subjcc

in a recent number of the above journal a correspondent com-
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pares the capabilities of Ceylon as a coffee-producing country

with that of Arabia, he says: "Ceylon being a damp climate

and the coffee fruit succulent it is gathered when at maturity,

otherwise like cherries, it would mould on the trees. It is then

placed in heaps for a day or two and the pulp allowed to ferment,

in which state it is removed by washing. The pulp go-washed

off is only fit for manure. On the other hand, the climate of

Arabia being dry the fruit is allowed to ripen and drop off of itself.

In this case the pulp and other coverings dry en the berry and

are often not removed for months after. It is from these husks

that the kishr is made, or, to speak more correctly, this husk is

the Hshr, a decoction of which is used generally as a beverage

throughout Arabia. The parchment and jilver skin of the coffee

amount to a mere nothing, but the dried husk of the Arabian

berry amounts on an average to twenty per cent. The Arabs

make their kishr coffee or a decoction of these husks by bruising

about a handful, which is put into hot water in an earthen pan,

and placed over a slow fire. A few bruised cardamoms and

a little dry cinnamon or ginger is added, the whole being allowed

to simmer for about half an hour, when it is ready for use, and

is described as a most agreeable beverage. A handful of husks

thus treated yields about ten Arab coffee cups, which are about

the s'ze of two of our ordinary tea cups. The price of the dried

coffee husk at Aden is about two shillings for twenty-eight

pounds.

The Italian Gcvern'rent have granted the sum of 6,coo francs

for a special investigatirn cf the natural history of Calabria,

This part of Italy is only very imperfectly known ; in fact its

geognosy, its fauna and flora, both present and palseontological,

are a quasi terra ignota to scientific research. The task has

been confided to Messrs. Dr. Forsyth Mayor for the PaJseonto-

logy and Zoology of Vertebrata, Dr. Cavanna for Zoology of

Invertebrata, Dr. D. Stefani for Geology, and Dr. Arcangioli

for Botany— all very earnest and able workers. We may, there-

fore, look forward with confidence and interest to the results of

this expedition.

The Russian Geographical Society has undertaken the publi-

cation of a m.ost important work, being a description of the

upper parts of the Oxus, of the Hindu-Kush, and Western Hima-

layas. The object of the publication is to collect all existing

information on the peoples inhabiting the above-named countries

— the cradle of the Aryan family. The information will be

collected from the works of Burns, Wood, Ferrier, Cunningham,

Shaw, Hayward, Abramof, Grebenkin, Kuhn, Sobolef, and

Fedchenko, and also that obtained from Chinese sources by

Klaprotb, Remusat, St. JuUien, Sakinf, Palladiz, &c. This

compendium will be accompanied by an ethnographical map
and vocabularies of local dialects, as well as by bibliographical

notices scattered in many papers, especially English, The Com-
mittee intrusted by the Society with the discussion of th's scheme

will add to the work a general geographical sketch of the

country. The work will be under the direction cf Prof, J. P.

Minayeff.

The same Society is now preparing a scheme for the ethno-

graphical and anthropological exploration of the Finnish tribes

inhabiting the neighbourhoods of the Volga.

At the last meetirg, March 14, of the Russian Geographical

Society, Lieut. Onatsevich gave an account of his geographical

work during 1874 to 1S76 in North-eastern Siberia and the Sea of

Okhotsk, The most interesting part of his account was that

devoted to the attempt he made in the clipper Vsadnik to reach

Wrangell Land through Behring Strait, Under lat. 67° th«

ship met, however, with a thick impenetrable barrier of ice, and

was compelled to take a w esterly course. In this direction, also,

she soon met with ice and was forced to return. Lieut. Onatse-

vich then cruised about in the open parts of the ocean, making

a series of very valuable measurements of depths, temperature of

water, &c. He noticed thus the existence of a warm current

which, after running through Behring Strait, takes a westerly

direction, A great number of very valuable maps and of profiles

of the sea-bottom were exhibited during the rcadingcf the paper.

We have received the Annual Report of the Goole Scientific

Society. Some very good papers have been read at the meetings

and an attempt has been made to systematicaUy wcrk ort the

natural history of the neighbourhood.

The slab of sandstone, from Corncockle quarries, with the

impression of footprints, which lately came into the possession of

Mr. M'Meekan, Dumfries, has just been acquired by the Museum
cf Science and Art in Edinburgh, This s'ab is an unusually

interesting one, as it has the impressions of two distinct foot-

prints on it

—

Chelichnus ambiguus and Ilerpetichjtui sanrophsius

—^Jardine {"Ichnology of Annandale"). On none of the slabs

in the collection of the late Sir William Jardine, which is noiv

in the Museum in Edinburgh, are to be found the footprints of

two different animals, although both the above-menlioned foot-

prints occur on separate slabs.

The additions to the Zoological Society's Gardens during the

past week include a Bennett's Wallaby {Halmalurus bcnneiti) from

King's Island, presented by Miss E. Woollatt ; a Malabar Green

Bulbul {Phyllornis aurifroits) from India, presented by Mrs, Ara-

bin, F, Z. S. ; two Smooth Newts
(
Triton tceniatus), European, pre-

sented by Master G. L. Sclatcr ; eighteen Red-crested Whistling

Ducks {Fuligula ritfina), four Spotted-billed Ducks (Anaspaicilo--

rhyjtcha), a Ring-necked Parrakeet {raltxorris torquata) frona

India, a Green Monkey {CcrcopUhecus callitrichus) from Wtst
Africa, a Brown Capuchin {Cebus Jatuellus), two Scaly Doves

{Scardafella squamosa), a Great American Egret {.Ardea egretla)

from South America, a White-fronted Guan {^Penelope jacucaca),

a White eye-browed Guan {Penelope supcrciliaris) from South

East Brazil, deposited ; an Impeyan Pheasant {Lophophorus im-

piyanus) from the Himalayas, two Sismese Pheasants {Euplo-

cavius prcelatus) from Siam, purchased ; two Alpine Marmots

{Arctomys viarmotta), European, received in exchange ; a Chin-

chilla (Chinchilla lanigera) born in the Garden.".

SCIENTIFIC SERIALS
American Journal of Science and A>ts, March.—In memo-

riam Finding Bradford Meek.— Notes on the age of the Rocky
Mountains in Colorado, by A. C, Peale.—On some points in

connection with vegetation, by S, H, Gilbert,—Apparatus for

quantitstive fat extraction ; composition of the sweet potato;

composition of maize fodder, by S, W, Johnson.—Meteoric

stone of Rochester, Fulton Co, Indiana, by C. U. Shepard.—
Examination of the Waconda meteoric stone, Bates County

meteoric iron, and Rockirgham County meteoric iron, by J.

Lawience Smith.—Certain features of the vallejs or water-

courses of Southern Long Island, by El'as Lewis.

Poggcndorff^s Annahndir Physik und Chemie, No. i, 1877.

—

Measurements of diamagneto electric induction currents, by MM.
Tiipler and Ettirgshar:sen.—On the absorption of radiant heat

by aqueous vapour, by M. Haga.—On the dei endence of gal-

vanic resistance on current-strength, and Edlund's theory of

diaphragm-currents, by M, Dorn,— On the intern ity of fluor-

escence-light, by M, Lommel,— Remarks on Maxwell's electro-

magmtic theory of light, by M. Frohlich.—New method of

determining exactly theTusing-point of metals and of other matters

which are bad corductors of heat, by M. Himly.— On the elec-

tric resistance of liquids under high pressure, by M. Herwig.—

A

perfectly air-tight barometer quickly, easily, and cheaply made
without boiling, by M. Bohn.—On diffusion, and the question

whether glass is impenetrable lor gases, by M. Quincke.— On
the polarised light cf the rairbow, by M. Dechant.—On arden-

nite, and a method for separation ol ranadic acid from argillaceous

earth and iron oxide, by M, Bettendorff.—On the composition of

pyrite of cobalt and allied minerals, by M. Rammelsbcrg.—On
the Torricellian vacuum, by M, Moser.—Experiments with the
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radiometer, by M. Neesen.—Researches on the motions of

radiating and irradiated bodies, by M. Zollner.—On the deter-

jnination of the principal and focal points of a lens-system, by

M. Hoppe.—On thermo-electric determinations of temperature,

by M. Rosenthal.—On the nature of gas-molecules, by M.
Boltzmann.

Beibliitter zu den Annalen dtr F/iysik und Chemie, Bandi. Stiick

2.—We note here a useful paper on recent experiments with the

radiometer and their explanation ; also a doctorate-dissertation by
M. Lorentz, on the theory of reflection and refraction of light.

From the Naturforscher (February) we note the following

papers : On the most refrangible part of the solar spectrum, by
T. L. Soret.—On the distribution of the electric current in con-

ductors under decomposition, by R. Lenz.—On the southern

shore of the noithern diluvial sea, by Herr Credner.—On the

mixed occurrence of different vegetations, by Oscar Drude.

—

On the nature of the substance which emits light in the flames

of hydrocarbons, by Karl Heumann.—On a prehistoric steppe in

the Prussian province of Saxony, by A. Nehring.—On the

history of Tertiary deposits in South-eastern Europe, by M.
Tournoiier.—On ttie differences in the chemical structure and in

the digestion of higher and lower animals, by F. lioppe-Seyler.

—On a relation of chemical structure to the power of polarising

light, by G. J. W. Bremer.—On the conduction of heat by
liquids of different densities, by E. Sacher.—On the behaviour

of palladium in the alcohol flame, by F. Wohler.

The Archives des Sciences Physiques et Nattirelles (January),

contains the following original papers :—On the tendrils of

climbing plants, by Casimir de Candolle (see our note on this

paper). —On the origin of the ancient alluvium, by Ernest Favre.

—On static electricity, by E. Mascart.—Description of Niphar-
gus puteanus, var. Forellii, by Alois Humbert (see our note on
this paper).—Some researches made in the physiological labo-

ratory of Geneva ; on the formation of pepsine before and after

death, by Prof. Schiff.—Note on the effect of the irritation of a

nerve through which a constant electric current is passing, by
Dr. B. F. Lautenbach.

The yournal of the Russian Chemical and Physical Societies

(vol. viii., part 9, December, 1876), contains the following

papers :—On the action of bromine upon acetone, by N. Soko-

lowsky.—Synthesis of a oxybutyric acid, by S. Przibytek.—On
the pinacoline of mcthylethyl- acetone, by G, Lawrinowich.—On
the synthesis and properties of diallyl-carbinol, by M. Saytzew.

—On the action of the iodides of ethyl and allyl upon formiate

of ethyl, by the same and J. Kanonnikow.—On the synthesis

and the properties of dimethylallyl carbiuol, by the same and
M. Michail.—Theoretical researches concerning the distribution

of static electricity on the surface of conductors constituted of

heterogeneous parts, by D. Bobylew.—On electric rays, by O.

Chwolson.

Reale Islitnto Lonibardo di Science e Lettere, Rendiconti, vol. x.

fasc. 2.—On the co-ordinates of points and of lines in a plane,

and of points and planes in space (continued), by M. Casorati.

—Case of mammary hypertrophy, by M. Scarenzio.—Resalls

of observations on the amplitude of the daily oscillations of the

magnetic needle in 1875 ^"'^ 1876, at the Observatory of Brera,

in Milan, by M. Schiaparelli.—On some differential equations

with algebraic integral, by M. Brioschi.

SOCIETIES AND ACADEMIES
London

Royal Society, March 8.
—"Notes on Physical Geology,"

by the Rev. Samuel Haughton, M.D. Dublin, D.C.L. Oxon.,

F.R.S., Professor of Geology in the Uuiversity of Dublin.

No. I.

—

Preliminary Fortnuhe relating to the Interttal Change

of Position of the Earth's Axis, arising from Elevations and
Depressions caused by Geological Changes.

In this paper the author proves the following preliminary

formulae, necessary for the further discussion of his subject :

—

- Tan 2© = 935-6 p sin 2 A. . . . . (i)

where p is the ratio of the weight of an elevated mass to the

weight of the whole earth ;

A is the latitude at which the elevation takes place, and
Q is the final displacement of the earth's axis of rotation.

- rO = 14*11 (cos^ A.' - C0b*A) ... (2)

where r is the displacement of the pole in English miles, caused
by a continental slip of 5° longitude in breadth, and lying be-
tween the higher and lower latitudes of \ and \'.

In proving the equations the author distinguishes between
three level surfaces, viz.—

•

1. The surface of the sea.

2. The zero surface of the solid earth.

3. The zero surface, corrected for the weight of the ocean.
The zero plane, from which the elevations are measured, is

the surface of the ellipsoid similar to the sea surface, and con-
taining the same volume as the total solid matter of the globe.
It is thus found, assuming the mean height of the continents
above the sea-level at about 1,000 feet, and the mean depth of
the ocean at about two miles, we have, in miles,

2'2L
W -f L

where x is the height of the zero plane above the present mean
sea-bottom, and L, W are the areas of land and water

;

L = 52 millions of square miles.

W = 145

Substituting we find

—

X = 0*58 mile.

The zero plane, therefore, or original surface of the solid earth,
before it became wrinkled by geological forces, lies at a depth of
I "42 mile below the sea-level. In using the equations we must
therefore write

—

Elevation = -f i "62 mile (continent).

Depression — — 0*58 ,, (ocean).

In calculating the motion of the pole caused by the ocean ex-
cavations, the weight of the sea water must be considered, and,
by chance, it happens that the weight of the sea-water some-
what more than counter-balances the weight of the surface-rock
excavated ; so that the depression of the ocean-bottoms of the
earth beneath the zero plane have had little or no effect in shifting

the position of the pole.

Assuming 1-026 and 2-75 as the densities of sea-water and
surface-rock, we have for the excess of weight of water added
above that of rock excavated ; expressed in depth of rock, in
miles

—

2 X 1-026 -0-58 X 2-75 .,
~ =017 mile.

275

The introduction of the weight of the s?a will thus give us
(raising the zero plane by 0-17 of a mile)

—

Elevation = + i -45 mile (continent),

Depression = 000 ,, (ocean).

No. II,—On the Amount ofShifting of the Eai-th's Axis, already
caused by the Elejation of the existing Continents.

Having shown in the preceding note that the motion of the
earth's axis caused by the geological wrinkling of the earth's
surface depends (in consequence of the weight ot the sea- water)
only on the continents, it remains to calculate the numerical
amount of change of axis produced by each of the existing con-
tinents.

For this purpose the author selects the following meridians for

the co-ordinates Y and X of the motion :

—

Greenwich
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Europe and Asia
Africa

North America .

South America .

Australia, &c.
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Towards
Towards Behring's Towards
Greenwich. Strait. Yucatan,

Mile. Mile. Mile— 587 I99-4— 269 —
152
199 35-1— 302 —

Towards
Rangoon.
Mile.

17
105-5

30.2

The power of Europe and Asia in moving the pole is partly

due to the extension of this continent along the parallel of 45°,

which is the most effective latitude. The actual effect jiroduced

by Europe and Asia was not much less than that of our ima-
ginary continent (Note I. ), occupying one eighth part of the
surface of the globe.

The foregoing results are positive, and the motions of the pole
indicated must have actually occurred when the existing con-
tinents were formed. But simultaneously with these elevations
depressions must have gone on elsewhere, continents disappear-

ing beneath the sea and sinking to tlie zero plane, while other
continents were rising. It is to be noticed that although the
excavation of the sea-bottom to its present depth below the zero
plane, corrected for the weight of the ocean, produces no mo-
tion in the pole, yet that the depression of a continent down to

the zero plane produces a motion of pole equal and opposite to

that produced by its elevation. I have calculated the hypo-
thetical effects of the depression of imaginary continents occu-
pying the sites of the present Pacific Ocean, with the following

results :

—

North Pacific Ocean (depressed).

Towards Yucatan ... ... ... 3*4 miles.

Towards Behring's Straits ... ... 250*6 „

South Pacific Ocean (depressed).

Towards Rangoon I56'2 miles.

Towards Greenwich 238 "2 ,,

The total effect of aj continent equal to the North Pacific

would be

—

Vx" + Y"^ = 250*6 miles.

I
= tan (<?.), <^

0° 47' E. of 180°.

The total effect of a continent equal to the South Pacific

Ocean would be

—

VX^ + Y2

X
Y

201 8 miles.

tan (<|)), </) = 23° 17' E. of Greenwich.

Geological Society, March 21.—Prof. P. Martin Duncan,
F.R.S., president, in the chair.—William B. Coltman, William

James Grimshaw, and Alexander Ross were elected Fellows of

the Society.—The following communications were read :—On
the strata and their fossil contents between the Borrowdale series

of the North of England and the Coniston flags, by Prof,

Robert Harkness, F.R.S., Cork, and H. AUeyne Nicholson,

F. R.S.E., Proftssor in St. Andrew's. The object of this paper

was the investigation of the strata between the great volcanic

series of the Lake-district, the Borrowdale rocks, and the sedi-

mentary rocks called Coniston Flags by Prof. Sedgwick. The
Borrowdale series, the Green Slates and Porphyries of Sedgwick,
are underlain by the Skiddaw Slates, forming the base of the

Silurian series, and equivalent in age to the Arenig rocks of

Wales, according to their fossil contents. The Borrowdale rocks

consist of ashes and breccias, alternating with ancient lavas, and
are partly subaerial, partly submarine. They contain no fussils

except in a band of calcareous ashes near the summit of the

group, which is followed by the Coniston Limestone, with or

without the intervention of a bed of trap. The fossils are of

Bala types. Sometimes this band is recognisable, with no traces

of fossils except cavities filled with peroxide of iron. The
authors regard this as proving the prevalence of volcanic activity

in the Lake District up to the later portion of the Bala period.

The deposits specially discussed in the paper sent lie, apparently

quite conformably, upon the Borrowdale rocks, and are grouped

by the authors as follows, in ascending order:— (i) Dufton

Shales
; (2) Coniston Limestones and Shales ; (3) Graptolitic

Mudstones or Skelgill beds
; (4) Knock b;ds. The " Daftcn

Shales" are a well-marked but locally distributed group of

muddy deposits, especially well developed in the Silurian area

underlying the cross Fell range, where they are seen in four

principal exposures, and their thickness probably exceeds 300

feet. They are richly fossiliferous. The "Coniston Limestone "

has long been recognised as the best-defined division of the
Lower Silurian rocks of the north of England. The " Grapto-
litic Mudstones" overlie the Coniston Limestone, wherever the
summit of the latter is to be seen. Besides Graptolites, they
contain many other fossils, including Corals, Brachiopods,
Cephalopods, and Crustaceans ; and from the consideration of
the whole fauna, the authors are led to believe that the position
of these deposits must correspond either with the hijjhest beds
of the Bala series or with the lower portion of the Llandovery
group. The Graptolitic Mudstones are succeeded by the
"Knock beds," so called from their great development in Swin-
dale Beck, near Knock. Wherever they occur they consist
chiefly of pale green, fine-grained slates, very ashy in appearance,
and presenting many dendrites, and frequently crystals of cubic
pyrites. There is no evidence of unconformity between them
and the underlying Mudstones.—On a new area of Upper Cam-
brian Rocks in South Shropshire, with the description of a new
fauna, by C. Callaway, F.G.S. The purpose of the author was
to prove that certain olive, micaceous, thin-bedded shales ex-
posed at Shineton, near Cressage, and covering an area of eight
miles in length by two in the greatest breadth, which had been
mapped as Caradcc in the survey, were of Tremadoc age. They
were seen clearly to underlie the Hoar Edge Grit, the lowest
beds in the district, with Caradoc fossils ; and no rock distinctly
underlying the shales could be detected. The evidence for their
age was chiefly palaeontological. With the exception of Asaphus
homfrayi, a Tremadoc form, the species are new. Genera such
as Olentes, Conocoryphe, OboUlla, and Lins,uleUa suggested a
very low horizon, but two Asaphoid forms (though not typical
Asaphi) pointed in an opposite direction. Corroborative evi-

dence was found in a correlation of the shales at Shineton with
the Dictyonema-^^z^ at Pedwardine and Malvern.

Anthropological Institute, April to.—Mr, John Evans,
F.R.S., president, in the chair.—The president exhibited two
stone instruments from Sandoway District, North Burmah.

—

Some flint arrow-heads, scrapers, &c., from Ditchley, Oxon,
were exhibited by Capt. Harold Dillon.—A paper on some rude
stone monuments in North Wales was read by Mr. A. L. Lewis.
The chief point of interest being the existence, hitherto, we
believe, unnoticed, of single outlying stones on the north-east of
the circle near Penmaunmawr which is thus shown to conform to
and to lend further confirmation to the rule found by him to
exist generally in British circles of a special reference to the
north-east by outlying stones or otherwise.—The director read
a p?per by the Rev. W. Ross, F.S.A. Scotland, on some
curious coincidences in Celtic and Maori vocabulary.—Papers
were also read by the director, on Australian aboriginal lan-

guages, traditions, &c., by Messrs. Greenway, McDonald,
Rowlay, Malone, and Dr. Creed, communicated by Mr. Wil-
liam Ridley, M.A., through the Colonial Office.—Col. .\. Lane
Fox, F. R.S., Messrs. Hyde Clarke, Walhouse, Moggridge,
Park-Harrison, and the president, took part in the discussion.

Royal Microscopical Society, April 4.—H. C. Sorby,
F.R S., president, in the chair.—The following papers were
read :—On the variability of the chlorophyll bands in the spec-

trum, by Mr. Thomas Palmer, in which he described the various

effects produced by solutions in alcohol, &c., and by treatment
with acids and alkalis.—On the mineralogical constitution and
microscopical characters of the whetstones of Belgium, by M,
I'Abb^ Renard, of Louvain.—On the microscopical character of
Krupp's " silicate cotton," by Mr, H. J. Slack, and on the
lowtr Silurian lavas of Cumberland, by Mr. Clifcon Ward, in

which it was shown that the diflertnce between ancient and
modem lavas was not so great as was usually supposed, their

actual constituents being very nearly the same, though appa-
parently they difftred owing to conditions which had produced
metamorphosis in the earlier series.

Physical Society, March 17.—Prof. G. C. Foster, presi-

dent, in the chair.—Mr. W. S. Seaton was elected a member of
the society. Mr. Spottiswoode exhibited some experiments on
the stratification of the electric discharge in vacuum tubes, and
described bis attempts to produce the effects as obtained by Mr.
Gassiot and Mr, de la Rue, with batteries of several thousand .

cells, by means of the induction coil. An account of his experi-

ments has already been given in our pages.—Capt. Abney, R.E.,
then read a paper on the photographic image, prefacing it by a
brief account of the two theories, the chemical and the physical,

which are held regarding it. On the former, a molecule of

bromide of silver is split up into sub-bromide and bromine,
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the latter of which is absorbed; and on the latter theory,

light acts mechanically on the molecule, shifting the posi-

tions of the atoms. Poitevin has done much to confirm the

former of these hf placing a film of silver iodide in contact with

a silver plate, when he succeeded in obtaining an ima;^e on the

film of iodide and one on the silver plate produced by the liber-

ated iodine. Capt. Abaey has performsd the following experi-

ments : a portion of a dry plite which had been exposed, was
wet with a sensitive collodion emulsion of bromide of silver, and
developed by the alkaline method ; the film? were separated

from the glass and from each other by means of gelatinised

paper, and were foand to bear images : and the same result

was obtained when the emulsion was added after exposure,

development, and fixing. These experiments entirely disprove

the supposition that only those molecules acted on by light are

reduced. If the two films be separated by a thick layer of

albumen, the lower picture develops as a negative, and the

upper as a positive. Capt. Abaey is now engaged in an attempt

to determine the attraction exercised by the sub-bromide, and
this it is hoped, will do much towards the complete solution of

the problem of the photographic imige.—Mr. O. J. Lodge pro-

posed a modification of Mance's method for determining the in-

tensity of an electric current. This method, of which Wheat-
stone's Bridge is an application, depends upo.i the fact that if

three conductors hi united at a point A, and their extremities

B C and D be united by three wires, B C, CD, D B, the re-

sistance o{ B C will be independent of that oi A D'xi A B is to

A C z.% BD IS, toJ^D. In the arrangement proposed by Mr.
Lodge, four wires are joined in the form of a square, and the

circuit ct.n be completed across one diagonal by means of a key,

and in the other diagonal is included a condenser and a galvano-

meter, with a long fine wire. The greatest sensitiveness is

obtained when the resistances in the four sides are equal. A
great advantage of this method consists in the (act that it is

equally applicable to the measurement of small and great resist-

ances. Mr. Lodge then showed a modified form of Daniell's

cell, capable of giving a constant current for a considerable

period. A glass cell half filled with dilute sulphuric acid, con-

tains tVk'o vertical glass tubes one of v/hich, open at both ends, is

traversed by a zinc rod, while the other is closed at its lower end,

and contains cupric sulphate, from which rises a copper wire.

The portion of the glass tube projectiiig above the acid is

sufhcitntly moist to enable the current to traverse its surface

while the zinc sulphate is prevented from reacting on the copper.

Victoria (Philosophical) Institute, April 18.—Rev. R.

Thornton, D.D., vice-president, in the chair.—A paper on
recent Assyrian research, and the light it threw on civilisation at

the time of Abraham, was read by the Rev. II. G. Torakins.

Manchester
Literary and Philosophical Society, March 20.—Mr. E.

W. Binney, F.R.S., president, in the chair.—On the action of

sea-water upon lead and copper, by Mr. William H. Watson,

F.C.S. Communicated by Dr. R. Angus Smith, F.R.S.—Note
on the Upper Coal Measures of Canobie, Dumfriesshire, by Mr.
E. W. Binney, president, F.R. S.—Losses and gains in the

death-toll of England and Wales during the last thirty years, by
Mr. Arthur Ransome, M.D.

Paris

Academy of Sciences, April 9.—M. Peligot in the

chair.—The following papers were read :—On the possibility

of deducing from one only of the laws of Kepler the principle of

attraction, by M. Bertrand.—Some of the fundamental data of

thermo-chemistry, by M. Berlhelot. He deals with the heat of

formation of sulphurous acid and the compounds formed by bro-

mine and iodine with hydrogen and oxygen.—On a theorem

relative to the expansion of vapours without external work (con-

tinued), by M. Him.—Morphological relations between the

anthendia and the sporules developed in the verticiliate ramifi-

cation of a particular form of Battachospirmum moniliforme,

by M. Sirodot.—Substitution of chlorophyll for salts of copper

ordinarily used in preparation and conservation of fruits and
green vegetables, by M. Guillemare. This is based on three

tacts: (l) the chlorophyll of vegetables disappears in boding;

(2) vegetable fibre and its feculant nratter put in contact,

through washing, with dissolved chlorophyll, is saturated

with it near loo ;°
(3) vegetables wholly or half saturated

with chlorophyll, in washing, thenceforth retains, in boil

ing, this green matter.—On the presence of zinc in the bodies

of animals and in plants, by MM. Lechartier and Bellamy. A
man's liver weighing 1,780 grammes contained 2 centigrammes

of oxide of zinc
; 913 grammes muscular tissue of ox contained

3 centigrammes ; 1,152 grammes of hens' eggs 2 centigrammes.

Zinc was found also in grains of wheat, American maize, barley,

winter vetches, and white beans ; whde beet, the stems of maize,

green clover and its seed did not contain it in perceptible qaan-

tity. These facts have an important bearing on toxicological

researches.—Discovery of a Gallo-Roman port and a Gaulish

port, dated by a study of the layers of mud, in the neighboarhood
of Saint Nazaire, by M. Bertrand. M. Gervais added some
details.—Reconstitution of French wine-growing by sulphocar-

bonate of potassmm, by M. Mouiliefert.—Results obtained in

the treatment of phylloxerised vines by alkaline sulphoearbonates,

apphed by means of the distributing pale, by M. Gueyrand.

—

Note on a new mode of manufacture of sulphides, carbonates,

and alkaline salphocarbonates, by M. Vincent. He utilises the

reactions produced in making beet sugar to prepare sulphide of

barium. This, mixed with sulphate of potash, gives by double

decomposition sulphate of baryta and sulphide of potassium, and
the latter, sub.iaitted to the action of carbonic acid gives car-

bonate of potassium. M. Vmcent extends his method to manu-
facture of sulphocarbonate, which he can obtain at 50 francs

the kilogramme instead of 120, which it has lately cost.

—

List of thirty new nebulae discovered aad observed at the

observatory of Marseilles, by M. Stephan.—On a modification in

the employment of electricity considered as agent of galvanic

deposits and chemical decompositions, by M. Thenard. Instead

of having only one bath with the two anodes, the conditions

being those of small electric resistanee and maximum effort, he
has several, connecting their anodes like the elements of a battery

connected for tension. The quantity of deposited copper in-

creases with the number of baths,—New method for establishing

the equivalent in volumes of vaporisable substances, by M.
Troost. Given an inclosure filled with vapoar of hydrate of

chloral, then if the water is always combined, the atmosphere
will behave as if it were dry in presence of a body capable of

yielding water ; if the water is simply in mixture the atmosphere
will act as if saturated. Now the former occurs, and this con-

firms M. Dumas' hypothesis as against that of M. Naumann.
The method may have other applications.—On the oxidation of

metallic sulphides, by M. Da Clermont.—Decomposition of liquid

organic substances by the electric spark, with production of

fundamental carburets of hydrogen, by M. Truchot.—On the

existence of veins of bitumen in granite in the environs of

Clermont Ferrand, by M. Julien.—New experiments on the

toxical action attributed to copper and to substances containing

copper in combination, by M, Galippe. Tnese confirm former

conclusions.—Note on the first phenomena of the development
of sea-urchins {Echinus miliaris), by M. Giard.—M. Chasles

presented (from M. Riccardi) the first part of a work called La
Biblioteca matematica Italiana, which is to be a bibliography of

all Italian works on mathematics from the earliest times to the

beginning of the nineteenth century.
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THE GEOLOGY OF THE LAKE COUNTRY
The Geology of the Northern Part of the English Lake

District. Memoirs of the Geological Sitrvey of Eng-
land and Wales. By J. C. Ward, F.G.S. (London :

Longmans, 1876.)

WHEN the staff of the Government Geological

Survey first entered upon their labours, the

Director, Sir H. de la Beche, saw very clearly that the

work with which he was entrusted would be very imper-

fectly perfonned if he limited himself to the publication

of geological maps and sections alone. He therefore

gave orders that whenever from time to time sufficient

portions of the country had been examined, descriptions

of their geology should be issued, in which such details

as could not be inserted on the maps should be recorded,

and questions of theoretical and practical interest should

be discussed. The Memoirs published in compliance

with this regulation by Sir Henry himself and his coad-

jutors Phillips, Ramsay, Forbes, Hooker, Playfair, and
others, are lasting witnesses both of the wisdom of the

regulation itself and of the skill and energy with which

the work of the Survey was carried on.

Then there came a time when the publication of expla-

natory memoirs was for a while dropped altogether, and
so it happens that in many districts of the highest

interest and importance, as for instance the Dorsetshire

Coast, the Carboniferous Limestone country of Derby-

shire, and the great coalfields of Derbyshire and North
Staffordshire, we miss those descriptions which are else-

where such a boon to the geological student, and the

work of the Survey becomes shorn of half its useful-

ness.

When the publication of descriptive memoirs was
resumed they took the form of small pamphlets, good
as far as they went, but of the slenderest dimen-

sions and almost niggardly in their details, in which

for instance the geology of Charnwood Forest is dis-

missed in three pages, and eighteen pages are con-

sidered enough for the illustration of the important coal-

field of Wigan and St. Helens. It is impossible to avoid

contrasting these scanty bundles of notes with the ex-

haustive detail and broad scientific treatment that charac-

terise the earlier publications of the Survey.

Of late years, however, there has been a welcome
return to the old traditions which has resulted in the

production of the admirable monographs on the Geology
of Rutland, the Weald of Kent and Sussex, and the

London Basin. The memoir now before us on the

"Geology of the Northern Part of the Enghsh Lake Dis-

trict " is fully entitled to take rank with these latest pro-

ductions of the Survey. It is curious, however, to find in

it what looks like evidence of the existence in certain quar-

ters of a sort of hankering after the vastly inferior class of

memoirs which formed for a long time the staple of the

Survey issues. In his Introductory Notice the Director,

Mr. Bristow, thinks it necessary to apologise for the length

to which the description has run, and to give a reason why
the work " has been allowed to exceed the usual limits to

Vol. xv.^No. 391

which the explanations of such small areas as those com-
prised in quarter sheets have hitherto extended." We
can assure the Director that he may make his mind easy

on this point, for no one possessing even the most limited

geological tastes and acquirements will find the book in

any way too long ; the only fear will be whether, from
anxiety to cut down the memoir to regulation size, details

and explanations that can be ill spared may not have
been sacrificed. It will be an evil day for the Survey when
it exchanges the scientific zeal which has hitherto so

honourably distinguished its members, for a spirit in

which devotion to official routine comes first and a desire

for the spread of geological knowledge holds a subordi-

nate place.

But absit omen ! and a work like this furnishes good
grounds for the hope that it never will be so. It might
have been thought that the labours of Sedgwick and
other eminent geologists had left little for their successors

to do among the mountains and dells of Cumbria, but
Mr. Ward has shown that there are many points yet

remaining to be cleared up, and he has brought to bear
on their elucidation the more refined methods and superior

accuracy of the geology of the present day. He has
investigated and admirably illustrated the microscopic

character of many of the rocks ; and though it is scarcely

possible in the present state of our knowledge to deter-

mine exactly the geological bearing and value of some of

his results, there are others whose great importance is

even now obvious. In the case, for example, of some
rocks which the naked eye cannot distinguish in hand
specimens from flinty traps, microscopic examination
confirms the conclusion arrived at on broad geological

grounds that they are highly altered volcanic ashes. The
descriptions of other altered rocks throw great light on
the difficult question of metamorphism. The Skiddaw
district is peculiarly interesting on account of the close

parallel which its rocks present to the metamorphic beds
of the Pyrenees so admirably worked out by Fuchs. We
cannot but regret, however, that the papers which Mr.
Ward has contributed on this subject to the Geological

Society have not been more fully embodied in the pre-

sent volume ; a Survey memoir should aim at being a

complete vade-mecum for the local geologist, and it is not

every one in the wilds of Cumberland who has access to

the pages of the Quarterly Journal of the Society.

Perhaps the most generally interesting features in the

work are the account of the volcanic products with the

localisation of the vents from which they were discharged,

and the description of the glacial phenomena of the dis-

trict. The author has with great skill used his experience

of modern volcanic countries to make the old ruined

Cumbrian volcanoes tell the tale of their whereabouts

and performances. The glacial phenomena are worked
out with singular thoroughness, and strong evidence is

brought forward in favour of the " great submergence "

on which Mr. James Geikie has thrown such considerable

doubt.

It is dangerous for an outsider to difierlfrom an observer

who has spent so much time and spent it so well in work-
ing out the geology of a particular dibtrict, but there are

two points, and two points that to a certain extent hang
together, on which we must confess we are not altogether

satisfied. These are the absence of any unconformity

D D
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between the Skiddaw slate and the overlying Volcanic

Series, and the existence of the chain of faults which every-

where separates the two groups. Mr. Ward relies on the

fact that beds of volcanic ash occur on the upper part ofthe

Skiddaw slate. This shows that volcanic activity began

before the deposition of the Skiddaw slate was completed,

but it scarcely proves that no upheaval and denudation

attended the commencement of the volcanic outbursts.

Volcanic activity and elevation are so intimately con-

nected that it may well be that the early discharges were

the heralds of an upward movement of the rocks. The
author indeed admits thus much, and believes that slow

upheaval did attend the advent of volcanic activity, and

that the bulk of the volcanic products are terrestrial. We
should be inclined to go further, and to suggest that a

long period may have followed the first volcanic out-

breaks, during which the Skiddaw Slate was crumpled up

and brought within the range of atmospheric denudation.

Any volcanic deposits formed during this interval would of

course be removed by denudation. By the time the volca-

noes had reached their full growth, a land-surface, diver-

sified by hill and valley, may have been produced, and when

the volcanic products were showered down on this uneven

floor, heaps of ash and sheets of lava would every here

and there abut against banks of Skiddaw Slate, in a

manner that produces to us a deceptive appearance of

faulting. We give this hint merely for what it is worthy

and have no wish to throw any doubt on the possibility

of the boundary being such as the map represents it to

be ; indeed, instances about which there can be little

doubt might be quoted, where two groups of rocks are

parted by just such a jagged line of faults as that which

Mr. Ward has drawn in the present case.

The book is liberally illustrated by maps and sections,

and the bibliographical list of works relating to the

geology of the district is a most welcome addition.

We cannot but feel that a great mistake has been

made in the map which the memoir is intended to illus-

trate. As a typographical piece of work it is unsurpassed,

but it is its excellence in this respect that makes it

unsuited for geological purposes. The reliefs of the

surface are admirably brought out by the hill shading, but

in order to produce the desired efiect, the hatching

has been made so dark that in many places it is difficult,

if not impossible, to distinguish the geological colouring

and signs. The Ordnance Survey issue in the northern

counties another set of one-inch maps, with contour-lines

in the place of hill-shading, and had one of these been

employed to receive the geological colouring, the very

serious difficulty just mentioned would not have arisen.

We have no hesitation in saying from actual experience

in the use of both classes of maps, that had plain copies

been used, the value of the map would have been well-

nigh doubled.

Before concluding we would remonstrate with the

author on his italics ; the book bristles with them, till it

reminds one of a school-girl's letter. This indiscriminate

use of emphasis destroys that repose which is one of the

chief charms of style, and in a very large number of cases

there is no necessity for it, for t'he meaning would be

perfectly clear without the adventitious aid of a variation

in the type.

A. H. G.

VENNOR'S '' ACCIPirRES OF CANADA''
Otcr Birds of Preyj or. The Eagles, Hawks, and Owls of

Canada. By Henry G. Vennor, F.G.S. With Thirty

Photographic Illustrations by W. Notman. 4to, pp.
i.-viii,, 1-154, plates i.-xxx. (Montreal : Dawson
Brothers ; London : Sampson Low and Co., 1876.)

SO little is really known respecting the ornithology of

Canada that one cannot but welcome with great

satisfaction such a substantial addition to our knowledge

as has been given by Mr. Vennor in the present work.

As a geologist employed on the survey of Canada the

author has enjoyed unrivalled opportunities for studying

many of the birds in the field, and although the fulfilment

of his duties has prevented him from devoting his entire

attention to ornithology, yet he has evidently kept his

eyes open, and the work before us embodies the result of

thirteen years' observation. It is to be regretted that at

present Mr. Vennor has only written on the birds of prey,

and it is to be hoped that he will continue his labours on

the rest of the birds of Canada. The species themselves

included in the present work are twenty-seven in number,

and on all these very complete information seems to

be given respecting their distribution in the Canadian

dominion, including not only a r'estime of the hitherto

published facts, but giving also a large amount of new
information. Excellent accounts of the habits of the

birds are added, chiefly from the personal observations

of the author himself, and each article concludes with

the description of the species in which the colours of the

soft parts are always given ; this is a feature often

omitted by Messrs. Baird, Brewer, and Ridgway in

their recently-published " History of North American

Birds." Mr. Vennor does not include among the species

fully treated of, the Common Turkey Buzzard {Rhino-

gryplms anrea), which hardly extends to Canada in its

northern range, though it is a regular summer visitant to

" the extensive flats near Chatham and Lake St. Clair,"

while further to the westward it occurs frequently on the

line of the forty-ninth parallel. Of the Barn Owl {Strix

flammed), Mr. Vennor says that there is no authentic

record of its occurrence in Canada, but we notice in Mr.

Bowdler Sharpe's paper on the " Geographical Distri-

bution of Barn Owls," published in Mr. Rowley's Orni-

thological Miscellany, that the British Museum contains

a specimen from the neighbourhood of Toronto, collected

near that city by Mr. James Whitely, who has resided

there for some years, and has sent many interesting birds

to this country. Other small points might also be alluded

to in which we think further consideration on the author's

part desirable, such as the relations between Falco candi-

cans and F. labradorus, Cij'cus cinereus and C. hiidso-

nius, &c. We are not disposed to quarrel with the

photographic illustrations to the book, which are excel-

lent specimens of photography, although this mode of

illustrating scientific works does not commend itself to

our fancy. At any rate, however, a good photograph i-^

better than a bad plate, especially in a work like the pre-

sent, where the author's chief aim has been to give such

a figure as may render the identification of the species

more easy to the student, his object being, in his own

words, " a work of practical utility, not a mere exhibit^

of pretty photographs." As a new worker in the vast fii

I
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of ornithology we welcome Mr. Vennor, and only trust

that many years will not elapse before he gives us a

second instalment on the birds of Canada.

OUR BOOK SHELF
The Use pf the Spectroscope in its Application to Scienfific

and Practical Medicine. By Emil Rosenberg, M.„D.
(New York : Putnam, 1876.)

This is an essay on the use of the spectroscope which
obtained the Stevens triennial prize for 1876, awarded by
the College of Physicians and Surgeons.

It treats mainly of the absorption spectra of blood in

its normal state and after being acted upon by other sub-

stances. The first chapter gives a very short account of

the optics of the spectroscope, which the author does not
pretend to treat fully ; then follows a short notice of the

emission spectra of the metals. The absorption bands of
oxyhsemoglobin (scarlet cruorine) and their change to the

one reduction band of haemoglobin (purple cruorine) by
the abstraction of oxygen, discovered by Prof. Stokes,

then comes in for recognition. The remainder of the

book is chiefly on the absorption spectrum of blood with
reference to forensic medicine and its spectrum after the

introduction of foreign matters and gases.

It appears from the numerous references that the author
has compiled this essay from books and papers rather

than from observation, and the authors referred to are

with few exceptions Germans. We think the book is well

suited for" the perusal and reference of the medical pro-
fession and others taking up this special subjfect.

Joicrney in the Caucasus^ Persia, and Turkey-in-Asia.
By Lieut. Baron Max von Thielmann. Translated by
Charles Heneage, F.R.G.S. Two vols. Map and
Woodcuts. (London, Murray).

Baron Thielmann's journey, which was made in the

year 1872, embraced all the Caucasian region, 'much of

the western shore of the Caspian Sea, with the long

stretch of country between Tabrez, Hillah, and Beyrout.

Though this is a region about which a good deal has
been written, the Baron's narrative will be found to con-

tain a considerable addition to our knowledge. His
observations on the people and the antiquities of the

countries traversed are especially valuable, while the

work contains as well much interesting topographical and
geographical information. The Baron is an exceedingly

pleasant travelling companion, and as Mr. Heneage has
made a thoroughly readable translation, the work will be
found of value both to the stay-at-home reader and as a
guide to the intending tourist.

LETTERS TO THE EDITOR
\The Editor does not liold himself responsible for opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond with the writers of rejected manuscripts.

No notice is taken of anonymous communications.

The Editor urgently requests correspondents to keep their letters as

short as posiible. The pressure on his space is so great that it

is impossible otherwise to ensure the apfarance even of com-

munications containing interesting and novel facts. ]

Structure and Origin of Meteorites

In the abstract of Mr. II. C. Sorby's lecture "On the Struc-

ture and Origin of Meteorites," given in ]Nature, vol. xv.,

p. 495, in reference to the subject of glass globules observed by
the lecturer in certain meteorites, the condition in which glassy

particles given off by terrestrial volcanoes occur, is contrasted

with that produced artificially in furnace slag by the action of a

strong blast of hot air or steam. In the furnace slag " pear-

shaped globules, each having a long hair-like tail," are described

as being formed, whereas in the case of volcanoes the glassy

particles are said, when given off, to be immediately solidified

on entering the atmosphere, and to remain as mere fibres, as

Pele's hair, or more or less irregular laminae, like pumice dust.

In fact, the formations in the two instances are closely similar.

In the crater of Kilauea, in the Island of Ilawai, wherever the
well-known Pele's hair is in process of formation, long-tailed

pear-shaped globules are formed in abundance, and a large pro-

portion of the "hairs" are to be found with larger or smaller

globules in connection with their ends.

I saw the formation of Pele's hair in two places in the crater.

In the one instance the formation occurred vA the margin ot

one of the small lakes of molten lava. The lake was inclosed

by a range of low cliflTs, against the bases of which the waves of

the extraordinarily fluid lava were constantly surging, being kept
in perpetual commotion by the violent discharge of gases from
beneath. The waves splashed up against the cliffs and spray
and large drops were thrown into the air, and on the leeward side

of the lake were driven by the wind over the top of the cliff so
as to fall on a level platform of rock which was even with its

summit.
The platform appeared as if melted pitch had been splashed

out all over it, and was covered with small masses of pitch-like

looking lava. Those of the masses which had evidently com-
pletely solidified before reaching the platform in their fall were
pear-shaped, whilst in other cases where hardening had not
been complete, the elongate masses falling in the soft condition
had become flattentd into irregular shapes, which showed more
or less evident traces of the coiling of the masses as they fell.

All the masses had tails, some short and spike-like, others long
and hair-like, and there was every gradation between stiff fine rods
of transparent lava and the perfectly elastic hair of which a handful
could readily be raked together with the fingers on the platform
in a very short time.

In the other instance, the Pele's hair was reen by me around
one of the small hollow cones or lava fountains which are con-
stantly formed in the crater. The cone was not active at the
time I saw it. It was surrounded with the small lava masses
thrown out by it and forming a deposit closely similar to that

formed at the margin of the lake, except that numerous larger

lumps occurred amongst the smaller ones.

Very striking objects in the crater are large bubbles which
have been formed in the lava when molten by the escaping gases.

The surfaces of the bubbles are composed of extremely thin

transparent laminje, which look just like thin green bottle glass.

Such bubbles are encountered at almost every step on the floor

of superficially solidified lava, on which the visitor walks in the

crater.

A remarkable peculiarity of the Hawaian lava is its ex-

treme fluidity when in the molten condition. This property

has brought about the unusual form of the great mountains of
the island composed of it, which have so gradual a slope that

the observer can hardly credit their great height when viewing
them from the sea. II. N. Moselev

Exeter College, Oxford

On the Simplest Continuous Manifoldness of Two
Dimensions and of Finite Extent

It could hardly fail to be instructive if Mr. Frankland would
explain the following obvious paradox in his theory (Nature,
vol. XV., p. 515). Let two •' straight lines " xox', lol', make
an angle XOL other than a right angle, and consider the shortest

line PN from a moving point P in ll' to xx' ; from the assump-
tions, this is a "straight line" perpendicular to xx'. As P
moves from o along OL, it will by and by, according to the

theory, be at l' ; that is, on the other side of xx', if our
"straight lines" are "of the same shape all along." Now, to

put it algebraically, how does the perpendicular come to change
sign ? It does not pass through infinity, for the manifoldness is of
finite extent : it does not vanish except when p is at o ; and
though it is conceivable in itself that N should travel to a maxi-
mum distance along ox and come back again while p moves on,

yet this contradicts our principal assumption, for each perpen-

dicular will then have two points in common with ll'. Is a
door of escape to be found through any interpretation of " con-

tinuous"? Or, while "there is nothing self-contradictory in

the definition," is there something in it contradictory of the
superposition-principle by means of which its consequences are

worked out ?

The theory is partly exemplified upon the surface of revolution

got by bending a hemisphere till it closes up. Correspondence
is pretty close as to points in the equator and the simpler figures

symmetrical to it. C. J. Monro
Hadley, Barnet
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Non-Amphibious Batrachians

On calling the attention of the Rev. L. Blomefield (formerly

Jenyrs) to the interesting article in Nature (vol. xv. p. 491) of

SI tree-frog which produced its young without their passing

through the tadpole stage, he has been good enough to allow
me to quote a MS. note to his work, " Observations on Natural
History," p. 203, which may be useful to persons interested in

the matter. It refers to a colony of toads which lived in a cellar

of Bottisham Hall, Cambs, and without access to water. It

runs as follows :

—

" See some remarks by Mr. Lowe in the Annals andMagazine
ofNatural History (No. 64, April, 1853, p. 341), tending to
show that under certain circumstances where the parent animals
have no access to water, the reproduction of the toad and frog
takes place without the intermediate stage of tadpole. He
mentions instances of their depositing spawn in cellars and young
toads being afterwards observed. Such was probably the case
with the toads in the cellars of Bottisham Hall, though I never
observed the spawn myself." " See further remarks by myself
on this subject in Annals of Natural History, vol. xi. 2nd series,

p. 482. See also Nature, vol. vii. p. 401, on * The 'Adapta-
tion of Animals to External Conditions.'

"

The following passage occurs in the Rev. L. Jenyn's "Manual
of British Vertebrate Animals," p. 304-5, and bears upon the
same phenomenon.

*' Triton punctatus. Common Eft.

" This species is subject to considerable variation. It is also

found on land, a circumstance which tends in some degree to

alter its characters. In such specimens the skin loses its soft-

ness becoming opaque, and somewhat corrugated. The mem-
branes of the back and tail entirely disappear, causing this last

to appear narrower and thicker in proportion to its depth. The
toes from being flattened become rounded ; the colours are also

everywhere more obscure. In this state it is the Lacerta vulgaris

of Sheppard and Turton, and considered as a distinct species by
these and other authors. I am, however, perfectly satisfied that

it is identical with the aquatic kind, and that all its peculiarities

may be traced to the change of circumstances under which it is

placed. ... I suspect that the period of time during which
this species remains in the larva state is subject to much variation,

and that if anything occur to oblige the young to exchange their

native element for another before they would attain their perfect

form, the gills are cast prematurely to enable the animal to

accommodate itself to its new circumstances. The fact of such
small specimens as Sheppard has noticed being found on land
is indisputable, but I think I have generally observed some
traces of there having been gills at no very long period before.

"

George Henslow

Morphology of " Selaginella "

In consequence of my not having expressed myself sufficiently

fully, Prof Thiselton Dyer somewhat misapprehends my remarks
respecting Selaginella and Carex, to which he is good enough to

reply in Nature (vol. xv. p. 489) ; and I shall be glad of an
opportunity of explaining the nature of the comparison that I

drew between the reproductive organs in these two genera.

I purposely avoided asserting that the spike of the one was
the "homologue" of that of the other ; and I thought that my
change of expression— " instead of regarding . . . as the homo-
logue . . . we compare it "—would sufficiently indicate that I

was not raising the question of exact homology at all ; but
merely comparing the male and female structures of Selaginella

(each as a whole) with those of a unisexual-flowering plant. I

regret that I did not state this in explicit terms.

Notwithstanding what has been written by Sachs and others, it

appeared to me that the homology between the reproductive organs
of Cryptogams and Phanerogams could not be regarded as yet so

completely settled as to be past doubt ; and I therefore wished
to exclude, as not material to the line of argument I had in view,

such questions as to homology as Prof Thiselton Dyer brings
forward. He considers that the ovule, and not the ovary, is the
equivalent of the macrosporangium. I did not wish, even by
implication, either to assert or to deny this fact, and it does not
affect my comparison in the least, for the female structure of

Carex comprises of course an ovule. He further considers that
this leaves the ovary unaccounted for ; and not only so, but the
perigynium and seta also. The essential part of a female
flower is the ovule, which may be naked as in Gymnosperms

;

and the surroundings, whether consisting of an open carpellary
leaf, an ovary, hypogynous scales, corolla, calyx, perigynium, or

seta are accessories, and any of them may be absent. A com-
parison may surely be made between the female flower of a
conifer (as a whole) with the much more complex one of a
diclinous polypetalous plant, without being vitiated by the fact
that parts of the latter are unaccounted for ; and I thought, and
with due respect still venture to think, that the macrospor.in-
gium of Selaginella with its covering scale, and the female
flower of Carex with its covering glume, may properly be
regarded as comparable.

Prof Thiselton Dyer had compared the sporangia of Selaf^i-
nella with the male and female elements of a single hermaphro-
dite flower, reversing their relative position on the axis ; and
my object was to show that, as each sporangium had its own
"lateral appendage," they might be equally compared with the
male and female elements in the separate unisexual flowers of a
diclinous plant, without reversing their position on the axis. It
was quite unnecessary for me to discuss which particular parts of
the phanerogamic flower were the exact homologues of the
macro- or micro-sporangia of the cryptogam ; ancf I did not
intend to express any opinion on that subject.

I thank Prof. Thiselton Dyer for drawing my attention to his
paper on C. pulicaris, which, however, I have already had the
pleasure of perusing ; for I read everything written by him to
which I have access ; and I can assure him that, as a non-pro-
fessional myself, I always receive his opinions with the respect
that is their due, although in the present instance I cannot adopt
his view as to the hermaphroditism of the primordial flower.
That subject is, I think, sufficiently important to be discussed by
abler pens than mine ; and it was in the hope that it would
receive the attention that it deserves, that I ventured to point
out the diametrically opposite views that had been ex{)ressed by
high authorities. Thomas Comber
Newton le Willows, April i \

The Rocks of Charnwood Forest

The announcement by Messrs. Bonney and Hill (Nature,
vol. XV. p. 470), of their discovery of the intrusive character of
the ridge of rock, stretching from Groby on the south-east to
Bardon Hill on the north-west, is a surprise to local geologists,
they having recognised its intrusive character for the last quarter
of a century.

The rocks constituting the "ridge "are called by different
names—sienite, sienitic greenstone, greenstone, &c., according to
the greater or less degree of crystallisation of the components,
and the abundance, or scarcity, of some of them. Its intrusive
character is very obvious. First we have Cambrian Rocks on
both sides (east and west) of the "ridge," and at places near
Groby these Cambrian rocks are less than half a mile apart.
Second, the effect of the intrusion in breaking up the formerly
overlying beds, is well seen near Markfield, where there are
several low hills called the "Alter Stones ;

" these consist'almost
entirely of broken up fragments of unaltered Cambrian rocks
embedded in a grey, coarse, felspathic base, the fragments
forming more than two-thirds of the mass ; similar beds occur
beyond Bardon Hill, but the quantity of embedded fragments
is not so great, but pieces are found eight to. ten inches square
quite unaltered, and showing the " ribboned " structure, red,

purple, and green bands, so characteristic of the Cambrian rock
of this area. Over other parts of this " igneous ridge " the
broken and disturbed beds have long since been removed by
denudation, but the debris is found in the "drift," which
stretches far and wide for miles over the surrounding country.
I think both Mr. Howell of the "Survey," who plotted this

district, and Prof. Hull who did the adjoining one, recognised
the intrusive character of the igneous rocks on the west side of|
Charnwood Forest. Many other facts bearing on this subject!
are known, but cannot be described in this short note. Any nao\
facts discovered by Messrs. Bonney and Hill, in illustration

this matter, will be gladly received by local geologists.

Leicester James Plant

Patenas of Ceylon

I Y>o not think Mr. Abbay's suggestion of a possible cause
the origin of the Ceylon patenas will be found to hold good
the extent he believes it will. On the Dimbula patenas rock
any kind is vei"y scarce, even if you go several feet down, ai

where it does occur, it is, to the best of my recollection, almost
always gneiss. On the patena on my property it is certainly so

throughout. In part of theOuvah patena district, mentioned by
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Mr. Abbay, the rock is limestone, as is proved by its being
largely quarried and burned. Moreover, the patena soil in

Ouvah is not of the ordinary worthless quality, at any rate in the
opinion of planters owning portions of it, as they frequently
assert that it is as good as the jungle soil of Dimbula, and the
neighbouring districts. What truth there is in this I cannot say.

Further, though cleared forest land when abandoned usually

runs into " chena," I could show Mr. Abbay, if he were to

return to Ceylon, as I wish he would, cases in which it has nin
into patena. The Dimbula cricket ground is a case in point.

Pendleton, Manchester, April 17 E. Heelis

Cumming's Electricity

In a passage from my " Introduction to the Theory of Elec-

tricity " which you quote in a review of the work in Nature, vol.

XV. p. 526, occurs a very unfortunate misprint of the word oj for the
word on, which seems to have misled your reviewer, and I there-

fore beg a few lines to correct it. The passage in question is the

statement of Prop. 8, p. 203, which ought to have been written :

" In computing the potential on any closed circuit we may sub-

stitute for it any closed circuit which is obtained by projecting

the given circuit by means of lines of force."

In defence of this phrase I may perhaps be allowed to point
out that the definition of potential quoted by the reviewer as

that of Sir William Thomson is not the definition of potential

but of electrostatic potential at a point, which is given at

p. 45 of my book. The phrase potential on an electrified body
in a field of electrical force is, I hold, perfectly legitimate, de-
noting the work done against electrical forces in moving the body
(supposing all electrification undisturbed by the movement) to an
infinite distance out of the field.

The case in point, however, refers to electro-magnetic potential

and the potential on the closed circuit really represents the work
done in carrying the circuit against magnetic forces out of the
magnetic field.

ihe phrase suggested in your review—induction through the
circuit—I had purposely avoided as liable to be confused with
ordinary " magnetic induction " in a mass of magnetic iron, or
with the '

' self-induction " of the circuit, or even with the in-

duced current produced by the movement of the circuit, while
the phrase potential on the circuit is at once suggestive of its

own meaning and clear from any ambiguity.

Rugby, April 19 L, CuMMlNG

Remarkable Papuan Skull

I WISH to call your attention to a remarkable Papuan skull

which Prof. Mantegazza showed at the last meeting of the

Anthropological Society of Italy. The upper jaw contained

very distinctly no less than four molars and two canine teeth on
each side, all the molars being well developed.

Unfortunately the lower jaw is missing, but if it corresponded
with the upper jaw, as we may justly presume—the whole skull

not showing any abnormality of structure—the total number of

teeth would amount to forty. There are cases recorded of

negro-skulls showing three, four, and five supernumerary teeth,

but eight is certainly an extremely rare occurrence.

It would be interesting to know whether museums or collec-

tions in England contain any similar specimens. J. E. Z.

Meteor

About 10.50 p.m. on the night of Monday, the i6thUnst.,

the sky being cloudless and the young moon just setting, I ob-

served a remarkable meteor in the northern heavens. It origi-

nated near to the star 7 Cephei, and travelled towards the

eastern horizon, its path forming an angle of about 35° with the

perpendicular. The head, two or three times as large and bright

as Venus, was bluish, and left a trail of yellowish light. I took

it at first for a falling rocket, whose ascent I had not noticed ;

but its transient existence, its sudden extinction without noise or

sparks, and the straightness of its path, with only a slight zig-zag,

but no curve, preclude that explanation I think.

Leicester, April 17 F. T. Mott

OUR ASTRONOMICAL COLUMN
The U.S. Naval Observatory, Washingtox.—Under

the title " Instruments and Publications of the United States

Naval Observatory," the superintendent has circulated a series of

photographs of the instruments at present in use in that noble

astronomical institution. They are taken by the heliotype pro-

cess, and comprise (i) the mural circle, mounted in 1844, aper-

ture 4-1 inch ; the transit instrument, 5 '33 inch aperture,

mounted in the same year, and placed in the same room beside

the mural circle ; the smaller equatorial, mounted in 1 844, with

which so much good work has been performed, aperture 9 •62

inch ; the transit-circle, by Pistor and Martins, Berlin, which
was mounted in 1866, the aperture of the object-glass 8-52 inch,

and the focal length 1 2 feet i inch ; a general view of the grand
26-inch refractor, of 32 feet 5 '8 inch focal length, mounted in

1873, and one of the most powerful telescopes in the world

;

the clock-work, &c. , of this magnificent instrument is shown on
a separate plate. Brief descriptions accompany these heliotypes,

and in addition are drawings made with the 26-inch equatorial

of the nebula in Orion, the omega nebula, the annular nebula

in Lyra, and the planet Saturn. Some account of the founda-

tion of the observatory and a list of its publications from

1845-76 precede the brief description of the instruments of which
views are presented.

New Variable Star.—A recent number of M. Leverrier's

Bulletin International contains a notice from MM. Henry re-

specting a variable star in Virgo, which they state has been under

observation for some time. The period is about seven months,

and the limits of variation 8m. to I4ra. ; at present it is near a

maximum. The position for 1877 "o is in R. A. I2h. 27m. 32'2s.,

N.P.D. 93° 44' 37".

Early Observation of Solar Spots.—In our popular

astronomical works the Chinese are not usually credited with

the observation of spots upon the sun at a distant date. Gaubil,

however, records from the Chinese annals that on May 7, 826

black spots were seen on the sun's disc, and again on April 2X,

832. There are, indeed, few phenomena which are not noted

by this observant people, or rather by their watchful astrono-

mers ; yet, strange to say, the zodiacal light is amongst them.

And it 15 singular that while Kepler's star of 1604 is duly re-

corded, the Chinese annals have no reference to the similar

object in 1572, with which, the name of Tycho Brahe is com-

monly associated.

Comet 1877 III.—The comet discovered by M. Borelly at

Marseilles, on April 14, appears to have been detected three or

four nights earlier by Mr. Lewis Swift, of Rochester, New York,

who is already the independent discoverer of more than one of

these bodies. We say three or four nights earlier, for although

the telegram forwarded to Europe through the Smithsonian

Institution dates the observation on the night of April 1 1, the

rough place there assigned agrees more nearly with the com-

puted position for the previous midnight. In circular No. xxv.

of the Imperial Academy of Sciences at Vienna, are elements by

Dr. Holetschek, from the first three nights' observations, which

it is remarked have " a very great resemblance to those of the

comet of the year 1762." The following orbit ha? been calcu-

lated by Mr. Hind from the first complete observation at

Marseilles, on April 14, one at Marmheim by Prof. Schonfeld, on

the 1 6th, and a third at the observatory of Mr. J. Gumey
Barclay, at Leyton, on the 19th. For the sake of comparison

the elements of ^the comet of 1762, calculated by Burckhardt,

after a new reduction of the Paris observations, are annexed.

Comet 1877 III. Comet 1762.
Perihelion Passage (G.M.T.) ... April 269501 May28'3345

Long, of Perihelion

,, Ascending Node
Inclination

Perihelion Distance

102 45 51 104 2 o

345 53 18 348 33 5
77 » 56 85 38 13
I '01089 I '00905

The motion is direct. It will be remarked that the only material

difference is in the inclination of the orbits to the ecliptic. The
comet of 1762 was discovered in the Netherlands, by Klinken-



550 NATURE [April 26, 1877

burg, on May 17, and was observed by Messier and Maraldi at

Paris until July 2. When first seen it was just visible to the

naked eye. The interval between the perihelion passages is

1 14 "9 1 years, and with such period of revolution, with the other

elements of 1762, the descending node would fall about 0*27

from the orbit of Mars and the ascending node at a radius-

vector of 3'3S» or in the region occupied by the minor planets
;

thus the difference of inclination will not be easily explained on

the supposition of identity of the comets, though it must be re-

marked that elements of the present comet founded upon the

first few days' observations may be open to more sensible correc-

tion than is usually the case.

"The Observatory, a Monthly Review of Astro-
nomy."—There is ample room for the new astronomical periodi-

cal, which has been launched by Mr. Christie, the First Assistant

of the Royal Observatory, Greenwich, under the above title,

during the last week. Its aim is to present in a popular form a

general survey of the progress of astronomy and to afford early

intimation of recent advances. Such a publication ought to be

well supported in this country, where astronomical amateurs are

in great force. The first number holds out good augury for the

future ; amongst the contents are a report of the proceedings at

the last meeting of the Royal Astronomical Society, proceedings

which are not detailed in the Monthly Notices, where the discus-

sions following the reading of papers are, as a rule, ignored, but

which, as everyone knows who has been in the habit ofattending

the meetings of our scientific societies, are frequently the most in-

teresting feature in the evening's proceedings ; and we hope this

point will not be lost sight of in the new periodical. There is an

article on the photographic spectraof stars, a subject known to have

lately much occupied the attention of the president, by whom it is

furnished ; the first part of a contribution from Mr. Gill, on the

determination of the solar parallax j remarks on the nebular

hypothesis, by Mr. Darwin, being an account of an inquiry in-

tended to suggest a cause which may fill up a hiatus in the theory,

and an outline of the results of Dr. von Asten's [researches on

the motion of Encke's Comet, recently communicated to the

St. Petersburg Academy ; also, ephemerides for physical obser-

vations of the moon and of Jupiter, by Mr. Marth, whose

assistance in this direction deserves the high appreciation of

observers. We will further express the hope that accuracy of

typography may characterise the future numbers of Mr. Christie's

publication ; it is most important that this should be the case if

the confidence of the practical astronomer is to be secured for it,

and we are induced to offer this suggestion from remarking one

or two inaccuracies in the first number, as on p. 4, where the

search for an intra-mercurial planet by the Rev. S. J. Perry is

dated in April instead of in March, and on p. 27, where Mr.

Swift's discovery of the comet subsequently found by M. Bor-

relly, is erroneously referred to Apiil 5, which was the date of

discovery of the previous comet.

THE NEBULA—WHAT ARE THEYf^
BEFORE the announcement of Mr. Huggins's dis-

covery of the presence of bright lines in the spectra

of nebulae, it was generally, if not universally, accepted
as a fact that nebulae were merely stellar clusters irresolv-

able on account of their great distances from us. This
view had become impressed on the minds of many of our
greatest observing astronomers in the progress of their

work, and is one therefore which should not lightly be
abandoned.

It appears to me that Mr. Huggins's observations in-

stead of being inconsistent with the view formerly held
by astronomers, are rather confirmatory of the correct-

ness of that view.

' On a Cause for the Appearance of Bright Lines in the Spectra of Irre-
solvable Star Clusters. Paper read at the Royal Society by E. J. Stone,
M.A., F.R.S., Her Majesty's Astronomer, Cape of Good Hope.

The sun is known to be surrounded by a gaseous i

envelope of very considerable extent. Similar envelopes
j

must surround the stars generally. Conceive a close j
stellar cluster. Each star, if isolated, would be sur-|
rounded by its own gaseous envelope. These gaseous^
envelopes might, in the case of a cluster, form over the

,

whole, or a part of the cluster, a continuous mass of gas. ,

So long as such a cluster was within a certain distance
from us the light from the stellar masses would predomi-
nate over that of the gaseous envelopes. The spectrum
would therefore be an ordinary stellar spectrum. Suppose
such a cluster to be removed further and further from us,

the light from each star would be diminished in the pro-
portion of the inverse square of the distance ; but such
would not be the case with the light from the enveloping -

surface formed by the gaseous envelopes. The light from
this envelope received on a slit in the focus of an object-

glass would be sensibly constant because the contributing
area would be increased in the same proportion that the^

light received from each part is diminished. The result

would be that at some definite distance, and all greater
distances, the preponderating light received from such a
cluster would be derived from the gaseous envelopes and
not from the isolated stellar masses. The spectrum of

the cluster would therefore become a linear one, like that

from the gaseous surroundings of our own sun. The
linear spectrum might, of course, under certain circum-
stances, be seen mixed up with a feeble continuous spec-
trum from the light of the stars themselves.

It should be noticed that, in this view of the subject,

the linear spectrum can only appear when the resolva-

bility of the cluster is at least injuriously afTected by the
light of the gaseous envelopes, becoming sensibly pro-

portional to that from the stellar masses, and that in the
great majority of such cases it would only be in the light

from the irresolvable portions of the cluster that bright
lines could be seen in the spectrum.
The changes in form which would be presented to us

by such a nebula might be expected to be small. These
changes would depend chiefly upon changes in the distri-

bution of the stellar masses constituting the cluster. It

has always appeared to me difficult to realise the con-
ditions under which isolated irregular masses of gas,

presenting to us sharp angular points, could exist uncon-
trolled by any central gravitational mass without showing
larger changes in form than appear to have been the case
with many of the nebulae. In my view of the nature of

nebulae this difficulty no longer exists.

THE RACES AND TRIBES OF THE CHAD
BASIN

ON this subject a most valuable paper has been con-

tributed to the last number of the Zeitschrift der

Gesellschaft fiir Erdkunde by Dr. G. Nachtigal, one of

the few living writers entitled to speak v/ith authority on
the ethnography of Sudan. While the great problems
now being rapidly solved in the portion of Africa lying

south of the equator are almost exclusively of a strictly

geographical nature, those still awaiting solution in the

northern half of the Continent are on the contrary mainly
of an ethnological character. The reason of this pointed

difference is very obvious. Although there are vast

regions south of the line still unexplored, enough is already

known to warrant the conclusion that what remains to be
there discovered is peopled by the same great race hold-

ing almost exclusive possession of the parts already

opened up by the spirit of modern enterprise. With the

sole exception of the extreme south-western corner, occu-

pied by the Namaqua and Cape Hottentots, and of some
districts also in the south still haunted by a few straggHng

Bushman tribes, the whole of Africa from the equator

southwards would seem to be the domain of what iSfi

pow conventionally known to philologists as the Bantui
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family. Whatever be their origin, all the countless
ribes here settled are now at least linguistically united
into one group, all of them, with the exceptions already
specified, apparently speaking dialects of some one
common mother tongue now extinct. Hence however
interesting the questions that still remain to be settled

relating to the physical geography of Africa south of the
equator, its ethnography, so far as that can be determined
by the test of language, presents little or no further diffi-

culty.

But north of the equator the case is completely reversed.

Here there doubtless remain to be cleared up some few
geographical points, such, for instance, as the water part-

ing of the White Nile and Lake Chad, the course of the

Upper Shari, and especially that of the Ogoway, so far as
it may flow north of the line. But on the whole the main
physical features of this half of the continent may be said

to be at last fairly settled.

Its ethnology, on the contrary, only becomes all the
more complicated in proportion as our knowledge of the
land and its peoples increases.^ No doubt we have here
also one or two widespread linguistic groups, such as the

Semitic, represented by two of its branches—the Arabic
in the Barbary States and Egypt, and the Himyaritic
(Lesana Gez, Tigrd, and Amharic) in Abyssinia. There
is also the great Hamitic family, with its three distinct

branches—Egyptian, Libyan, and Ethiopic—occupying
more than one half of the Sahara, from about the 15° E.

long, to the Atlantic seaboard, large tracts in the south
of the Barbary States, parts of Egypt and Nubia, and the

whole of the Galla country and Somaliland as far south
as the River Dana or Pocomo, where it is met by the

Waswahili and other Bantu tribes of the eastern sea-

board.

But there still remains the pure negro race, properly so-

called, occupying nearly the whole of the Sudan in its

widest sense, the banks of the White Nile, and all its

head streams, from Khartum to the Victoria Nile, and in

all probability the still unexplored regions of the Ogoway,

and of Central equatorial Africa generally, from Cape
Lopez inland, to the Blue Mountains west of the Albert

Nyanza, and from Lake Chad southwards to the equator.

Here we find innumerable negro tribes, dwelling more

especially in three great centres of population—the region

between the Niger and the West Coast, the Basin of the

Chad, and the Upper Nile, with all its head streams

«

—tribes generally speaking differing as much in speech as

they would seem on the whole to resemble each other in

their main physical features. Here live the Wolofs, the

Veis, the numerous Mandenga and Haussa peoples, the

Fulahs (who, however, are not Negroes), the Masa family,

the Bagirmi, Babir, Nyamnyam, Shilluk, and many other

Niger, Gambia, Chad, and Nilotic races, all speaking

idioms seemingly in no way related to each other, and in

fact possessing nothing in common with any known forms

of speech beyond the general and somewhat vague

feature of agglutination characteristic of most, if not of

all, of them. Here, therefore, we have many linguistic and

ethnological puzzles still awaiting solution, and forming,

as stated, the counterpart of the topographical mysteries

now being so successfully unveiled in the southern half of

the continent.

The Basin of Lake Chad, situated in the very heart of

this vast region, is peopled by such a bewildering number

I A striking proof of this is afforded by the recent expedition of Dr. W.

Junker along the Lower Sobat from its junction with the White Nile to

Nasser, the most advanced Egyptian military station m that direction. He
informs us that between these two points are spoken no less than five distinct

idioms, some of which are now heard of for the first time. These would seem

to be the Nuer, along the right bank of the Sobat, and the Shilluk, Janghey,

Kallangh, and Nuiak on the left. And beyond Nasser he reports the exist-

ence of many other independent tribes on the Middle and Upper Sobat, such

as the Bonjak, Jibbe, Kunkung, Nikuar, and Chai, all apparently speaking

different languages. , ,,„,.. -^i-i
=> Reporting last year to the Egyptian Government on the White Nile

between Duffli and Magungo, Gen. Gordon Pasha remarks
:

_Le pays

est tres peuple : beaucoup plus qu'aucune autre partie de 1 Atrique.

of races, as to have hitherto bafifled all attempts at analysis,

or any general classification based on recognised scien-

tific principles. Here we find dwelling either seoarately
or together, branches of the Semite, Hamite, Fulah, and
Haussa races, though none of them, except the Semite
Arabs, in any considerable numbers. Here is further re-

presented every variety of the mysterious Tibu people,
who elsewhere share the Great Desert with the Twareg
(Tuareg) Berbers—Teda and Dasa, that is, northern and
southern Tibus, Tibus pure and mixed, nomad and
settled. Here also are the Kanembu,^ or people of
Kanem, who are Tibus one degree removed, and the
Kanuri or Magomi, the ruling race in Bornu, who may
be described as Tibus, or rather Kanembu, in the third

and fourth degree, in other words, half-caste descendants
of Kanembu and the Aboriginal Negro inhabitants of the
land. Here are, moreover, the Margi, Mandara, Makari,
Logon, and other members of the Masa or Mosgu family,

in all probability akin to, if not the collateral descendants
of, the So or Sou people, now either extinct or absorbed in

the Tara, Manga, Ngalmaduko, Dalatoa, and other

Kanuri tribes. Here, too, are the Bede, Babir, and some
other independent or unclassified Negro peoples, frag-

ments of the Kuka and Bulala from Lake Fittri, and
lastly, the Bagirmi from the neighbourhood of the Middle
Shari, and apparently connected with the Jur and Dor
tribes on the western head waters of the White Nile, thus

forming a sort of connecting link between the Nilotic

Negro tribes, and those of Central Sudan,
All or most of these data were doubtless previously

known, at least in a vague or general way ; but thanks to

Dr. Nachtigal's careful investigations on the spot, we are

now for the first time enabled to form a clear idea of the

various geographical, political, social, and linguistic rela-

tions of these different peoples, one to the other. Unfor-

tunately in his elaborate monograph he treats the whole
subject under the threefold division of races in Kanem,
Bornu, and the lake islands, a political rather than an
ethnographic distribution, which is all the more confusing

that several Kanembu tribes, such as the Sugurti and
Tomagheri, are now settled also in Bornu, while on the

other hand several Bornu or Kanuri people, such as the

Magomi of Fuli on the east coast, the Bulua, Malemia,

and Ngalma Dukko, have found their way back to

Kanem, whence their forefathers originally migrated

westwards.
The inconvenience, however, arising out of this ar-

rangement of the subject matter is largely obviated by
the excellent coloured map accompanying the paper,

without which it would in fact be scarcely intelligible to

the ordinary reader. It will therefore be necessary in the

subjoined resume of Nachtigal's conclusions to depart

somewhat from his triple division, and give a general

classification of all the Chad races, based rather on their

permanent linguistic and physical affinities than on their

accidental political relations, while in all other respects

closely adhering to the data supplied by him.

The map above referred to is shaded in ten different

colours, corresponding to so many distinct peoples. But

one of these colours comprises four not yet classified

Negro tribes on the west and south-west frontier of Bornu,

between that state and the adjoining Haussa states

further west. On the other hand, the Bagirmi are not

represented at all by any of these colours, so that four

more shades would really be needed to embrace all the

Chad races, while even then excluding such more remote

peoples as the Adamawa on the south-west and the

Fulahs on the west.

It thus appears that all the peoples dwelling either

round about the Chad or on its numerous islands may be

grouped under the subjoined fourteen main divisions :—

(i) Tibus (Teda, Dasa, and Kojam)
; (2) Kanembu;

» The suffix Im is simply the plural of the personal suffix ma : Kancmma
= a native of Kanem ; Kanembu — the people of Kanem.
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(3) Kanuri or Magomi
; (4) Masa or Mosgu

; (5) Yedina
or Buduma and Kuri

; (6) Bulala and Kuka ; (7) Dana
or Danawa ; (8) Bede

; (9) Ngisem
; (10) Kerrikerri

;

(11) Babir ; (12) Bagirmi
; (13) Haussa

; (14) Arabs.

1. TiBUS, of whom, as already stated, every variety is

represented. They occupy the greater part of Kanem
proper and are found on both banks of the Komodugu
Yoobe in Bornu, between the 12° and 13° E. long. Prin-

cipal pure nomad Tibu tribes : Gunda, Atereta, Worda,
Juroa, or Osumma, Mada, Wandala, Dogorda, w^ith a
total population of 13,000, Principal pure settled Tibu
tribes : Salemea, Beggaroa, Aborda, Nawarma, Oreddo,
and Billea, numbering altogether 4,400, Mixed and
doubtful Tibu tribes : Gadawa, Kumosoalla, Hawalla, or
Famalla, Medolea, Jinoa or Mallemin, say 10,500, giving
a total of 27,900 Tibus in the Chad district.

2. Kanembu, dwell principally round the eastern,

northern, and western shores of the lake, therefore, as
already remarked, both in Kanem and Bornu. Their
principal tribes are the Sugurti and the Tomaghera or

Tomagheri, both in Kanem and Bornu ; the Konku,
Gallabu, Kuburi, Kunkinna, &c., with a total population
of over 18,000,

3. Kanuri, the ruling people of Bornu, and by far the
most important nation in the Chad basin, Nachtigal pro-

poses two derivations of the name : first from the Arabic

J= nur=light, and the Kanuri prefix JT^, implying the

concrete idea of " the people of light," as the first heralds
of Islam in the Pagan lands occupied by them. But this

mixture of elements from two radically distinct languages,
though perhaps interesting to Mr, J. C. Clough and other
advocates of mixed languages, can scarcely be meant
seriously. It is as if the first English settlers in the Fiji

Archipelago were to announce themselves as the "lumen-
bearers," as the first messengers of the " lumen evangelii,"

or "light of the Gospel,' to the natives of those islands.

Second, and much more probably, a corruption of Ka-
nemri, implying their Kanem origin, already referred to.

Principal Kanuri tribes in Kanem : Bulua, AnjaHbu,
Rogodobu, Biradull, Biriwa, Melemia, Forebu, Ngalma
Dukko, the Magomi of Fuli, and Dalatoa. These last,

though claiming to be considered a Kanuri people, being
really descended from slaves of other races subject to

them. Principal tribes in Bornu : The Magomi or Ka-
nuri proper, the Tura, Manga, Nguma, Kai, Ngallaga,
Ngalmaduko, Ngomatibu, Ngasir, &c., with a total popu-
lation of about 1,500,00c.

4. Mosgu or Masa family occupies the region south
of the Chad as far as Adamawa, and seems to belong to

the same race as the exiinct So and other autochthonous
peoples of Bornu either extirpated by, or absorbed in, the
Kanembu invaders of that region. Principal tribes :

Margi, Mandara, Mekari or Kotoko, Logon, Gamergu,
the unsettled Keribina, and the Mosgu or Masa proper,
Masa is the name by which they call themselves. They
may number altogether about one million.

5. Yedina, or Buduma and Kuri, are the two native
lake tribes, the former dwelling on the great central group of
islands, the latter on the Karka, or smaller South-eastern
Archipelago. Yedina is the proper name of the first,

Buduma being the name by which they are known to the
Kanuri, from Bndu=/iay, and the suffix ma singular (for

the plural bu), meaning the " hay-people,'' They are
fierce and daring pirates ; the terror of the surrounding
nations. The Kuri, so called by the Arabs and others,
call themselves Kalea or Kaleama, and are undoubtedly
zJcin to the Yedina, though the two languages vary not a
little. Principal Yedina tribes : Maijoja, Maibulua, Buja,
Guria, Margauna, Jillna ; numbering from 15,000 to

20,000 altogether. Principal Kuri tribes : Arigna, Media,
Kadiwa, Toshea, Karawa, Kalea.

6. BuLALA and KUKA, kindred tribes, originally from
Lake Fitiri, whither most of them seem to have returned.

Unclassified aboriginal
Negio tribes on the west
and south-west frontier

^of Bornu, confining west-
wards on the Haussa
States, and southwards
on Adamawa.

Some of the Bulala have withdrawn to a few of the

islands in the lake, but the four following tribes are still

in Kanem : Ngijem, Bedde, Sarabu, and TiiTa, all off the

south-east shore of the lake. The Kuka are now found
only in Gujer, in the same neighbourhood. They jointly

number about 5,800.

7. Dana or Danawa, called by the Arabs Haddad,
and by the Dasa or Southern Tibus Azoa, both terms
meaning " Smiths," occupy a compact territory at the

south-east corner of the lake opposite the Korio group
of islands inhabited by the Kanembu. According to

their tradition, the Danawa are half-caste Manga Tibus
and Bulalas, but they now speak a Kanuri dialect.

8. Bede, about 12" 30' N. lat., ii°~

E. long.

9. Ngisem, 12° N. lat., 11° E. long.

10. Kerrikerri, 11° 30' N. lat,

11° E. long.

11. Babir, n° N, lat., 12° E, Iong,J

12. Bagirmi, along the eastern or right bank of the

Lower Shari, with undefined southern limits, and extend-

ing north-eastwards in the direction of Lake Fittri and
Waday, Are closely related to the Sara tribes of the

Middle Shari, and are also connected with the Jur and Dor
dwelling on some of the head waters of the White Nile.

Some of the Bagirmi are settled in Bornu, where they

are called Karde, possibly through some confusion with

their northern neighbours, the Kredas of the Bahr-el-

Ghazal, who are Dasa or Southern Tibus akin to the

Sakerda further up the bed of that now dried-up stream.

13. Haussa communities exist in one place only in

Bornu, the district round about Gummel, on the 13"

parallel and the 10° E. long, north-east of Kano.
14. Arab Tribes are found both in Kanem and

Bornu. The principal Kanem tribes are the Tunjer,

Uledsoliman (Wassili), and Mgharba, about 80,000 alto-

gether. The principal Bornu tribes are the Auladhamed
and Salamat, numbering perhaps 100,000. Many of them
have become in some respects assimilated to the sur-

rounding Kanuri people, but still hold tenaciously to their

Semite speech. " I have met with Arabs settled in Bornu
for a series of generations, near the centre of the king-

dom, and who were still so little acquainted with the

Kanuri language that I was obliged to act as their inter-

preter" (Nachtigal). These Bornu Arabs are called Shoa
by the Kanuri, and are carefully to be distinguished from
those Arabs who occasionally make their appearance in

these regions, either as marauders or traders from the

Barbary States.

Though mainly ethnological. Dr. Nachtigal's paper is

introduced with a few geographical notes, which, how-
ever, present little or no novelty. The lake is described

as about 27,000 square kilometres in superficial area, of a
triangular shape, open and navigable in its western sec-

tion, but along its eastern shores crowded by a large

number of islands in many places separated only by narrow
channels one from the other. The upper course of its

one great affluent, the Shari, still remains to be deter-

mined, the writer merely remarking on that point that it

flows " in two main streams apparently rising in

heathen lands to the south and south-east of Waday, x\

ceives a small portion of the rivers flowing down
western slopes of the Marra range, and throughout t

whole year discharges a considerable volume of wat
into the lake." The Bahr-el-Ghazal, its former nortl

easterly outflow, has long been dried up, so that the Ch
has now no outlet of any sort, its waters being kept

evaporation alone at their present variable levels.

But nothing could possibly be more thorough and sat

factory than Nachtigal's elucidation of the complicai

ethnography of this region, which he has disentangled

successfully as Stanley has just solved the geographical

problems connected with Lake Tanganyika.
A. H. Keane
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THE ''LOST ATLANTIS" AND THE
" CHALLENGER " SOUNDINGS '

IT may perhaps not be at first apparent what is the

connection between those tubes and masses of metal
and other apparatus on the right ard these fossil leaves in

the cases on the left. Those are some of the sounding
apparatus used on board the Challenger in her four

years' voyage. They have been brought from the gal-

leries of the Loan Collection of Scientific Apparatus, where
they are deposited by the Admiralty, into this theatre,

in order to illustrate the method by which deep-se\

soundings and temperatures are ascertained. It is the

results obtained from soundings in the Atlantic Ocean
alone that we shall consider this evening. While the

working out of these results, as shown in the diagram,
has been accomplished by the staff of the Challem^er,

there are some few other ships to which passing allusion

will have to be made. These fossil leaves, deposited by
Mr. J. Starkie Gardner, F.G.S., are also brought in from
the Loan Collection. It is not these particular leaves we
have to consider ; these are all English : but we shall

have to consider the teachings of collections of leaves

similar as regards their manner of preservation, obtained

from different parts of Europe and America. There are no
specimens at present in the collection besides these, though
until recently there was the small typical collection of the

Baron von Ettingshausen. These English specimens
will, however, serve our purpose very well as illustrations

to convey an idea of what Tertiary fossil leaves look like.

The connection between these two subjects is here. We
are going to consider certain past vegetations which are

made known to us by their fossil remains. The study of

some of them led Prof linger by a process of reasoning

that will be presently indicated, to the belief that there

existed in Tertiary times land between Europe and
America by which the ancestors of the plants gradually

travelled from America to Europe. It is now seventeen

years ago that Prof. Unger proposed to call this hypo-

thetical land the Island of Atlantis ;— the sunken island

or lost island of Atlantis. It was, no doubt, what our

American cousins would call " a big thing " for a

botanist to do, to " create" a former land in mid-ocean

simply because he wanted it to account for the migra-

tion of the ancestors of fossil plants he had studied,

and to do so without a particle of physical evidence.

It was the first time in the history of geological science

that so bold a step had been taken. The arguments by

which Unger arrived at his conclusions were criticised

at the time and another route for migration by the Pacific

was suggested. 2 Whatever may be opinions as to the

value of the evidence on which Prof. Unger based his

" lost Atlantis^' we now know from the Challenoer work-

ing out of soundings that not only a " sunken island," but

a ridge does lie in mid-AiIantic between the Old and New
World.
Our subject groups itself into three divisions :—(i)

Tertiary fossil plants ; (2) Deep-sea soundings ; (3) the

"Atlantis ridge."

[The lecturer then turned to the fossil leaves, and de-

scribed their manner of preservation and the conditions

under which they are met with, and referring to diagrams

and tables explained the meaning of the word Tertiary.]

No one now doubts these are really the remains of plants

that grew and are not lapides sui generis. In comparing

them with living plants and determining their affinities there

are many difficulties to be encountered. The remains them-

selves are often fragmentary. Even when they are tolerably

! perfect the comparisons have to be made for the most

part with specimens in herbaria, and the variations seen

» Ab- tract of a lecture given in connection wi;h the Loan Collection of

Scientific Apparatus at South Kensington, March 31, 1877, by W. Stephen

Miichelt, M.A.. LL B. , r, ^ . ,-
» Prof Oliver, Nat. Hist. Rev. Ap., 1862, Prof. Asa Gray, Me/n. Am.

Acad., N. S., vol. vi. p. 377-

in the few leaves of a specimen often suggest that varia-

tions from different parts of the tree may be considerable.

With fruits and with ftrns preserving the fructification,

the determination is safer, but with leaves alone, while in

some well-marked cases there can be hardly a doubt, in a
large proportion of cases the doubt is great. When the

lecturer first paid attention to the Low^r Ba^^shot flora,

fourteen years ago, he thought, as many unacquainted with

the subject might think, that with such herbaria as at

Kew and the British Museum the work of comnarison
would be simple. The riches of these places will soon
show, however, that a wide experience and a trained eye
are needed to refer to all the species, frequently of orders
and genera widely separated in the natural classification,

whose leaves resemble a fossil leaf under consideration.

Those who may try the work will more readily under-
stand how it was that a few years ago not a single

English botanist of note was willing to attach any im-
portance to the determinations based on fossil leaves

alone.

Matters are looking more hopeful now, partly because
more perfect and well-marked specimens are being
frequently added to museums and private collections,

and partly because the writers of monographs on any
living order are now beginning to adopt the plan of

adding what is known abjut its fossil forms. There can
hardly be a doubt that the solid reliable progress in the

determination of fossil leaves is to be made alone by
botanists who select a particular group of plants for ex-

haustive study, and include such fossil forms as they find

no hesitation in admitting. General botanists of even
great experience may make good guesses, but nothing

shoit of the determination of a specialist can be regarded

as absolutely safe, even if that may be considered so.

While the feeling of English botanists a few years

ago was as described, there were on the Continent

some few whose hesitation with regard to fossil leaves

did not prevent them from trying what could and
what could not be done in the way of identification,

[The lecturer then referred to the work of continental

botanists, especially of Heer and Unger, and alluded to

the confirmatory evidence which in some cases had
occurred of fruits being found subsequently from the

same locality as leaves, whose determination had been

attempted.] Unger compared the Tertiary flora of

America with that of Europe, and in i860, in a lecture

called ' Die versunkene Insel Atlantis," made a com-

parison between the two, and detailed the steps by which,

after twenty years' study, he had been led to the conclu-

sion that the European Tertiary flora had a North

American character. There have been two theories r>;-

specting the origin of plants in particular areas. One is

that the plants of that area have been created there as

fully developed as met with ; another is that they have

been partly the result of evolution in the same district,

and partly or entirely the result of immigration from other

districts. [Starting with familiar illustrations of the

effects of climate on plants, the lecturer proceeded to

show how plants retreated before climatal conditions that

were hostile to them and spread where the conditions

were favourable, in some cases changing the elevation at

which they grew, in others changing their area.] It was the

consideration of the migration of the plants that led Prof.

Unger to believe that a high proportion of the European

Tertiary forms had come from North America.

It would occupy too much time and would fulfil no useful

purpose in a popular lecture like this, to give in detail the

data on which he based his conclusions, A rJsitmS of

them in a form convenient for reference may be found in

a translation of his lecture in the Journal of Botany of

January, 1865. Believing the evidence was sufficiently

strong that the Tertiary plants he studied had come from

North America, he proposed a hypothetical land bet^veen

the two as the route by which they had travelled.
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He took the name of his hypothetical land from a
legend met with in the " Timseus " of Plato. In a con-
versation between a priest of Sa'i's and Solon, when in

E<?:ypt, mention is made of a great island of Atlantis,

situated beyond the pillars of Hercules, where lived a
powerful nation that ruled over Libya as far as Egypt,
and over Europe as far as Tyrrhenia. They tried to

subjugate the Hellenes, but that heroic people defeated
them. At a later period, during severe earthquakes
and great floods, the island of Atlantis sank into

the ocean. Such in brief outline is the legend. [The
lecturer, alluding to the translations of Jowett and
Whewell, referred to the puzzle this passage had been to

students to know where an Egyptian priest could have
known such a legend, or why (possibly) Plato had in-

vented it, and alluded to one explanation that it was
probably an exaggeration of some local phenomenon.
In the Journal of Botany for January, 1865, a list of

the literature of the subject is given.] This is as much
as time will allow to be said to indicate the nature of the
reasoning by which Unger, on the evidence of plant

remains in Europe and America, conjectured former in-

tervening land between the two, and why that hypo-
thetical land was called " the sunken " or " the lost

island of Atlantis."

We now turn to the Challenger soundings, and with
these must be mentioned those of the United States ship

Dolphin, the German frigate Gazelle, and the British

ships Hydra and Porcupine. The generalisations of the

soundings taken by these vessels, with inferences drawn
from bottom temperatures, have been worked out by the

staff of the Challenger, and a contour map has been pre-

pared, of which the features which bear on our subject

are reproduced in the diagram. Some of the most im-
portant soundings were taken from the Challeti^^er htrs^M,

and as the working out of the whole results have been
performed by the staff of that ship it is not unfair, at any
rate in a short title for a popular lecture to mention only
" Challenger soundings." That there was no feeling of

international jealousy on the part of the Challenger staff

is fully evidenced by the fact that the northern portion of

the ridge has been named after the Dolphin,
Before referring to the results it may be of interest, as

we have some of the Challcns;er apparatus here, to speak
of the method of deep-sea soundings.

[The lecturer then briefly sketched the history of deep-

sea soundings, alluded to the impulse given by the laying

of cables, and mentioned how the improvement in me-
chanical appliances made possible now what was impos-
sible a few years ago.]

The line used is about one inch in diameter ; on this

the twenty-five and seventy-five fathom distances are

marked with white thread, interwoven, the fifty by red,

and the 100 fathoms in blue. By this means the amount
of line paid out can be easily ascertained. The weights

to sink the line are so arranged, that when they touch
the bottom they release themselves. There are several

modifications of this apparatus, but the principle of those

used on board the Challenger is that round flat weights

with holes through them are placed one above another

with a rod or tube running through them, the number of

weights depending on the expected depth. To the

bottom of the lowermost weight a wire ring is fastened,

and a wire passes up and is fastened to a spring at

the top of the tube. The tube is then attached to

the line. So long as the strain of the weights is on this

spring it remains closed. Directly the weights rest on the

bottom the strain is removed, the spring opens, the wire

is released, and when the line is hauled in it brings up the

tube only, leaving the weights below. For taking tem-

peratures a cup lead is generally used to sink the line,

to which self-registering thermometers specially arranged

to withstand great pressures are attached at every 100,

and sometimes at every ten fathoms. It is not necessary

here to speak of dredging, nor of the means for bringing
up water or samples of mud from the sea bottom. We
have now only to speak of soundings and taking tempe-
ratures. In both operations the line is passed through a
pulley-block, which is attached to a group of elastic

"accumulators," the object of this being to break the
shock of the roll of the ship.

Dr. Spry, writing about the Challenger voyage, has
said :

—

" It has been found that in all deep soundings it is

necessary to use steam power. No trustworthy results
can be obtained from a ship under sail, as even in the
calmest weather the heave of the sea or the surface
current is sufficient to drift the ship in a very short time
a considerable distance from the place where the lead
was originally let go. . . . The first thing therefore to be
done is to shorten and furl all sail and bring the ship
head to wind, regulating the speed in such a manner
as to avoid forcing her through the water."
The soundings and temperatures obtained by the Chal-

lenger have been from time to time issued in special
reports, of which there have been seven. In the seventh
is given a map on which the soundings have been marked,
together with those of the other ships already mentioned.
On this map the ridges and deep basins have been con-
toured, and where soundings have been wanting the
bottom temperatures have been taken as a guide of the
probable position of the separating ridges. For the
Challenger ridge there are plenty of soundings and nearly
as many for the Dolphin ridge. The connecting ridge is,

however, assumed from bottom temperatures.
It is on this map our diagram is based.
Having now obtained approximately the contour of this

ridge, which throughout the greater part of its range is

known as a fact from actual soundings, there are some
few speculations concerning it which naturally present
themselves for consideration. In the first place it will

be noticed that along the ridge itself there are four places
where it rises to dry land, at the Azores, at St. Paul's

rocks, at Ascension, and at Tristan d'Acunha. In the
deeper basins there is land rising above the sea-level at

Fernando de Noronha, at Trinidad, and at St. Helena. In
the deeper basins too there are five soundings which show
a depth of more than 3,000 fathoms. These are given on
our diagram. The greatest depth recorded is 3,450 fathoms.

A glance at the Challenger map on which the soundings
are marked in figures is sufficient to show that if the con-

tour lines were drawn at every 250 fathoms the Atlantic

would be found to be diversified by hills and valleys.

Geologists are familiarised with invoking former rises and
falls in land to account for some of the facts they study.

Indeed in some cases it seems almost as if it were believed

that the axis of the earth may be shifted and its ice-caps,

its soil-caps, and its continents moved about with im-

punity to suit any particular theory. At any rate it would
not be received as a startling idea that the whole area of •

what is now the Atlantic has been dry land. True we
know that deposits are now being formed on the floor of

the ocean, and at different rates, and consequently pro-

ducing different thicknesses ; rivers carry material which
is spread out according to conditions over large or

small areas, and so produce variations in the thickness

of their deposits ; and perhaps allowance must also be
made for currents. These circumstances may to some
extent modify the relative levels of parts of the

ocean bottom. But they could hardly account for

such extent of variations in the hills and valleys as

are met with. Some of the ridges may be the result

of submarine elevation analogous to that which has raised

high mountain ridges elsewhere, and in this case has never
brought the ridge above the sea except in a few peaks. It

must too be remarked that if we admit the ridge through
its whole length to have been dry land, it does not neces-

sarily follow it was so all at the same time. There is not.
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however, any readily apparent argument against the

theory that it has been all dry land and at one and the

same time. Let us for a while assume that it was, and
let us then see what facts about climate we may infer

with regard to it.

There are no doubt many other places besides those
already known where the depth exceeds 3,000 fathoms.
Let us, however, take the group of the known three which
run in a line north-east and south-west, and are respec-
tively 3,450, 3,200, 3,250, and we may assume that they
represent a valley line. Let us suppose that the area is

raised till this valley is dry land ; what then will be the
height of our ridge, and what will be the highest peaks
of the country ? To the north-west of the valley, distant
about as far as from here to the Grampians, would tower
the peaks, now the islands of St. Paul's Rocks, and
Fernando de Noronlia, rising some 30,000 feet ; and
to the south-east would rise Ascension to a similar
height. The "ridge" itself v/ould be about 15,000 feet.

There is no reason whatever for supposing that the
ridge is a table land. On the contrary, it seems more pro-
bable, judging from the variations in the soundings, that
it was diversified with hills and valleys. Now a ridge of
this elevation would, in all probability, have a snow cap-
ping even at the equator. Astronomers tell us that in

"former" times the earth's atmosphere was higher and.

its pressure greater than now, but that was in a very
remote past, and we may fairly assume that at the time
of this ridge being land the atmospheric conditions were
much as now. We should thus have a mountain ridge
with hot valleys and every variation in temperature
according to height ; so that so far as temperature is con-
cerned botanists would have no difficulty in accounting
for the migration across the equator of plants that would
be killed by great heat. With regard to the part of the
ridge between Europe and America, answering to Unger's
"Atlantis," the soundings are more numerous. The
undulations seem to have been many, and the general
elevation was probably not more than 9,000 feet, unless
the original depths are masked considerably by a deposit
of globigerina-ooze. Some peaks—now the Azores—still

remain above water. When the ridge sank is a ques-
tion on which we have at present no evidence. The
whole subject is still young, and we have much yet to
learn.

In conclusion the lecturer said : I hope I have given
sufficient prominence to the distinction that must be
drawn between fact and inferences from those facts.

I should be very sorry for anyone to go away from this
place and say that they heard a lecture at South Ken-
sington in which they were told that there formerly was a
continent nmning down the middle of the Atlantic, and
that there was a lofty mountain ridge along it, capped
with snow even at the equator,

I wish carefully to point out to you I have made no
statement of the kind. I have simply told you the fact
that a ridge less than i.ooo fathoms beneath the ocean
runs down mid Atlantic in a sinuous course, whose
contour is roughly indicated by the diagram. That on each
side of it are ocean depths, twice and in some cases thrice
the distance it is below the sea-level. That if these
depths were once land valleys, as geologists have no diffi-

culty in believing possible, then there would be a ridge
running north and south along the area of what is now
the deep Atlantic, ranging from 9,000 to 15,000 feet above
the sea-level, and that if the atmospheric conditions were
the same then as now, judging from what we know of the
Andes under the equator at the present time, there was
protably a snow- capping.
Such a land-connection between Europe and America,

if it existed as late as Tertiary times, would meet the re-
quirements of Unger's hypothesis, varying in height as it

sank, and the whole ridge would afford a solution of any
difficulty botanists may have on the score of temperature

in accounting for the migration of cold-loving and heat-
shunning plants across the torrid zone.
The remarks at the conclusion of the lecture, in refer-

ence to its being the last of the series, we have already
reported at p. 490.

REMARKS ON THE INVESTIGATION OF
CUMA TES

'T^O Prof. Balfour Stewart we are indebted for the
-^ separation of meteorology into its two great divi-

sions of physical and climatic. The latter I have pro-
posed to separate into two sub-divisions, viz., normal and
abnormal. The first of these subordinate branches in-

cludes the investigation of the usual states of the atmo-
sphere in different parts of the earth's surface, as ascer-

tained by periodic data derived from the averages of
observations continued for a series of years. The second
subordinate branch has for its object the investigation of
unusual temporary disturbances of the equilibrium of the
atmosphere—such, for example, as storms of wind, by
means of the comparison of individual observations,
extending over only a few hours or a few days.

We need hardly wonder at the disfavour with which
meteorology is regarded by some men of the highest
standing in physical science, from whom valuable assist-

ance might have been expected ; for we know that there
is a great want of agreement among meteorologists them-
selves as to the means of determinmg even the most im-
portant fundamental data. For example, it will hardly,

one would think, be disputed that the essential condition
in all meteorological inquiries is iiniformity in instru-

mental obsei'iiation. But towards the establishment of a
uniform international system no progress has as yet been
made. Points of subordinate importance may have been
adjusted at the Congress meetings at Leipzic and Vienna,
but this all-important question remains just where it

was. To Mr. Glaisher is due the adoption among his
observers of the uniform height of 4 feet above the
ground for thermometers, and one invariable form of
screen for protecting them. The Scottish Meteorological
Society, when establishing their stations in 1855, followed
the example of Mr. Glaisher by adopting the 4-feet

standard height, and they ultimately selected the form of
double-louvre boarded protecting box, which I proposed
in 1864. The Meteorological Society of England have
also adopted the same uniform system as that in Scotland
of boxes, and their exposure, and hours of observation.

But other observers follow different methods, and on the

Continent it is believed there is still less approximation
to uniformity than among ourselves. The very first

matter which should be taken up by home and foreign

meteorologists is the settlement once for all of the ques-
tions how, when, and with what position and exposure of

instruments are observations to be made. Until this is

done it is impossible to arrive at useful results, because
the observations which are now being obtained at different

stations are not comparable the one with the other. Un-
less there be some such general Council as that lately

proposed in Nature by Prof. Balfour Stewart for carry-

ing out this and other important objects, 1 shall certainly

despair of the future of this new science.

But let us now see in what way the mode o|

instrumental observation bears on the subject of cli-

mate. Climates may be defined as states of the atmo-
sphere due to the joint operation of geographical, geo-*

logical, and other conditions more or less local, and they
are judged of by their effects on animal and vegetable
lile. Ihey do not, therefore, depend simply on the geo-
graphical position on the earth's surface of the district

where the observations are made, but are largely affected

by varicus conditions, such as the distribution of land
and water, the nature of the soil and its covering, and the

elevation or depression and character of the land at, and
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adjacent to, the place. Climates are, therefore, frequently
of a local nature, by which I mean of small superficial

extent. Thus many varieties of climate may coexist

about the same parallel of latitude, and even over a very
limited portion of that zone. Instead of saying, then,

that a whole country such as Britain has a certain mean
temperature, as ascertained by lumping together observa-
tions made at places of widely different character, level,

and exposure, we should rather say that there are in that

island mountainous districts with a certain mean tempe-
rature, districts of open plain, having another, and
sheltered districts and valleys having another ; while
parts near the sea-shore, have their own peculiar cha-
racteristics. To take a familiar case, we may refer to

the Isle of Wight, all parts of which, small though the
island be, can hardly have the same climate as Bonchurch
and Ventnor, which are the favourite retreats of invalids

in pursuit of health. That such local atmospheric distinc-

tions do really exist may at once be shown by a reference
to the varied distribution of plant life which, though no
doubt largely affected by the nature of the soil, is never-

theless to a considerable extent dependent on the exist-

ence of certain atmospheric conditions.

If meteorological stations were to be established in

some place situate in a low latitude—such, for example,
as the Island of Java, we should be told, as I have more
than once been in similar cases, that though 4 feet above
the ground may be suitable for thermometers in Britain,

it would be quite preposterous for so hot a climate as

Java. Now if what were wanted was to ascertain the

amount of heat emitted directly by the sun, such a state-

ment might be correct ; for then the instruments should
be kept as clear of terrestrial influence as possible, and
by taking proper precautions we might perhaps make our
observations indifferently at sea or onland. But these would
not be observations of climate. Now, as in the case we
have supposed, it is the climates of Java and Britain that

are to be compared by ascertaining the amount of heat

communicated to thermometers by conduction and con-

vection of the air which has been heated by solar, and
cooled by terrestrial radiation, the observations must be
made on the islands themselves and not on the sea which
surrounds them, and by instruments placed at the same
level above the surface of the ground. It has been farther

objected that in very hot countries there are large districts

where canes or other kinds of jungle vegetation rise much
above the level of the thermometers, while in Britain there

is generally a grassy sward nearly 4 feet below them.

These differing kinds of vegetation nevertheless largely

influence the character of climates, and their effects ought
not to be eliminated even although it could be done. The
results which have been obtained in a jungle should not,

however, as I have already said, be mixed up with those

of other places which have a free exposure. The truth is

that by adopting different kinds of protecting boxes, and
by varying sufficiently their levels above the ground, we
may so far depress the temperature of a hot country and
exalt that of a colder, as instrunientally to equalise them.

There is but one mode of getting results which shall be
comparable, and that is by adopting the same standard

height and the same standard form of protecting box.

The results may, however, be vitiated in another way by
placing the instruments near or under.shelter of buildings,

or still more, by the monstrous system of fixing them to

the walls of houses ; for masses of masonry or other build-

ing materials prevent either extreme from being recorded

by the instruments. It must also be kept in view that

however valuable continuous registrations may be, in

showing intermediate variations of temperature, no photo-

graphic self-registering thermometer hitherto constiucted

gives any result which can be regarded as correct because

it does not record the temperature of the air of the locality

and is not comparable with those of common thermo-

meters, nor even, perhaps, is ever comparable with those

of other similar self-recording instruments. The house
or framework with which the instruments are necessarily

connected cannot fail variously to affect the mercury in the

bulb and thus to veil the results. The only mode ofcounter-

acting this influence is to have common thermometers in

the neighbourhood placed and protected in the usual way
and to record their indications eight or twelve times in

the course of the twenty-four hours.

It must be kept in view that I have been speaking only

of local climates, or those which are subordinate to the

normal climate due to geographical position. That such
great climatic zones due to latitude exist and vary as we
recede from the equator towards the poles is abundantly
evident, both from the animal and the vegetable world.

The best mode of investigating these climatic zones

would be to select stations as little affected as possible by
surrounding vegetation, the instruments being exposed as

freely as possible all round and placed at the same level

above the ground, and as nearly as possible at the same
level above the sea, so as to avoid confusion with what
have been termed the climatic zones of altitude. For
this purpose I venture to suggest the use of an instrument

which I proposed in 1870,' the indications of which depend
on the heating up of a larj^e quantity of water or other

fluid contained in a thin glass globe which is freely ex-

posed to the sun's rays. When the water expands under
the influence of heat, the surplus fluid escapes into an
adjoining vessel in which it can be afterwards weighed.

On the other hand when the fluid is contracted by cold,

the deficiency is continuously supplied from a connecting

cistern kept always at the same, or sensibly the same,

level. By this automatic arrangement the whole of the

heat given out, however irregularly, by the sun, is con-

stantly treasured up. The readings of maximum and
minimum thermometers would also serve to correct errors

due to the proximity of the tubes and cisterns of the

instrument to which I have referred. The difference

between the results of this and the common thermometer

is the continuous registration of the alterations in bulk

produced by the variations of temperature ; whereas the

common thermometer fails to record the many changes

that take place between the maximum and minimum
readings, and which are due to sudden obscurations and
revelations of the sun caused by passing clouds during the

day, while the terrestrial radiation at night is similarly

affected. Even where this instrument is not used it would

I think be an improvement on the present system were

maximum and minimum thermometers kept constantly

immersed in a large globe of thin glass filled with water.

Thomas Stevenson

VOLCANIC PHENOMENA DURING 1875

DR. GUSTAV TSCHERMAK'S Mineralogische Mittheil-

ungen (1876, 2) contain a most interesting accxjunt of the

volcanic occurrences during the year 1875, computed by Prof.

C. W. C. Fuchs. In the short introduction Dr. Fuchs expresses

his regret that the scientific academies and societies do not give

more general attention to this most important branch of geolo-

gical research, and points out that through the numerous and

universal relations of the institutions in question the statistics of

volcanic eruptions and earthquakes would become far more cor-

rect in details and numbers, than it is in his own power to make

them. The publication of the valuable information now given

by Prof. Fuchs therefore all the more deserves the highest praise

and attention. Dr. Fuchs divides the events into two classes, viz.,

eruptions and earthquakes. The first volcano treated of is—

Etna.—After the short eruption of August 29, 1874, which

lasted until the beginning of September, the mountain was per-

fectly at rest. Early in January* 1875, there were signs of new
activity in the shape ot repeated shocks, which, on the 8tb,

caused considerable damage near Acireale. But the shocks de-

creased again both in frequency and intensity, and a new period

of rest ensued until the beginning of October. At that time a

small crater on the south-side of the mountain became slightly

active. From December 19, smoke mixed with reddish vapours

' Journ, Scott. Met. Soc, vol. iii. p. ii4-
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was seen to rise, and the reflection of subterraneous fire could

be seen from Acireale.

Vesuvius.— With the exception of a small eruption on July 18,

1874, this mountain had only given off clouds of smoke, and

had come to complete inactivity by the end of that year. From
January 3 to 6, 1875, slight earthquakes and subterraneous noises

were remarked, but they remained without further consequences.

Only in December the inclination to activity seemed to return.

In the interior of the large crater of the last eruption considerable

changes took place, a great portion, towards the south-east, fell

in, and thick clouds of black smoke rose at this spot. On the

20th the glow of fire was seen in the crater, and all other pheno-
mena increased in intensity, however, without it coming to an
eruption by the close of the year.

Iceland.—The eruptions which occurred in this country during

1875 are the most important ones of all. They were numerous
and followed each other in quick succession, some of them with

extreme intensity. The first one was a side-eruption of the

Vatna, which began with vehement earthquakes on January 2.

A broad stream of rc^-hot lava broke forth on the following day
and continued to flow until the third week of February. About
this time a second eruption began in another locality. This was
preceded by a copious fall of ashes spreading over Kelduverfet.

The crater of this second eruption lies within one of the largest

prehistoric lava- fields, called Odarhaun. A third eruption took

place on March 10 to the north of the latter; no less than sixteen

small craters ejected masses of red-hot slakes, and more to the

west a broad stream of incandescent lava flowed for several days

to a distance of 600 yards. The fourth eruption was perceived

on the whole of the island. It occurred on March 29 on the

Vatna, and was accompanied by loud reports and • subterraneous

noise. The most remarkable phenomenon in this eruption was
an enormous fall of ashes, which was so dense in Oesterland that

the sun was darkened and lights had to be lit. The ferry on the

Yokul river could not penetrate for several days the enormous
masses of floating pumice-stone. The fall lasted five hours in the

Yokul Valley, three in the Fljotr Valley, and two at Seydisfjord.

A strong west wind carried particles of these ashes to enormous
distances, i.e., to Norway and Sweden. (We have repeatedly

reported on the ashes found in those countries at that time, and
upon their origin. ) Another prolonged eruption took place on
April 4. The active crater this time lay to the south of Burfell,

and the phenomenon was accompanied by violent explosions and
the ejection of high garbs of incandescent slakes. It lasted about

twelve days. The next eruption happened between April 20 and

24 in the so-called Oster Mountains. Matter was ejected to

an enormous height and streams of lava overflowed the environs

to a distance of fifteen miles at a breadth of from 800 to 2,000

metres. Towards the end of June another new crater formed
and several lava streams broke forth near Thingo, between
Vivatn and the Yokulsan. The last eruption, another very

violent one, occurred on August 15 at the same place as the last.

Twenty different columns of smoke were ejected, and on the

next day slakes and red-hot lava followed.

Klo'et.—This volcano, one of the less-known mountains of

Java, had a great eruption early in 1875, according to news
dated February 3. An enormous stream of lava completely

destroyed the settlement of Blikar, besides causing great damage
in other localities.

Ceboruco.—This Mexican mountain (situated at lat. 2i°25'N.),

which rises to a height of 480 metres (1,525 metres above sea-

level) was believed extinct since the discovery of America, its

first historical eruption taking place in 1870. Another great

eruption followed on February 11, 1875, together with violent

earthquakes, which particularly damaged St. Cristobal and
Guadalaxara. On the evening of February 10 a fall of ashes

occurred, and a high garb of fii'e rose in the night.

Mauna Loa.—A crater on the summit of the Mauna Loa,

called Mukunweoweo, had an eruption of lava on August 11,

1875, ^'it more detailed accounts have not reached Dr. Fuchs.

This is the same crater which sometimes causes the whole island

of Hawaii to be covered with the so-called " hair of the Goddess
Pele," a fine thread-like obsidian, resembling fine threads of

cotton.

Tongariro.—'Y\i\% volcano, situated in New Zealand, was active

in the second half of 1875, and from time to time ejected lava

and slakes. At intervals great geyser eruptions occurred, and at

one time more than fifty jets of hot water, surrounded by vast

columns of steam, were counted.
Santorin.— Since the last eruption the'fumaroles on the island

of Santorin were extremelv active. On October 10, 1875, M.

Fouque observed numerous openings ejecting gases, not differing

much from air in a chemical sense. During the night they
showed the reflection of fire, and the stones surrounding the
openings were red-hot. A second group of fumaroles yielded
sulphurous, carbonic, and hydrochloric acids, their tempera-
ture varying from no" to 310° C. Yet another group ejected

sulphuretted hydrogen, carbonic acid, and water-vapour, at a
temperature of 90°-99° C.

Speaking of earthquakes. Dr. Fuchs gives a complete list of all

the earthquakes and terrestrial shocks which were felt in different

parts of the globe during 1875, and they amounted to no less

than ninety-seven in number, occurring on 100 different days.

We regret that our space does not permit us to enumerate them,
but compels us to confine ourselves to an account of the distri-

bution of their number over the diiferent months. Thus we
have in January, 15 ; February, 7 ; March, 12 ; April, 7 ; May,

9 ; June, 10
; July, 6 ; August, 5 ; September, 3 ; October, 2

;

November, 9 ; December, 12. Of fifty-two of which exact de-

tails could be obtained, thirty-six occurred in the night. On ten

days earthquakes occurred simultaneously in different localities,

and fourteen distinct places were repeatedly visited by them
during the year. The most lamentable of all—real catas-

trophes—were those of Cucuta, on May 16-18, destroying several

towns and numerous villages, and of St. Cristobal and Guada-
laxara (February 11), which reached from the Pacific Ocean to

Leon. Very severe were the earthquakes of the Lifu Island

(March 28), of Uschak (May 3-5 and 12), of Lahore (December
12), and of Porto Rico (December 21). Altogether Dr. Fuchs
estimates the number of lives lost in these earthquakes at 20,000,

not to speak of the great damage to property. In conclusion

the author gives an account of those earthquakes which were in

evident connection with the eniptions of neighbouring volcanoes

;

and also mentions a few whose causes were undoubtedly not

volcanic but mechanical phenomena. In a short appendix Dr.

Fuchs gives some details of an eruption which occurred between
September 7, 1873, and January 22, 1874, on the Island of

Vulcano (one of the Lipari Isles), in continuation of his Report
for 1874.

BIOLOGICAL NOTES
Broca's Stereograph.—A very ingenious instrument for

taking mathematically accurate drawings of human crania and

other objects of natural history, known as Broca's stereograph,

has been lately presented to the College of Surgeons by the

President, Mr. Prescott Hewett, which will prove a useful

adjunct to the systematic study of the important anthropo-

logical collection now contained in the museum. It was exhi-

bited and its use demonstrated by Prof. Flower at his conclud-

ing lecture on the Comparative Anatomy of Man.
\
Among

recent additions to this department of the collection are the

valuable series of skulls of natives of New Guinea, collected by

Dr. Comrie, Staff-Surgeon R.N. of H.M.S. Basilisk, described

in the last number of the Journal of the Anthropological Insti-

tute ; also four of natives of the Navigation or Samoan Islands,

presented by Dr. Pye Smith. On several occasions during the

course. Prof. Flower pointed out the necessity of far larger series
.|j

of human skeletons and skulls than are at present contained in

our museums, before our knowledge of physical anthropology
,j

can be placed on a satisfactory basis, as the individual variations

are so great that it is only when a considerable series of any race

are brought together that their true characteristics can be deter*

mined.

Tendrils of Climbing Plants.—M. Casimir de Candolle

publishes some interesting observations on the tendrils of climb- ^

ing plants in the Archives des Sciences Physiques et Naturelles

(January). The experiments the author made were suggested

to him by reading Mr. Darwin's work on the movements and

habits of these plants. With regard to the manner in which the

curves of the tendrils which are fixed at both ends are formed,

M. de Candolle arrives at the following conclusions :—When
tendril of Bryonia, isolated or not, is fixed at both its ends, iti

upper part soon assumes the shape of a sinuous curve with,

double curvature, just like that of free tendrils. But this curve
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is composed of two segments which are curved in opposite direc-

tions. The curvatures increase gradually in both segments, and

little by little transform themselves into two screws, of which

the upper one is turned from left to right. The primitive sinuous

curve very often spreads over nearly the whole of the tendril,

and in this case only two screws are produced, wound, of course,

in opposite directions. In all cases, with very few exceptions,

the number of screws thus produced in the tendrils is an even

one, and M, de Candolle demonstrates that the cause of this

phenomenon is a simple mechanical law.

Eyeless Crustaceans.—A valuable paper on the eyeless,

cave, and deep-water crustaceans, by M. Alois Humbert, is

published in the same periodical. It is principally a minute de-

scription of Niphargus puteanus, which M. Humbert believes to

be an ancient genus, descended from a form which is now ex-

tinct, thus corresponding entirely with Proteus, Leptoderus, A no-

pktJialmus, and others. With regard to the question whether

the Niphargus found in the Swiss lakes are merely colonies from

the other animals of the same genus, which inhabit subterraneous

waters, or whether the reverse is the case, the author expresses

himself as follows :—If we suppose that the genus Niphargus

appeared before the ice period, it is impossible to say anything

with regard to its place of origin. But, if we do not suppose it

to date so far back, and only look at the present fauna, I incline

to the belief that the Aiphargus of our Swiss lakes originate

from those inhabiting subterraneous waters. When they reached

the lakes they acclimatised themselves at depths where they

found the darkness sufficiently intense, and in such a zone, all

but completely dark, where they found the necessary conditions for

their existence. In a more illuminated zone they could not have

escaped from their enemies so easily and could not sustain the com-

petition with their fellow-inhabitants, which possessed better visual

organs. If we consider the greater dimensions attained by the

forms inhabiting caves, it seems that the lake species, although

living in vaster bodies of water, yet find themselves in conditions

which are less favourable to their development and are suffering,

as it were, from atrophy.

Origin of the Flying-power of Bees.—The following

interesting experiments made with bees, by Herr Donhoff, are

recorded in the Archivfiir Anaioniie und Physiologie. He took

some bees from the hive, just as they came out of the entrance

hole, and placed them under a glass bell at a temperature of

19° C. (66° F.). First they ran hastily up and down the sides of

the glass and flew about in the jar. Later on their movements

became less hasty, and after forty-five minutes they all sat quietly

together, moved slowly and clumsily. They were no longer able

to fly about. He let a few crawl upon a pencil, and by giving

it a jerk threw them into the air ; they fell down perpendicularly

without giving a humming sound, i.e., without moving their

wings. He killed and opened one or two and found their

honey-bags empty. To the others he then gave a solution of

sugar, and after they had fed for about 3I or 4 minutes he again

tlirew some into the air. They no longer fell down perpendicularly

but a little further off, and also moved their wings. A minute

afterwards they did not fall down at all but flew to the window

;

they had become the same lively insects as before. If the tem-

perature is under 19' C. they lose the power of flying even sooner,

and a longer period elapses before it returns after they are fed

on sugar-water. In higher temperatures the power returns

sooner. Herr Donhoff thinks it probable "that the bee loses

the power of flying because it does not possess the necessary

strength to be converted into muscular action, and that this

strength returns to its system because in sugar it finds the neces-

sary vital support."

The Birds of Celebes.—In the March session of the German

Ornithological Society Dr. Reichenow gave a detailed account

of the birds of the Island of Celebes. Although this island is

classed geographically with Borneo, Java, and Sumatra in the

Sunda group, yet its fauna is almost entirely distinct from that

of the other islands mentioned, approaching very closely to the

Australian fauna. Late investigations show that this is peculiarly

true of the ornithology of Celebes, and that in the geographical

distrilution of animals, the island must be classed with Australia,

New Guinea, &c., and not with the other members of the Sunda

group. The speaker exhibited six new varieties of Australian

Colibris lately found in Celebes.

Italian Pliocene Equid.^:.—Dr. Forsyth Major (Florence)

will shortly publish a work embodying the results of his long and

diligent researches on the Italian Pliocene Equida: which will

form a very valuable contribution to the evolutional history of

the Horse. The publication of the book—illustrated with nume-

rous finely executed plates—is being prepared by the Swiss

Palseontological Society, under the supervision of Prof. Riiti-

meyer, A short rhuini of some parts of the work appeared

some time since in the Rivisia Scientifico'Industriale.

Development of Mollusca.—Dr. Packard, of Salem,

Mass., writes with reference to Prof Lankester's review of his

work entitled "Life Histories of Animals, including Man"
(Nature, vol. xv., p. 271), totheeffect that onp. 112 of the work

in question, and also on p. iio, Prof. Lankester's name is cited

by him as the authority for the use of the word " trochosphere."

The paper in which Prof. Lankester proposes tlie term "veliger"

is quoted on p. 113. This he considers sufficient reply to the

reviewer's statement that he (Dr. Packard) dots not ascribe,

either the terms "veliger" or "trochosphere," or the views

connected with them, of which he makes use, to their author.

Parthenogenesis in a Phanerogam.—Prof. Kemer, of

Innsbruck reprints from the " Sitzb. der k. Akad. der Wissensch.

zu Wien " an account of a remarkable instance of partheno-

genesis in a flowering plant. The instance is a small Alpine

Composite, Antennaria alpina, a. native of the high Alps and

Arctic region. Like some other allied species it is dioecious,

and the male plants are extremely scarce. Prof. Kemer has

never seen the male plant, and in 1874 cultivated the female

plant with very great care in the botanic garden at Innsbruck,

excluding apparently all possibility of foreign impregnation

either by this or any allied species. The plants produced, not-

withstanding, a number of seeds, which were sown the following

spring. Six of these seedlings germinated, but four out of these

shortly perished. The two remaining ones reached maturity,

growing as luxuriantly as the mother plant, and showing no signs

of hybridisation. It is not stated, however, whether they also

flowered and produced seed. From the extreme scarcity of the

male plant, Kemer believes that the seeds are ordinarily matured

without impregnation.

Respiration of Roots.—From recent experiments oh the

respiration of roots (the plants employed being ivy and veronica)

MM. Deherain and Vesque conclude (i) That oxygen is neces-

sary for all organs of plants, and that for the life of a plant it is

not sufficient that its air-parts be in air ; the roots must also find

oxygen in the atmosphere of the ground in which they grow ;

(2) That the absorption of oxygen which takes place through

the roots is accompanied with only a slight development of car-

bonic acid, so that the roots produce a partial vacuum in vessels

in which they are contained ; (3) That this development of car-

bonic acid takes place just as well Jn an atmosphere without

oxygen as in one which contains it ; whence may be inferred

that the excreted carbonic acid does not come from superficial

oxidation of some self-decomposing organs, but from a regular

circulation of gases in the plant.
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NOTES
Fifty-seven candidates for the Fellowship of the Royal

Society have offered themselves during the present session.

From these the Council have selected the following fifteen to be

recommended to the Society for election at the annual meeting

on June 7 next :—Prof. James Dewar, M. A. ; Sir Joseph Fayrer,

M.D., K. C.S.I. ; Rev. Norman Macleod Feirers, M.A.
;

Thomas Richard Fraser, M.D. ; Brian Haughton Hodgson,

F.L.S,
; John W. Judd, F.G.S. ; William Carmichael M'Intosh,

M.D. ; Robert M'Lachlan, F.L.S. ; Prof. John William Mallet,

Ph.D.
J
Henry B. Medlicott, M.A. ; Henry Nottidge Moseley,

M.A. ; Prof. Osborne Reynolds, M.A. ; William Roberts,

M.D. ; Prof. James Thomson, LL.D. ; Prof. William Turner,

M.B.

The scientific men selected this year by the Universities of

Edinburgh and Glasgow for the degree of LL.D. are well

deserving of the honour. Among those on whom Edinburgh

has conferred it are Mr. George Gore, F.R.S,, Mr. J. B. Lawes,

the well-known scientific agriculturist, Dr. Reinhold Rost, prin-

cipal librarian to the India Office, and Mr. John Westlake,

Q.C. Glasgow has given her degree to Prof. Andrews, F.R.S.

,

president, and Prof. Allan Thomson, president-elect of the

British Association.

The Council of the Royal Microscopical Society have resolved

to institute a lecture in memory of the late Prof. John Quekett,

to be delivered from time to time by eminent microscopists, to

whom will be presented the Quekett Medal provided out

of the Medal Fund collected some years since. The first of

these lectures will be delivered in the theatre of King's College

on May 2, at 8 p.m., by Sir John Lubbock, Bart., M.P., F.R.S.,

the subject being " On Some Points in the Anatomy of Ants."

Mr. Ward Hunt stated in the House of Commons last week

that the deductions of the Astronomer-Royal with respect to

the late transit of Venus will be ready in about six weeks, but

' that some months must elapse before the photographic records

will be completed, without which the report would be im-

perfect.

The Paris Academy of Sciences held its anniversary on the 23rd

inst., Vice-Admiral Paris being in the chair. Only one national

prize was awarded this year to M. Darboux for a memoir on

"Singular Integrals," obtained in the solution of the differential

equations of the first order. This work, of exceptional excellence,

will \>^ published in " Recueil des Savants Etrangers " at the

expense of the Academy. A number of minor prizes were

awarded for memoirs in botany, chemistry, medicine, &c.

But the largest number of rewards were distributed amongst

authors of works already published and not specially written

for competition ; this is a laudable innovation. The fol-

lowing are some of the awards :—The prize for the pro-

gress of the application of steam to the military navy

to M. Ledieu, as author of an elementary treatise on

"Marine Engines." The Poncelet Prize to M. Kretz, an

engineer in the French Civil Service, for his publication of

Poncelet's works on "Mechanics." The Delmont Prize to M.

Ribaucourt, engineer of Ponts et Chaussees, for his geometrical

disquisitions on the tri-orthogonal system. M. Violle was re-

warded by a donation of 80/. for his researches on the heat

generated by the sun ; MM. Vicaire by a donation of 40/. each

for similar researches. The Monthyon Medal to M. Melsens for

his method of working mercury ores, as practised at Ydria, where

working men have been effectually protected against toxical ema-

nations. M. Andre took one prize for his experiments on the causes

of the "black drop" seen by some observers of the transit of

Venus last century. M. Gaugain obtained a similar reward

for his long continued observations on tourmaline and other

electrical disquisitions. The Cuvier prize was awarded to M.

Fouque, the celebrated Santorin and Etna explorer. MM,
Filhol and Velaine obtained one prize each for the ex-

cellent zoological preparations collected at St. Paul and at

Campbell Islands on the occasion of the last transit of Venus.

M. Palisa, director of the Pola Observatory, obtained the

Lalande Medal for the discovery of nine small planets and

the rediscovery of Ma'i'a, lost from 1861 to 1876. The
usual number of prizes have been proposed for 1877 and fol-

lowing years, A programme stating the conditions will be sent

to any person writing to the secretary of the Academy of

Sciences. No limitation of nati onality is imposed, and the

necessity of writing in French or Latin is practically abolished^

at least for several of the prizes. A sum of about 4,000/. is to be

distributed amongst thirty-eight different competitors, exclusive

of the Breant prize. M. Dumas read the eloge of MM. Brog-

niard, two naturalists who were influential members of the

Academy of Sciences, and whose lives were long associated

in kindred work. The eminent perpetual secretary obtained

one of the greatest successes of his whole academical career.

The address was a masterpiece, most carefully written and

admirably delivered.

A lecture deUvered in Washington in the beginning of

April, at the opening of the summer course of the National

Medical College, by Dr. Elliott Coues, the well-known orni-

thologist, has attracted some attention in America not only by

contrast with similar addresses, but for its mode of treatment and

advanced views in discussing the bearings of anatomical science

on the question of the origin of species and man's place in

nature.

A very extensive Etruscan necropolis has been discovered

at Montelparo, near Ascoli-Piceno (Umbria). An enormous

quantity of bronze, iron, and terra-cotta objects have been and

are being found in the grounds, chiefly consisting of helmets,

armillas, collars, buckles, nails, spurs, bows, rings, lances,

spears, swords, and thousands of perforated bronze grains or

beads, besides numerous objects of amber, glass, shells, and

pottery, all of which are likely ta be secured by the Italian

Government for the Florentine Museums.

The Bradford Scientific Association conversazione, we are

glad to hear, has been a great success, over 1,600 persons having

visited it. It was held for two days—Wednesday and Thurs-

day, April II and 12—and the members were so encouraged by

the support received, that they continued the exhibition until

the Saturday. Over 100 microscopes were shown nightly, and

the collective display of physical and chemical apparatus has,

we believe, not been equalled in the north. The society in-

troduced a novel feature in the management of the affair—ad-

mitting those engaged in teaching at a reduced charge, while

demonstrations on various subjects took place each evening,

according to a printed time table, given to each person on

entrance. They endeavoured to take as their model the Loan

Collection at South Kensington. This enterprising society have

demonstrated the immense educational value which a collection

of scientific instruments must have, if accompanied by proper

explanation. They are so satisfied with the success, that they

will attempt things on a much larger scale in the future.

It was announced at the last meeting of the Paris Geo-

graphical Society that the expedition organised to investigate

the possibility of cutting a channel through the Isthmus of.

Darien has proved a failure.

Two Prussian officers have arrived in Paris for the purpose

of determining telegraphically the longitude of Berlin. Two
French ofiicers have been despatched to Berlin in order to carry

out similar operations. The apparatus to be used in Paris have

been located at Montsouris, under the superintendence of M.:

Mouchez and the Bureau des Longitudes. The ultimate aim o\\
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the operation is to connect the French trigonometrical trian-

gulation with the system of the Geodesical International Asso-

ciation, which is covering almost the whole of Europe.

We recently announced that Mr. Siddal, of the Chester Society

of Natural Science, had detected Radiolarians in Carboniferous

limestone. At a meeting of the Society lately it was announced

that another member of the Society (Mr. Shnibsole, F.G.S.)

had disovered both Foraminifera and^Radiolarians in the chalk

of the North Wales border.

Mr. George Cross, of Chester, a member of the Chester

Natural Science Society, and conductor and teacher of the classes

formed in that city under the auspices of the Government Science

and Art Department, died on the i6th inst. at the early age of

forty. As an able scientific man of genial disposition and

kindly feeling his loss is deplored by a large circle of friends.

The Agricultural Society of France is building a large hotel

in the Rue de Bellechasse at Paris, which will be fitted with

every convenience for meetings and lectures, including museum
and libraries. The expenses are defrayed by a benefactor who
has taken effectual measures to conceal his name. The cost will

be more than 20,000/.

The Society of Arts are'prepared to offer' prizes of 5/., 3/.,

and 2/. respectively, and certificates, for proficiency in qualitative

blowpipe analysis. The competition is open to any person, but

as it is intended principally for those interested in the mining

industries of Devon and Cornwall, the examination will be held

in the centre of the mining districts. The arrangements will be

in the hands of the committee of the Miners' Association, and

intending candidates should apply to the honorary secretary of

the Association, Mr. J. H. Collins, Lemon Street, Truro. The

examination will be held at Redruth, from 5 to 9 P.M., on

Tuesday, June 5, 1877.

The subject of the Rhind Lectures on Archncology in connec-

tion with the Society of Antiquaries of Scotland this year is :

—

•' Do we possess the means of determining scientifically the con-

dition of primeval man and his age on the earth?" The lectures,

six in number, commenced yesterday, the lecturer being Dr.

Arthur Mitchell.

At four o'clock on Monday morning a sharp shock of an

earthquake was felt at Oban. The motion was undulatory,

accompanied by a rumbling noise, and terminating in a sort of

jerk. The motion did not last above six seconds. Furniture

and articles of household use were jerked upwards, and pieces

of crockery were thrown from the shelves. A lighter shock was

felt in the Island of Kerrera last week, and a short time ago a

shock was felt in Tobermory, Island of Mull.

At the first meeting for the year of the West Riding Geological

and Polytechnic Society held at Ripon on April 4, the Marquis

of Ripen gave an address on scientific pursuits and their results.

He advocated thoroughness in all such work, and urged his

hearers not to accept facts without complete investigation, nor

yet stubbornly to reject facts because they did not accord with

their own preconceived ideas.

Under !the title of "Giuseppe de Notaris, sua Vita e sue

Opere," an interesting sketch of the life of this eminent botanist,

who died in January last, is published, reprinted from the

columns of the Roman journal, the Opinione. De Notaris was

a member of a noble but poor Italian family, and was bora at

Milan in 1805. Brought up to the medical profession, he early

devoted himself to the study of botany, and filled botanical

chairs successively at Milan, Turin, Genoa, and Rome. His

labours were directed mainly to the description and the prin-

ciples of the classification of cryptogams, especially of mosses,

in which his services to science are very great and his publica-

tions very numerous. Until the last few years his labours re-

ceived but little recognition by the State, and the publication of

their results was frequently interrupted by his poverty ; but the

Municipality of Genoa did itself immortal honour by publishing

at its expense his important " Epilogo della Eriologia italiana.''

In 1872 de Notaris was elected a foreign member of the

Linnean Society of London.

The Mathematical and Physical Sections of the Russian

Geographical Society discussed at a recent meeting a scheme

for the thorough exploration of the Lower Angara outflow

of I>ake Baikal, the pecuniary means for the purpose being

offered by M. Sibiryakof. The navigability of this important

water-communication would be the principal problem to be

solved by the explorers. At the same meeting M. Vojeikoff

described the results of his meteorological travels to British

India.

Some striking experiments have been lately made by M.
Daubree, on the physical and mechanical action of strongly-

compressed incandescent gas arising from combustion of powder-

In one case a thin steel plate (23 sq. ctm. surface), rolled up, was

inclosed in the chamber along with 12 grm. of powder, which was

fired by electricity. The steel was completely fused, and trans-

formed into an ingot curiously twisted and swollen, resembling

the ferruginous skeleton of some meteoric irons. A good deal

of the iron had passed into the state of sulphuret, found as a

fine powder. These remarkable changes must have occurred in

a fraction of a second. In another series of experiments the

gases formed had opportunity of escape by a small orifice in the

side of a hollow cylindrical cock (with conical top) adapted and

screwed into the chamber. Here the hot particles of gas fused

and carried off the steel in the state of fine powder, which was

sulphurised immediately. The cock was put considerably out of

shape, deep sinuous furrows being made in its surface, and in

one case reaching the central cavity so as to make a second

orifice, while the terminal cone wholly disappeared. An abun-

dant metallic dust, incandescent, was projected into the atmo-

sphere. Analogous phenomena probably occur in volcanoes,

meteorites, &c.

Our readers will remember the announcement made by us

some time ago of the shipment of a consignment of white-fish

eggs, furnished by the United States Fish Commission, to Wel-

lington, New Zealand. We are happy to state that, as the result

of this action, a report has been received of the safe arrival of

these eggs at Wellington in good condition. The young fish at

the end of five days from the time of hatching, were three-

quarters of an inch long, very transparent, with bright yellow

eyes, and very lively, apparently doing welL

According to a recent Austrian census it appears that the

percentage of cretinism ranges from a small figure up to as high

as forty in the different districts of the Alpine parts of the em-

pire. The proportion to every ten thousand inhabitants is, in

the Salzburg district, 40; in Upper Austria, l8"3 ; in Styria,

17 ; in Silesia, 10 ; in Tyrol, 7 '6, ic.

The last number of the hvestia of the Russian Geographical

Society contains some extracts from the journal kept by Dr.

Miklucho Maclay during his cruise in Western Micronesia,

from March to June, 1876. In the early part of March, after

visiting the Island of Geby, lying under the equator. Dr.

Maclay, about the end of March, passed by Auropic Island,

the inhabitants of which he describes as not very dark, with

thick curly hair. Thence he proceeded to Mogemos, or Mac-

kenzie Island, Woap Island, and others, on his way to the

Pelew Archipelago, where he stayed about two weeks, studying

very interesting specimens of the " picture-writing " and folk-

lore. The shameful exportation of the inhabitants by whites,

which he had opportunity of witnessing during his cruise, will



562 NATURE [April 26, 1877

be the subject of a special report. From the Pelew Islands the

indefatigable traveller proceeded to the southern and then to the

northern shore of Admiralty Island, noticing the remarkable

prognathous development of the Melanesian natives of this

island, as well as those of the island Agomes, of the Hermite

Archipelago. After a short visit to the Ninigo Islands, Dr.

Maclay returned to the shore bearing his name, the natives of

which received him very kindly. He built a house for himself,

where he intended to remain, pursuing his anthropological

researches.

The Jour7ial of Forestry and Estates Management is the title

of a new shilling monthly, which will appear on May, i pub-

lished by Messrs. J. and W. Rider, of Bartholomew Close, E.G.

It will be devoted to the interests of Arboriculture in its scien-

tific, practical, and economic aspects, and will give a large

portion of its space to matters appertaining to the general ma-

nagement of estates.

We have received through Mr. Tucker, from Mr, J. M.

Wilson, Rugby, two guineas towards the Gauss Memorial

Fund,

The inventor of the new electric seismograph referred to

last v/eek is not Father Secchi, but Father Cecchi, of the Scuole

pie at Florence.

The additions to the Zoological Society's Gardens during the

past week include a Rusa Deer (Cervus rusa) from Java, pre-

sented by Mr. A. A. Frazer, F.Z. S. ; a Bay Bamboo Rat

{Khizomys badius) from India, presented by Mr. J. Wood Mason ;

a Horned Lizard {Phrynosotna cornutum) from Texas, presented

by Mr, T. Clover ; a Brown Monkey {Macacus brunmus) from

Assam, deposited; a Demeraran Cock of the Rock {Rufieola

crocea) from Demerara, purchased ; two Chinchillas {Chinchilla

lanigeta), born in the Gardens.

SOCIETIES AND ACADEMIES
London

Royal Society, March 15.
—"On the Tides of the Arctic

Seas.—Part VII. Tides of Port Kennedy, in Ballot Strait."

(Final Discussion.) By the Rev. Samuel Haughton, M.D.
Dublin, D.C.L. Oxon., F.R.S., Fellow of Trinity College,

Dublin.

The tidal observations at Port Kennedy were made hourly for

twenty-three days ; and in my former discussion of these tides

(Part VI.) I used only the observations made in the neighbour-,

hood of H. W. and L. W., obtaining the following results for

the tidal coefficients :

—

Diurnal Tide. .

S = 23 '4 inches.

= 20 '9 inches.M

Semidiurnal Tide.

S — 7 'o inches.

M = i7'o inches.

hn •= - oh 12™.

In the present discussion I have employed all the hourly ob-

servations made during the twenty-three days, and have obtained
the following results :

—

Diurnal Tide.

S — 36 '4 inches.

i, ^ 3h 2^,

M = 18 '5 inches.

i,n = - 2h 48'".

Semidiurnal Tide.

S =

M
5 '9 inches.

2h 48'".

15*5 inches.

The present more complete discussion fully confirms the
result before obtained by me, respecting the great magnitude of
the solar diurnal tide at this station, and also shows a satisfac-

tory agreement in the other coeiticients obtained from H. W.
and L. W. observations only.

The method employed in tha present paper is based on
Fourier's Theorem, by which the height of tide is expressed as
follows :

—

+ Ai cos J + A2 cos 2J- + &c.,
F = Ao

+ Bj sin J + B2 cos 2J + &c.,

where
= height of water,

hour-anfjle of sun.

The coefficients Aq, A^, Aq, Bj, Bg, &c., being found by well-
known formulfe, they are again expressed, by Fourier's Theorem,
as follows :

—

-H a^ cos u + ^2 cos 2M + &c.

An = «o
-H b-^ sin M + ^2 sin 2u,

where u passes through all its changes in a fortnight, and the
coefficients are calculated in a similar manner.
The known theoretical formulse for the diurnal and semi-

diurnal tides, expressed in terms of parallax, declination, lunar
and solar, hour-angles, are now converted into functions of the
true and mean anomaly, and of the sun's hour-angle, and finally

into simple functions of s and it. These expansions are now
compared, term by term, with the terms of the tidal expansions
found by means of Fourier's Theorem, and the final lunar and
solar tidal coefficients calculated out with ease.

Although the short period of observation at Port Kennedy
(23 days) renders this method of discussion not much more
valuable than the usual method of H. W. and L. W. observa-
tions, I have developed it at length in the hope of applying the
method to more complete series of Arctic tides, which I hope
shortly to lay before the Royal Society.

March 22.—"On Friction between Surfaces moving at Low
Speeds," by Fleeming Jenkin, F.R.SS. L. and E., Professor of
Engineering in the University of Edinburgh, and J. A. Ewing.
The common belief regarding friction, which is based on tiie

researches of Coulomb and Morin, is that between surfaces in

motion the friction is independent of the velocity, but that the
force required to start the sliding is (in some cases at least)

greater than the force required to overcome friction during
motion ; in other words, the static coefficient is usually con-
sidered to be greater than the kinetic. It occurred to the
authors that there might possibly be continuity between the two
kinds of friction, instead of an abrupt change at the instant

in which motion begins. We should thus expect that when the
relative motion of the surfaces is very slow there will be a gra-
dual increase of friction as the velocity diminishes. Whether any
such increase takes place at very low speed is left an open question
by the experiments of Coulomb and Morin, whose methods did
not enable definite measurements of the friction to be made when
the velocity was exceedingly small. The authors have succeeded
in measuring the friction between surfaces moving with as low a
velocity as one five-thousandth of a foot per second, and have
found that in certain cases there is decided increase in the co-
efficient of friction as the velocity diminishes.

The surfaces examined were steel on steel, steel on brass, steel

on agate, steel on beech, and steel on greenheart—in each case
under the three conditions, dry, oiled, and wet with water. In
the cases steel on beech oiled or wet with water, and steel on
greenheart oiled or wet with water, the coefficient of friction

increased as the velocity diminished between the two limits
given above, the increase amounting to about twenty per cent,
of the lower value. It appeared that at the higher limit of
velocity there was little further tendency to change in the co-
efficient, but it is impossible to say how much additional change
might take place between the lower limit of the velocity and the
higher. In the case of steel on agate wet with water there was a
similar but much less marked increase of friction as the velocity
decreased. And in the case of steel on steel oiled there was a
slight and somewhat uncertain change of the opposite character,
that is, a decrease of the friction as the velocity decreased.
This case, however, would require further examination. In all

other cases the friction seemed to be perfectly constant and inde-
pendent of the velocity. Out of all the sets of circumstances
investigated, the only ones in which there was a large difference

between the static and kinetic values of the coefficient of friction

were those in which a decided increase was observed in the
kinetic value on the speed decreased. This result renders it

exceedingly probable that there is continuity between the two
kinds of friction.

Linnean Society, April 5.—Prof. AUmann, F.R.S., pre-
sident, in the chair.—Capt. Chimmo, R.N., the Rev. J. Con-
stable, and Prof. Liversidge, of Sydney, N.S.W., were elected
Fellows of the Society.—In acknowledging a donation from the
author (Mr. H. J. Elwes), of the first part folio, " Monograph of
the Genus Lilium," the , President congratulated the Society on
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the issue of this handsome work by the private energy of one of

its members.—Sir Chas. Strickland exhibited a specimen of

Crimtm aquaticum obtained from Grahamstown, South Afiica,

biit which showy plant hitherto has rarely been seen in flower in

Britain.— A paper on ferns collected by Miss Gilpin in the inte-

rior of Madagascar, was read by Mr. J. G. Baker. vSome seven-

teen are new out of 150 species, a fair proportion, and evidence

of an unsuspected richness in this department of the Madagascar
flora.—The vSecretary announced a paper on the fresh-water

algoe of the Cape of Good Hope, by Prof. Reinsch : this being

of a technical character, and in Latin, was taken as read.—Mr.
R. CoUett, of Christiania, then read a communication on
Myodes levimus in Norway. His observations on the habits and
economy of the Lemming had extended over several years, and
in 1876 he had published these in Nyt. Ma^. f. Naturi'sk.

But his attention had lately been called to Mr. Crotch's contri-

butions in the Linnean Journal, and as in many particulars he

differed from that author, the present notice resulted. The num-
ber of young at a birth vary from three to eight, and two sets

are annually produced. Mr. CoUett regards their wandering as

a necessary consequence of their temporarily strong vitality,

together with an inherent migratory instinct. The tendency at

intervals to appear in unusually large numbers is not confined to

the genus, but is common to all the species of the sub-family

Arvicolinge. The majority of the wanderers are young, and in one

instance observed, by himself, were chiefly males. The migration

closes with the death of the individuals, generally brought about

by an epizootic disease, the result of over population ; tl^ denser

the masses the higher the rate of mortality. The bare pitch on
the rump considered by Mr. Crotch to be due to the habit of pro-

tecting themselves against stones in resisting attack, Mr. Collett

states is due to a skin disease. He however, supports Mr.

Crotch's statement as to the number of winged and four-footed

enemies which devour the Lemming, and also that domestic

cattle and reindeer destroy them. Their occasional enormous

increase in numbers he holds to be owing to periodic prolific

years, the facility of rearing their young, and the early pro-

creative faculty of the latter. Parallel instances among other groups

of animals, for instance unusual swarms of butterflies and locusts

are well known, though as to the true reason of such departures

in number, &c., much is only conjectural. Coincidently with

the notable years of the Lemming migrations, the increase above

the normal number of rats, mice, shrews, and even the grouse

tribe, have been recorded. Mr. Collett affirms that the Lemmings

travel chiefly in the direction of the valleys, and not constantly

due west as has been asserted ; their great movements are chiefly

nocturnal. He is inclined to question Mr. Crotch's notion of here-

ditary search for a " Miocene Atlantis," and rather is of opinion

that in accounting for the periodical excess of multiplication and

migratory impulse a physiological necessity impels them ; the

nature of this is at present beyond our power to explain rationally,

—A further contribution to the natural history of swine, by Prof.

RoUeston, was read in abstract, this paper forming an appendix

to that previously brought under the notice of the Society. The
additional information is in the main confirmatory of the views

already expressed, but several important facts relative to the

striping of the young of Sus ceUbensis and .S'. verrucosus according

to Dr. A. B. Meyer, with information from others, necessarily

causes a modification in former conclusions.—On South African

Hepaticse (Liverworts), by Mr. W. Mitten, and on new Irish

Lichens, by the Rev. W. A. Leighton, were two technical

papers the titles only of which were read by the Secretary.

Royal Astronomical Society, April 13, Dr. Huggins,

F.R.S., president, in the chair.—Lord Lindsay read a paper on

the diurnal parallax of Juno observed at Mauritius in 1874 with

the heliometer, which (rejecting one discordant observation) gave

a value of 8" '82 for the solar parallax.—Mr. Gill read a paper

on the proposed expedition to observe the approaching oppo-

sition of Mars. Observations can be made during six weeks.

At the Island of Ascension the geometrical conditions are about

as favourable as possible ; and what is of great importance, the

meteorological conditions are no less so, the range of tempe-

rature between 6 p.m. and 6 a. m being only two or three

degrees. None of the stars of comparison are of less than the

eighth magnitude, and they are selected so as to determine the

position of the planet in right ascension as accurately as possi-

ble. Mr. Gill proposes also to observe the oppositions of the

minor planets Ariadne, Iris, and Melpomene That of Ariadne

occurs ten days earlier than Mars. Its declination will be 15

south. Melpomene has 2° north declination.—Mr. Christie

explained the principle of his new form of spectroscope. It

depends on the fact that the half of an isosceles prism, cut per-

pendicular to the base, magnifies the angle between two incident

pencils, by virtue of the oblique emergence. I5y using a com-
pound prism composed of a half prism of flint with a prism of

crown cemented to the oblique face, to correct the deviation,

the magnifying effect might be increased to ten or fifteen times.

By turning the half-prism about its centre different parts of the

spectrum would be brought into the field without any movement
of the viewing telescope. With two half-prisms the dispersion

of ten ordinary compound prisms has been obtained, and with
better definition ; for with ten prisms the errors of forty surfaces

are accumulated. When the breadth of the lines is diminished
by narrowing the slit, the spectrum is still far brighter than in

the other form, for the loss by absorption is enormous, amounting
to 50 per cent for three or four inches of glass, and in the large

Greenwich spectroscope only j^th part of the incident light

reaches the eye. Mr. Bidder, Lord Lindsay, and Mr. Gill

offered some criticisms, and Mr. Christie replied, showing that

he had anticipated all the objections offered.—Prof. Pritchard

read a paper on the comets of '1877. The recent dearth of

comets he attributed to the probable sleepiness of seekers. Two
had been obseived at Oxford, and the elements and an ephemeris
of Winnecke's calculated. They had made objcrvations on April

7 and 1 1, which were combined with Prof. Winnecke's of the

5h. in making the calculations.— Prof. Pritchard also read a
paper on a mechanical solution of Kepler's problem.—Mr. J.
W. L. Glaisher read a paper on an elliptic-function solution of

Kepler's problem.—The Rev, S. J. Perry described how
neither he nor his assistants could see Vulcan.—Lord Lindsay
stated that M. Leverrier thought it would be useless to look for

Vulcan for the next six years.

Mathematical Society, April 12.—Lord Rayleigh, F.R.S.,
president, in the chair.—Mr. C. Pendlebury was elected a mem-
ber.—The following communications were made :—On Hesse's

ternary operator and applications, by Mr. J. J. Walker.

—

Geometrical illustration of a theorem relating to an irrational •

function of an imaginary variable, and on the general differential

dX dy
equation ~t^ + ~i^= o, where X, Y are the same quartic func-

tions of X, y, respectively, by Prof. Cayley, F.R.S. (Profs. Smith
and Henrici look part in a discussion on these papers, the former

making remarks on the question whether infinity is a point or

a straight line).—Mr. Merrifield, F. R.S., vice-president, having
taken the chair, Mr. Harry Hart deduced some cases of parallel

motion from the consideration that the contra parallelogram

represents the motion of two equal ellipses rolling upon each
other, and that of these (i. ^., parallel motions) two especially were
very simple, inasmuch as the motion was obtained in either case

by the use of five bars only and was moreover perfectly con-

tinuous.—Mr. Tucker, hon. sec, read an abstract of a paper
by Prof. H. W. Lloyd Tanner, on a method of solving partial

differential equations which have a general first integral, applied

to equations of the third order with two independent variables.

Chemical Society, April 19.—Dr. Gladstone in the chaii.

—The following papers were read :—On the estimation of man-
ganese in spiegeleisen, and of manganese and iron in manganl-

lerous iron ores, by E. Riley. For estimating manganese in

spiegeleisen the author recommends the indirect method, i.e.,

estimating the iron, adding five per cent, for impurities, and
taking the ditference as manganese, for accuracy and rapidity

;

for the estimation of manganese in its ores the author prefers to

separate the iron as basic peracetate with carbonate and acetate

of ammonia, and to precipitate the manganese with bromine
and ammonia, taking care that the ignited precipitate contains

no baryta, zinc, or lime. For the determination of the iron a

standard solution of bichromate of potash yields the best results,

the iron being reduced with pure sulphite of soda.—On a method
of detecting small quantities of bismuth, by M. M. Pattison

Muir. The author proposes Schneider's reagent, consisting of a
clear solution of 1 2 grm. of tartaric acid and 4 grm. stannous

chloride in caustic potash ; one part of bismuth in 210,000, if

warmed to 60°-70° C. with this reagent, gives a brownish colour.

—On certain bismuth compounds, by M. M. Pattison Muir.

This paper gives an account of the properties and reactions of

bismuth ferricyanide.—Notes on madder colouring matters, by
E. Schunck and H. Roemer. Munjistin : this substance re-

sembles purpuroxanthic acid in its physical properties. Pur-

purin : a pure specimen was examined, and its properties are
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given. Alcoholic lead acetate gives with purpurin dissolved in

alcohol a precipitate soluble in excess, with alizarin a precipitate

insoluble in excess. Triacetyl-purpurin and brom-purpurin were
prepared and analysed by the authors. By heating pure pur-

purin in sealed tubes to 300° C. it was found to be partially con-

verted into quinizarin.

Physical Society, April 14.—Prof. G. C. Foster, president,

in the chair.—The secretary described a new form of colorimeter,

devised by Dr. Mills. It consists of two vertical glass tubes

about ten centimetres in length and two centimetres in diameter,

and contracted at their lower ends, which are graduated in

millimetres and fixed in a frame. In each tube a loosely-fitting

disc of white or black glass (as occasion may require) can be
raised or lowered from below by means of a glass rod fitting

v/ater-tight, and the meniscus of the liquid is concealed by a

wooden screen. The two liquids under examination are intro-

duced into the tubes to the same level, and the discs adjusted

until rendered invisible.—Mr, Christie gave an account of a

new form of spectroscope, in which " half-prisms " are used to

magnify the dispersion (see Astronomical Society).

Geneva

Society of Physics and Natural History, March i.—
Prof. Zahn presents preparations of the human costal cartilage,

showing a fragmentary infiltration of the cellules. This infiltra-

tion is very frequent ; it is observed in half of the men over

forty, and especially in such as have any touch of lung disease.

—Dr. Prevost described a case of aphasia observed at the Can-
tonal Hospital, in a young girl attacked with a right hemipiegia,

in whom the aphasia subsisted after the cure of the hemiplegia.

Though she cannot speak she has recovered the power of articu-

lating words when she sings, and her intellect is untouched.

March 15.—M. Alph. de CandoUe announced the conclusion

of his work on the family of the Smilacece for the work which
he will publish under the name of '

' Monographs of the Phane-
rogamese." This family includes three principal species, Heie-

rosmilax, Smilax, and Biphozonu?ii, and is found in the division

of the globe between India, Japan, and the Sandwich Islands.

The first of these species is probably the most ancient.

Paris

Academy of Sciences, April 16.—M. Peligot m the chair.

—The following papers were read :—Note on a problem of

mechanics, by M. IBertrand. Knowing that the planets describe

conic sections, and without supposing more, to find the expres-

sion for the components of the force soliciting them, in function

of co-ordinates of its point of application.—On a solar spot

which appeared on April 15, by M. Janssen. While the disc

had been wholly without spots on the 14th, it had, next day, a

space near the centre some 2' diameter, covered with them.

This is of the order of things that occurs at a maximum
;

and the old idea seems incorrect that the rarity of spots at the

minimum is due to an absence of activity of the photosphere.

There is a tendency to prompt extinction of the pheno-

mena.—Researches on iodic acid, by M. Berthelot.—On
the theory of plane elastic plates, by M. Kirchhoff.—Deter-

mination of the differences in longitude between Paris and Mar-
seilles, and between Algiers and Marseilles, by MM. Loewy and

Stephan. The apparatus comprised a meridian instrument and
pendulum, a Hipp's chronograph, a very sensitive Siemens' relay,

a galvanometer, and a rheostat. The diiference of longitude

observed between the Paris and Marseilles instruments was
12m. 1

3
'4303. io'oogs. ; that between the Algiers and Mar-

seilles instruments 9m. 23*2198. ±o'009s. The difference of

these, viz., 2m. 5o*2iis. expresses the difference of longitude

between Paris and Algiers ; which closely agrees with that got

by MM, Loewy and Perrier by direct measurement (viz.,

2m. 50 "2
1 7s.). The velocity of transmission of the signals the

authors state to be 36,000 km. per second in the aerial line and

4,000 km. in the cable.—New experiments on the origin and
nature of typhoid fever, by M. Guerin. Experimenting with

vomited bilious matters, bile, and fecal matters proper from the

larger intestine (of typhoid subjects) introduced into rabbits by
injection, he found that they rarely caused death—once in twelve

experiments ; while the special diarrhoeic matter from the small

intestine caused death almost constantly in a few hours or days.

Experiments distinguishing the periods of the disease also pointed

to the special toxical matter being almost entirely contained in

he smaller intestine. M. Guerin offers some interpretation of

these facts.—Divisibility of the electric light, by MM. Denay-

rouze and Jablochkoff. Using alternating currents and induc-
tion coils with interrupter and condenser suppressed, and a
kaoln plate between the wires, a steady light is obtained.
There is a central artery of the series of interior wires, and as
many distinct conductors branch off as there are coils in the
circuit. Each luminous centre is thus quite independent, and
each may be extinguished or lit separately.—Discovery of a
Gallo-Roman port and a GauKsh port near St. Nazaire ; deter-
mination of the age of the layers at different heights (second
note), by M. Bertrand.—The Phylloxera in the department of
the Gironde (continued), by M. Azam. At the end of 1873
97 communes were attacked; at the end of 1876, 268.
—On ozoena, by M. Brame.—Investigation of the law which
must be obeyed by a central force, so that the trajectory it pro-
duces may be always a conic, by M. Darboux.—On the laws of
reciprocity in the theory of the residues of powers, by M. Pepin.

—

On the radii of curvature of the successive podaries of a plane curve,

by M. Niewenglowski,—On the rolling of ships in calm water,
by M. Bourgoin,—On the state of salts in solution, by M.
Gernez. His experiments contradict M. Tscherbatschew's view
that saturated solutions of sulphate of soda, made under 33°,
contain the hydrate with loHO, those heated to a higher tem-
perature the hydrate with 7HO.—On a new series of acid salts,

by M. Villiers.—Transformation of ordinary pyrotartaric acid
with tribromic bromhydrate of ethylene, by M. Bourgoin,—On
the properties of resorcine, by M. Calderon.—Male flowers of

Cordaites, byM. Renault.—Note on the calcifugal flora of the Albe
of Wurtemberg, by M. Contejean.—Researches on the cardiac

disorders which produce the intermittences of the arterial pulse,

called _/tt/j-£ intermittences, by M, Frangois Franck.—Experiments
proving that the septicity of putrefied blood is not due to a
soluble ferment, by M. Feltz.—On the winter of 1877 in Paris,

by M. Renou. It is very rare that the minimum of the cold
season falls in November or March (which show the lowest in

the present case), or that March should present the lowest
monthly average.—On the thunderstorm of April 4, 1877, by
M. Godefroy. Figures of the hailstones are given, the form
being that of a solid of revolution from a spherical pyramid.

—

On poisoning with salts of copper, by M. Decaisne.—On the pre-

cautions taken by tortoises against cold, and the indications they
may furnish to farmers, by M. Bouchard.
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